700 Years of Watchmaking









m “1alsa




o T, R

e.,_..




7%

&

’

B e

o
<
—
£
ot
B
0
o
TGE
(@)
=
Q
A=
-
B
O.
AN
O
e




The ornate astronomi aI cf d|aI with its moving ﬁgures and carouse’ =
_— ~ Four Wre the trok nnouncing the change of hour, a cock crows,
,the bear comm_enf is rounds and the JokEr takes the libe f announcing the hour in advgme

X
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Tierkreis Mondzeiger Wochentag Stundenhand  Rete
Zodiac Lunar dial Day of the week Huur hand Rete

Time ofday Calendar dial  Planisphere: night, dawn, daylnght Temporal hours
Tageszeit Datumsring  Planisphdre: Nacht, Ddmmerung, Tag  Temporalstunden
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Hans van Thann strikes the bells and kicks his legs when the cock crows.



Monumental movement built 1405 and extended 1530 forged by the locksmith Kasper Bruner directly

in the tower. Measurement 2.50 x 1.70 m Height: 2.90 m









rIy 17&6 century

Shortly after the first tower clocks have been bwlt and the Q__‘I’Ing driven movement has been invented in 1430,
skilled watchmakers have continuously reduefed the size of the movement for being used in table clocks.

The most significant center of watchmaking at that time was Nuremberg Germany



n the second and third quarters of the 16th century, a

small group of extr arizantal table clocks were

ter the decorations a ven af

them known, not all c all entirely original, but
all are spectacular, Two are square, nine are circular, A book

devoted just to them was published in 1972

f

milar, using the same technig

aller version of the Orpheus clog

notif taken from Owid’s M
ymposition, in this and the

Virgil Solis sixteenth-ce

clocks, are taken fi £ Same

Il
1

tury illustrations to Metamorphoses

The e eleven known Orpheus clocks but only one Act-
aean; this one!

n ancient Greek myth, Actaeon wandered away from his

y and stumbled o

a sacred grotto

spring in which tl less of the

, virginal goda

it, Artemis, was bathing with her handmaiden nymphs.

Arternis was outraged to have been seen naked by a maortal

alation, the goddess turned him into

er on him as she spoke the words of

her curse. Actaeon first sprouted horns from his forehead

a stag, splashing

S0ON ENCOUN 1 nting party, who could no

as anytl k3 he dogs chased him until e was




i n official

n almost identical clock was chosen for an
i yaung Casimo Viedier, future Grand
Duke of Tuscany, painted circa 1604 by Tiberio Titi

common to find slightly ¢

i rks for the same maker, It is the only other clock we
e marks

know of bearing the s

This form of move
of the 16th ar
fusee or stack

ment was used in Germany at the turn

17th centuries. It was used either with
by master ME from Munich in the

be emplo
:nt. In fact, both foliot anc
taneously. The earlies

by Daond




SIGNED
Punched with Augsburg mark and maker's mark inside the
right case panel

Maxer's BioGrapHY

Abeler lists the MM mark as belonging te an unknown
Augsburg master, with an example dating from the end of
the 15003 in the Maximilian Museum, Augsburg

He lists Michael Miller as having been born in Breslau
(now Wroclaw, Poland) in 1540, becoming independent on
January 18, 1568, and dying in 1594, He is the only listed
Augsburg clockmaker from the end of the 16th century with
the initials “MM" working on small clocks

DHMENSIONS
Height 17 cm (with finial), base 12 cm x 12 em, body 7.3 cm
% 7.3 cm,

FUMETIONS
Haur striking, alarm, hours, striking indication dial, night
reading

Case

Ornate gilt brass and gilt copper, covered in decorative
arabesque engravings, with a pierced interlace patterned
dome at the top covering the bell; a tall finial is positioned
at the top of the dome, while slightly shorter matching fini-
als are positioned at each of the four corners surrounding
the dome: rounded columns attached to each corner of
the case are ornamented with acanthus leaves and masks;
draping base engraved with a foliate pattern, unusual bayo-
net fixing of the dome to the body.

DaL

Applied gilt brass ring with Roman hours and half-hour star
markers and inner quarter divisions, innermost 24-hour
scale with German Zs for the 2s, outermost night touch
knobs, 12-hour gilt brass alarm disk in the center with Ara-
bic numerals, correcting pin-hole for the striking at 10; strik
ing dial on the back with Arabic numerals and night knobs,
corrected through the pin-hale in the main dial,

Hawnp
Single steel ranseur.

MovEMENT

Twio-tier vertical four-post steel cage (10 x 61 x 61 cm),
square posts, all steel except fixed barrels for striking as
well as the going trains in gilt brass engraved with scroll-
ing and the brass striking fly, stackfreed for the going train,
two-wheel verge-type alarm train with going barrel, set in
the striking tier {missing hammer), verge escapement, fo-
liot with C-shaped weights, C-shaped hog's bristle regula-
tar with two bristles, regulating arm extending to the right
panel, S-shaped steel cock, hour wheel driven from four
pin lantern pinion filed from the extension of the second
wheel




Exceedingly rare elaborate gilt brass and gilt
copper tower-form table clock striking hours,
with alarm, early minute hand, and a brass
movement.
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ANDREAS STAHEL, AUGSBURG, CIRCA 1600

Exceptionally rare gilt copper astronomical table
clock striking hours and quarters, with date,
phases of the moon and its age, diagram of
planetary aspects, and early minute hand, on a
wooden base,

here are several different punch marks “AS%" found o
German Renaissance clocks. Fortunately, the
this clock is quite distinctive, with a sma

low the initials. An identical mark is found on a

from the same period, and that clock

Augsburg pinecone town

Augsburg makers (thanks to £
Jirgen Abeler) with initials AS and found only one cand
date: Andreas Stahel. There is aham Schuster listed
as active in the second half of the 16th century, but he is too
early, and we do not know anything about him. The owner
of this mark was so good that we definitely would know

mare about him=—and we know plenty about Stahel.

This is a very interesting and rare clock that was considered
important enough to try, at some paint in the past. to con
vert it to a modern escapement, which can be converted
back. The clock is important and was made by a wery skil
ful maker. The other clock we mentioned with the identical

cent automaton clock with Cupid in

purch mark is a magnif

a chariol pulled by tv

This clock features an aspect diagram - the small disk in the
center of the dia

was used by astrologers to determine if
f different planets (including the Sun
wvarable. It has been believed fo

t configurations play a role in the affairs

the relative posit
and the Moon)

lennia that the p

of people on Earth

g the ecliptic. The most

cle with

ort bar to

the upper right), then Opposition (i

a short bar), Trine (triangle) responsil
tile {a star), and Square. It is an elabor
to which couples planned when to conceive a child, kings
decided when to have a battle, etc

cles connected by
far harmaony, Sex-

SIGNED
Punched with the maker’s mark
lows, in a shield, on the back plate.

"A%" with small cross be

VIEW OF THE FRONT

VIEW OF THE RIGHT SIDE




SOUTHERM GERMANY, 1575

Important early gilt brass Memento Mori
tower-form table clock striking hours,
with alarm and a single hand steel movement.

“"Hodie Mihi, Cras Tibi", engraved on the dial, is a Latin

Ve, Tornarrow You®, remind

th comes for us all.

SIGHED
Dial plate

DIMENSIONS

Height 20 em, base 12 x 12 cm, b

FuMcCTIONS

Hour striking, alarm, hours, 5

CasE

COlUMmns
ng male figure
On Tre n an other side
flora
ed bulb finial and four long dr
straps curving over bell and t

the comers of the ¢

I Colls atl

ninating

e top; standing on a dark wood base

t brass bun feet, left

anel with striking correction pin-

e with protruding pin

DhaL

quart
alarm disk with

reverse with striking

n the plate, with Arabic

nours.

Hamnop

Blued steel beetle.

MOVEMENT

Twso-tier vertical four-post ¢ (9.7 %54 x 54 cm), all stee
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his clock is unusual in

g -"Il' maosement

K5, 1S more n the French
& French did not use 7 far 2
2 erman-influenced territories. The

an style; how

done in some

d-hour scale

s,

it has some regular s

n influence, The

plate, is a

% goir
t of th

six-h

come to the conclus
r ltaly, perhaps in the
northerr
ad settle
meg

wn that see lot 14)

et of

1 the case depict Hercules hunting Dvi-

Labaors, Hercules
1d

iles final-

deer. As ond

A

Iden antlers

b alive, ta N

no appeared be
as able to persvade
that his cause he allowed him to le

with his pr

SIGNED
ce panel, under the fire

dal X\ al X

and | 5800
3. June 25 - Movember 6, 2005, Cat

PUBLISHED IN
La misura del fampao, Italy, 21

DIMENSIONS
Height 8.6 cm (with feet), »

FuMcTIONS

Si-hour strik NiE, alarm, Nours I,_,rl read M.

DETAIL OF THE ENGRAVING

OF THE THIRD LABOR OF HERCULES




Case
Rectangular, gilt brass, overall arabesque and foliate pa
terns, tall ranseur finials, tw

ing the bell in the lower pa

pattern, upper part eng

holding a palm fronc
n, sliding side p

ied silvered pewter ring with Re
and 2d-hour scale fr

with Arabic hours and, below, pewte

with French day names

Hanp
Blued steel elaborate ranseuwr.

MOVEMENT

ne sir kl"I:.'_ trains, verge-type alarm with
1 the going train tier, dead-beat verge-type es-

ith short pendulum




= - — T
Beginning in 1548, automatasgained.a.new-group of wealthy admirers. from the Ottoman Empire.
This was the first year of the annual “Tribute to the Sublime Gate” by the Holy Roman
Emperor to avoid Turkishgnvasion. The tribute was given in the fogn of gold, money and
luxury goods, includ® clocks and automata, which became ome’of the favorites
of the rich Ottoman customers, with whom many of them ended up.




VIEW OF THE MOVEMENT WITH THE DIAL o VIEW OF THE CASE © WIEW OF THE ENGRAVINGS OF THE LEFT AND TH::'-tﬁGHl SIDES i€
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OF THE 5TRIKING DAL

F THE FROMNT

though finials of different shapes are well kno

ones with automata are rare. This animate
George

of clocks tF

maker, fram the Time Museum (dated 1630), inv. No, 3532,

g& Slaying the Dragon” is one of a handful

animated finials: Actaeon, by an Augsburg

ard two athers
A similar clock appears in a 1615 portrait of Melchiorn Kle-

sel, archbishop of Vienna

DIMENSIONS

Height 33 cm, w

17.5 cm, depth 17.5 cm (base),

FuMcTIONS

Automaton, hour striking, quarter striking, alarm, hours

Case
Rectangular gilt brass, automaton finial of Saint George on
top of canopy which rises to a point and houses the bell,
which is surrounded by colonnade surmaounted by ring
of finials, finials in corners; glazed sides with centered drop
finials, flutec

arner pilasters, ogee base and molding with

embossed arabesque patterns, four lion feet

Roman numerals, fleur-de-lis half-hour markers,
ring silver alarm disk with Arabic numerals
with German Zs for the 25, below setting dial with Roman

quarters, back with silver hour striking dial with Arabic nu-

merals, and below quarter striking

setting pin-hole below 10,

1 Roman numerals,

Hanp
Blued steel flewr-de-lis

MovEMENT

Two-tier v e (14 x 6 x & cm), gilt brass,
fusee and chain for both traims, pull alarm, verge escape-
ment, two-arm steel balance with hog bristle regulator

ertical four-post ca

Conoimion

Case: very good, slight wear to the gilt, mysterious dummy
quarter dial
Dials: very good

Hands: very good, later, re-blued

Movement: very good, going train gut deteriorated

ESTIMATE
EUR 20.000 - 30,000
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THE DovE AUTOMATON

Important, one of only two known, gilt brass, wood
and horn, Dove automaton clock striking hours and
quarters.




fascinatuon w artificial aes backs ta an-

tiquity. Homer, in the 8th century BC. mentioned
FrvEc I":‘:I'Il,'.l|'|- driven creatures. His story of lcarus

flying with artificial wings survived to the present day, The

advancement of mechanics, in particular of the mechani-
cal clock during the Renaissance, brought the creativity in

The Germans were ma

simulating

of it. Peter Ramus (1515-1572) wrote a poetical story about
a flying and an iron fly constructed in the
the fam

labaratories
omao

Muremberg k

tanus

greet the Emy

dowes, lions, and horse riders in this
IMpress empeng

The automated do

collection z

re built in the same spirit, i
althy elite, They are the be,
1, the first steps on our w

ginnings of
to creat-

princes and a few we
madern mechanizatio
ing a perfect robot
They are 2, no mare than perhaps a hundred of them
MUSeums

are still in existe

ks and ane sitting dog

oz clo

clack

1 Adler Planetarium

2. This ane

3. Formerly in the Wuppertal Histarisches
Uhrenmuseurn, lot no. 1in this sale

4. Formerly in the Time Museumn, with later

rectangular base

(%]

Flagg Collection

Another one in the Flagg Collection

Dresden Mathematisch-Physikalischer Salon
Herzog-Anton Urich Muse

te C

- O

m, Braunschweig

O oo =

alifornia Callection

d at La Mis

=

1 Collection, exhibit el Tempa
as Mo, 126

1. Formerly in the Vicomte Charles de Noailles
Collection, Paris

12. Sitting dc

{farmer

SCAPEmEnt conmver

1 to pendulum
n a German private collection)

The automaton has a provision for a2 cord to extend outside
the case for moving the dog's mouth without activating the
striking, possibly for children. The cord is not presently in-
stalled, but the provision is intact.
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Renaissance pocket watches
15th to early 17th century

Pocket watches evolved from clock-watches, called ,Nuremberg eggs", worn on chains around the neck.

The first ,pocket watch" is attributed to Peter Henlein Nuremberg Germany.
He has built the first known spring driven movement of the size to fit a portable watch in 1505

Until middle of 17th century watches run with only the hour hand
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John Harrison (1693 - 1776) - Carpender
Inventor of the Marine Chronometer 1773



John Harrison - wooden tower clock






Ship Watch®

1
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Captain James Cook used K1, a copy of H4 - the price at that time was 30% of ship's cost



Classic highly precise Marine Chronometer by Swiss Ferdinand Berthoud a Paris (1727 - 1807)



ived |n China.

“*-:.

Guangzhou

ol %

v
g
g tunlll TUTRANRN | |, f“"' '

u' l“'l - P
IJH ! 4-- ¥
- 1 1 W J#‘ﬂ"




— -I'

Montre Chinoise

Around 1800, William llbery, a British watchmaker arrived in Macau with a collection 'of watches
He opened a new market for a new species of watches - the so called ,Montre Chinoise*
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From the Netkbench to the F

Industrialization of watchmaking in Switzerland from 1793 until today



In 1841, Georges-Auguste Leschot began working with a pantograph at Vacheron Constantin.
It used a matrix or pattern to mill identical and interchangable watch plates and bridges.



Vacheron Constantin
Most complicated watch

Completed in 1934 this 12
complication watch fea-
tures:

Minute repeater
Grande Sonnerie

Petite Sonnerie

Split Seconds Chronograph
Day

Date

Month

Leap year indicator
Perpetual Calendar
Moonphase

Alarm

Power reserve for going
train and sonnerie
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Birth place of industri ':e,g”\;{vatc'hmaking“'
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Fabrigue d’Horlogerie

FON TMNEMHON

Morgue do Foabrigque ddpordes

1793 the Humbert-Droz brothers and the watchmakers Banguerel-dit-Perrenoud formed a partnership
to set up a factory producing movement blanks at Fontainemelon,
The factory was mechanised, powered initially by oxen, then by steam and finally by electricity.



Fontainemelon Movement 1

Swiss patent, CH 51482, for a ,Mécanisme de remontage et de mise a I‘heure*
(a mechanism for winding the watch and setting the hands by stem or ,keyless“ mechanism)
was granted to Fabrique d‘Horlogerie de Fontainemelon in 1911
In 1913 the annual production quantity reached 1‘000‘00 movements.



Fontainemelon Ebauche Caliber 96

Hand-winding 11.5, 17 Jewels, 18°000A/h, 48 hours reserve
Manufactured 1955 to 1975 in a total number of 900‘000 pieces



A. Schild Ebauche Caliber AS 1703

Swiss type self-winding wrist watch movement

1955 - Completely industrialized and interchangeable



Watchmaking today

4
i
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2000 - Highly finished‘s type wrist watch movement - CNC machin@d and hand finished






2013 - mass produced complicated movement completely CNC machined and machine finished



The 5 fundamental Swiss inventions and impovements in Watchme



Swiss club-tooth lever-escapement
Nivaflex main spring

Nivarox Hair spring

Glucydur balance Wheel
Development of movement oils
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m the Angular Momentum & Manu Propria Atelier
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- Hand operated Pantograph Milling Machine
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Hand ob‘érated Vices and rotating Chuck
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Vietiers g Art

15 Years - Angular




anding of craftmanship,
y elements are key to my

watch | make remains

Such commmen TENEEPETET e of my o
losophy since the foundation of Angular Momehtum &

Manu Propria in 1989, as a creator and manufaciurer of

bespoke and custom made timepieces for private coll-

- Wh is unigue by virtue of its appoad
- very Baginning. All my creations are ong-

f \ ces. | devote myself to every single pi

S nthusiasm and it is.a truly
ti e a completed dial,
-

‘ideaply satisfying. &

Manu Propria
<with my own hand*

1.
.15 years ago, | founded Angular Mnmanlim & Maru
Propria with the vision to create and manufacture beau-

tiful handmade timepieces, made under inclusion of
old tachnologies and traditional craft with the premise

_-....1 that no single part is made by CNC machines, not de-

g i,
mEaning pmdmip mushr |IITII ;
pending to suppliers and all working sleps from case ¥ |' .

m making 1o the artwork done with my own hands

(Manu Propria)®. il
. -
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Verre Eglomisé - Miniature Painting

f

Reverse painting-on-glass, a uniquely difficult and skillful

arl,

ion of this new technigie calls for g'ﬂend of pas-
Lprecision, patience and ingemjiy.’ﬁ CE
pwatchmaking and jewdlery &n ies
tige with keen creativity witheh

Iamar.; h an alliance iz based on solid

glance and which deserves to be explained in detaill

reverse painting, as églomisé is known in English, which
-\.is done here backwérds on the back side of the sapphire

‘Crystal. is a uniqud., rare, and difficult art that is new to the

horological sceng.

/', h

invalves an entire palette of colors.

The technique of Vierre Eglomisé miniature painting on the_re-
verse of saphire watch crys&a]s has been developed by M:ﬂ}
Pauli in 2004. The technigUe bases on Agua'Regia oil and
pure color pigments. Th*iinianlla a»‘hy Martin Pauli are

considered some of the fin




\Vietiers a Art

Engraving, Repousse, Uchi-Dashi

All metal works are executed in my ateliers. | use many dif-
ferant techniques such as classic Engraving, Repoussé,
Chasing and Uchi-Dashi a distinctly Japanese process that
blurs the distinctions between what is commonly known as

Metal sinking” and metal raising”.




Shining Urushi Lacquer

\Vietiers G\ r

The deep, shiny luster of black or dark red lac
ten gorgeously decorated with gold and

mother-of-pearl, is a Japanese handicraft fgr
fagcinated the world, Mo other application sty
deep hues and smoothness of Japanese - g
Japanese). Lacquerware stands as one of the most di -.
forms of Japanese beauty.

aking in his atelier in Switzerdand, The

' a wide range of technigues, among |f
af, JKawari-Nur™ expenmental lac-

jewsl beetle wing mosaic which .

befere to walchmaking y.




\Vietiers a Art

. =T this - ha-—% awm acth back to the vie-
wer, thay ‘EW cEEighiness.

Taken into consideration mMﬂ aspects, Martin F'aulu has de- -
\ wmlm of $0"1?Tg sparkl mgﬂm?u de g;g_ -.-‘l‘

\._x

return lots of light from the surrou! ck to a face up®
an abserver, If light from above lezks the back of a dia-
mand, natraliy it has less brightness. But light that enters and

leavas in ihe face Up direclion is wasted because your head

bIGERE THcliEhts. Dna.ere too desp or very shallow

To be brilliant, a diamond needs more than justbrightness

Consider the contrast of a chess board, although it has only

1/2 the light return of & sheet of white paper, it appears brigh-

tar, especially when it is moved because it ,scintillag

Fire or digpersaed light appears as flashes
You see mare fire i darker environments like rg
have just a few point light sources or just & fii :
Fire is also a result of a diamond's symmetry 2l
Th\ere\are several factors that greathy influes
fira a d}an* ond produces such as star faca‘i’le

le facet length, pavilion angle, facet ]unc'ifm iBangle af

swhichdight enters the diamond, and the.alig th rays

asﬁ'ﬁéxit the diamond = "'}_\

~ i

Xd p-c:r.@da' omtha.:a-.-eraa watch sapphire u:rg,'slal
h #, ] 1
& L



Watch-Cases

e, N —

All watch parts, cases, crowns, hands, artworks are ex@cuted

by r'ny;a_:f n_the atelier in Bern by hand and hand nmraled‘ -
. | — \
machines.
-
- —

-
A wide range of metals and alloys can be chosen and have I

bean uscd for case making: All colors of Gold, Platinum, Pal
Silver, Stainless Steel, Damascus St - i

man Silver, Shiouichi, Shakudo and Zirconum metall




Vietiers a Art =

All Angutar Momentum & hManu Propria timepieces ara fit with
historical Mew-Old-Stock movements manufactured between
1950 and 1975 in the .golden Era® of watchmaking by compa-
nies like FHF (Fabrigue d'Horlogerie Fontainmelon) AS (Adolf
Schild 8A), Unitas SA which have been merged to the today's
ETA SA in the 1980s during the so called _quartz crisis”®,

The FHF and AS movemenis are - though 50 to 70 years old -

of excellent quality. Some say even better than today's mass

produced movements. All movements have never been used
before and are completely averworked, decorated and if ne-

cassary madified by myself in the atelier in Bern.

I‘llrl'.




a Souscription
Digital Time Display by Revolving-Disk-System

The main advantage of having a miniature painting on the

reverse of the watch crystal with an aperture for digital time
display is, that there are no watch hands disturbing the mini-
" alure pictere. Verre Eglomisé timepisces show the time digi-

_JF-' tally through an aperturesH k4 Sauscription” with

hour, quarter hour and

minute ek,

This method is an alternative Hmée reae

and minute hand, ' & ‘
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lief afid Guilloche a Main, diamonds

<o il

o -

Kurokoi“ - Urushi Japan Iacq:’ciuer '



yoparrows® - Urushi Japan lacquer high relief work and Guilloche a Main, diamond dust






)erimental lacquer technique



,Chinkin“ - Urushi Japan lacquer work engraved and gild



,Bori“ - Urushi Japan lacquer work engraved



ork Jewel Beetle wing mosaic



,Plume® - Urushi Japan lacquer work diamond set Plume on basket ground



,Purple Bamboo Groove“ - Engraved work



,Peony“ - Engraved weork



,2Hidden Snake“ - Engraved and carved work, diamonds, rubies, jade






,Stars and Moon*“ - Japan lacquer and diamonds

-



-

,Belle Epoque* - Japan lacquer and diamonds

- -



'\-|.1 i-

,Oriental Blossoms® - Gold, Japan lacquer &



,Oriental Blossom Time Cushion® - Gold, diamonds, sapphire



,Blue Tiger“ - Verre Eglomisé Miniature Pigment Painting



,Red Baby Tiger - Verre Eglomisé Miniature Pigment Painting, diamonds
e



,Black Panther” - Verre Eglomisé Miniature Pigment Painting



~ S/

ature Pigment Pain’fg

,LCamaieu Rouge® - Verre™s

. .
-
o



P ™
"~ R

- ,BouquetBouquet” - VerreEgIomisé Miniature Pigment Painting

L R



—glomisé Miniature Pigment Painting



,Portrait of an Arabian King“ - Verre Eglomisé Miniature Pigment Painting



,Portrait of an Arabian Crown Prince* - Verre Eglomisé Miniature Pigment Painting



e
H. .f

o e S g el
s,

,-urious Horse" - Verré Eglomisé Miniature Pigment Painting

¥



Not only for the Watch Dandy













Le If)etrcﬁt

A limited Edition Timepiece of La Bibliotheque du Temps



The Three Pearls of Sduth East Asia

Penang - Singapore - Malacca



