


with the Eveready Deluxe Watch Battery Outfit 
Outfit includes This new starter kit gives you everything 

the NEW 
~ w3ooo Analyzer _" you need to replace batteries! 195 of 

(a $5995 va\uet). Eveready's most popular numbers in a 60 

!'Pw. 
\),11\ \C.\-\ ~mil< 

drawer cabinet. Also includes an assort

ment of tools: 

· pocket case opener · cell clamp screws · 

· spring bar tool · stainless steel tweezer · 

· case back knife · screwdriver · 

· plastic tweezer · 

· W3000 watch analyzer · 

· selvyt cloth · fiberglass brush · assorted x-ref guides · size checker · small counter sign · 

The Eveready W-3000 Energizer Watch Battery Analyzer 
• Determines if there is a problem with the watch or if the battery needs replacing without 

having to open the watch case. 

• Enhances customer confidence that they are receiving more profit service. as well as 
instruction manual as well as instructions printed in the bottom of the unit. 

•Tests all types of batteries Silver Oxide, High Drain, Silver Dioxide, Low Drain Mercury 
and Lithium. 

Makes a perfect start-up kit or a great way to up-date 
your existing battery replacement supplies . 

• 
*Esslinger & Co. 

1165 Medallion Drive• St. Paul, MN 55120 



HOROLOGICAL 

TIMES 

CONTENTS 
VOLUME 20 NUMBER 1 
JANUARY 1 9 9 6 

ON THE COVER: The Soda Dam at 
Jemez River, NM by Mike Butterfield 
of Albuquerque, NM. 

, CLOCKS & WATCHES 

12 A Practical Course In Clock Repair, By John P. Kenyon 
Sawing Metal, Unit 1 

14 The Magneta Clock, By David J. Carlson 

17 The Gold Watch, By Robert D. Porter 

18 Repairing Mechanical Watches & Clocks, By Henry B. Fried 
Centering the Hairspring, Part XI & Forming the Overcoil Part XII-A 

22 Technically Watches, By Archie B. Perkins 
Antique Watch Restoration, Part CXXI, Studding Hairsprings 

28 The Novice Watchmaker, By David A. Christianson 
Cleaning and Polishing Watch Cases, Part I 

34 The Grande and Petite Sonnerie Minute Repeater of Philippe Dufour, 
By Ron DeCorte 

2 

4 

6 

8 

31 

32 

44 

46 

48 

49 

52 

56 

DEPARTMENTS 

President's Message 
By Joseph L. Cerullo 

Questions & Answers 
By Henry B. Fried 

Ask Huck 
By J.M. Huckabee 

Pickle Barrel 
By Marshall F. Richmond 

Rock Quarry et tu 
By Fred S. Burckhardt 

Bulletin Board 

Industry News 

Affiliate Chapter Column 
By Jack Kurdzionak 

Association News 

1996 Technical Index 

Classifieds 

Advertising Index 

EDUCATION 

27 The 1996 Henry B. Fried 
Horological Tour 

41 Project Extend 

42 Education Update 

Figure B. from The Grande Sonnerie 
Minute Repeater of Philip Dufour. 



An Official Publication of the 
American Watchmakers-Clockmakers Institute. 

Executive and Editorial Offices 
AWi Central, 701 Enterprise Drive, Harrison, OH 
45030, Telephone: (513) 367-9800, AWi Techni
cal Hotline (24-hour recording): (513) 367-7799, 
Fax: (513) 367-1414. Office Hours: Monday 
through Friday 8:00 AM to 4:00 PM (Eastern Stan
dard Time). Closed on all national holidays. 
Milton C. Stevens: Editor-In-Chief/Publishing Director 
Donna Baas: Editor/Advertising Manager 
Katherine J. Ortt: Associate Editor 
Diane M. DeVillez: Art & Production Director 
Nancy Wellmann: Office Mannger 
Mary Sansalone: Seminar Coordinator 
Sharon McManus: Circulation Manager 
Technical Editors I 

Robert F. Bishop Henry B. Fried 
James H. Broughton J.M. Huckabee 
Fred S. Burckhardt John P. Kenyon 
David J. Carlson Archie B. Perkins 
David A. Christianson Robert D. Porter 
Joe Crooks Marshall R. Richmond 
A WI Officers 
Joseph L. Cerullo, CMW, CMC: President 
Charles Cleves: First Vice President 
Roland R. Iverson, CMC: Second Vice President 
Greg Hostetter, CC: Secretary 
James H. Broughton, CMEW, FAWI: Treasurer 
A WI Directors 
Robert F. Bishop, CMEW, FAWI 
Alice B. Carpenter, CMW, CMEW 
M.R. Carpenter, CMC, CMEW 
Wes Door, CMW 
Henry Frystak, CMW 
Ewell D. Hartman, CMW, FAWI 
Gerhard M. Hutter, CMW 
Robert A. Nelson, CMW, CMEW, FAW! 
Robert D. Porter, CMW 
Marshall F. Richmond, CMW 
Jack Kurdzionak: Affiliate Chapter Director 
Toby Witherspoon: Research & Education Council Director 
Wes Door, CMW: Immediate Past President 
Milton C. Stevens, FAWI: Executive Secretary 
James Lubic: Education & Technical Director 
David LaFleche: Communication & Finance Director 
Henry B. Fried, CMW, CMC, FA WI: Technical Director 
* Fellows of the Amerian WaJchmokers Instilute * 

Robert F. Bishop Harold J. Herman 
James H. Broughton Gerald G. Jaeger 
George Daniels Robert A. Nelson 
Henry B. Fried *Hamilton E. Pease 
Josephine F. Hagans Milton C. Stevens 
*Orville R. Hagans *Marvin E. Whitney 
Ewell D. Hartman *Deceased 
Reprinting and reproduction is prohibited with
out written permission from the American 
Watchmakers-Clockmakers Institute. Copyright 
© 1996 by the American Watchmakers-Clock
makers Institute. 
HOROLOGICAL TIMES (ISSNO 145-9546) is pub
lished monthly and copyrighted by the American 
Watchmakers Institute, 701 Enterprise Drive, 
Harrison, Ohio 45030, for $45.00 per year ($4.50 
per copy) in the United States and $50.00 per year, 
$5.50 per copy outside the U.S.) Second class post
age paid at Cincinnati, Ohio. POSTMASTER: Send 
address changes to HOROLOGICAL TIMES, 701 
Enterprise Drive, Harrison, Ohio 45030 

2 HOROLOGICAL TIMES 

PRESIDENT'S 

MESSAGE 

Recent months have been filled with misunderstanding about the operation, 
administration, and direction of AWL This has caused concern among the mem
bership, as well as among those involved. When it appeared that these problems 
were not going to be solved by mail and by phone calls, the Board of Directors 
called for a special Board of Directors' meeting. This meeting was held on 
October 21. 

During the meeting, frank and honest discussions were held and each person 
had the opportunity to express the grievances they had. I'm pleased to report that 
all of the participants at the meeting entered into the spirit of genuinely wanting 
to resolve the issues for the benefit of AWL Personality conflicts and petty dif
ferences were set aside. As a result I believe, as do most of the individuals 
involved, that the issues have been resolved and that we are ready to move for
ward with the work of the Institute. 

In the first order of business, the Board directed that the vote to extend the 
tenure of the 1994-1995 committees for the remainder of fiscal year 1995-1996 
be declared proper and valid. 

During the special meeting, the Board reaffirmed the administrative policy 
that has been in place since A WI' s inception, and it defined everyone's role in the 
process. The Board entrusts the administration of the Institute to the Executive 
Secretary who is directly answerable to them. The Board of Directors alone is 
responsible for the business of the Institute and they alone approve and dictate 
policy. So that there can be no further misunderstandings about the process, the 
Board voted to place this information in the AWi Policy Directive Manual. 

The Board also adopted a code of conduct which applies to Board members, 
officers, the Executive Secretary and staff, committee chairmen, and committee 
members. The Board directed that this also be placed into the A WI Policy Direc
tive Manual. Each person covered by this code of conduct has or will receive a 
copy of it. It is felt that this code should do much to resolve problems before they 
get blown out of proportion. Any member wishing a copy of the Code of Con
duct can obtain one by contacting A WI Central. 

Next, the Board adopted a schedule for the purpose of seeking and selecting 
candidates for the job of Executive Secretary. The vacancy will occur Septem
ber 30, 1996. It made specific recommendations to the Personnel Committee 
regarding the process. 

Finally, a plan was presented by the Executive Secretary to finalize the fi
nancing of the construction and equipping of AWi's new building. This plan will 
allow us to pay off the costs of construction and equipment in twelve years. 
Payments will be made entirely from the interest received from the Perpetuation 
"B" Fund. At the end of twelve years the entire project will be paid, and not one 
cent of the principle of the "B" fund will have been spent. 

With the actions taken, we are confident that we can now get on with the 
business of the Institute. 

f/!ttd 
Joseph L. Cerullo, CMW, CMC, President 





QUESTION 

Please find enclosed, several pic
tures of a fusee watch that I haven't 
been able to identify. Would you 
please look everything over and pos
sibly, with your wealth of knowledge 
on watches, identify this watch for me, 
or supply the information I'm look
ing for? 

Benedict either made the case or 
was one of the coincidental friends 
who presented the watch to Joel Cole. 

The case has an eagle stamped in 
the cover and S.W. Benedict, 5 Wall 
St. On the back of the watch is: Re
gents Park, London 3171. Also, Benj 
"I, J. Warner. On the dial is: Benj n;; J. 
Warner, London 3171. 
Ralph R. Sauler, Glassboro, New Jersey 

Photo 1. 

Photo 2. 
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QUESTIONS 

& ANSWERS 
By Henry B. Fried, CMW, CMC, 
FAWI, FBHI, *FNAWCC 

ANSWER 
I have examined your photos. The 

engraving and document are person
alized, perhaps a token of apprecia
tion from a group of ocean-going pas
sengers. The movement is a familiar 
type such as appeared about 1880, and 
factory-made, probably in Prescott, 
England. The movement (only) was 
exported to the United States where 
the jeweler, Benedict, a "Tiffany-type" 
jeweler, was situated on Wall Street. 
Now Benedict is a bit farther north on 
Broadway (downtown). 

The watch bears an American 
case. At first it appears to be a case by 
the Brooklyn (Eagle) Watch Case 
Company. However, in one of your 
photos showing the dial with the front 
cover, the clear reflection of the in
side of that case reveals a letter "M" 
which might suggest that it was a 
Muhr watch case product (Philadel
phia). The case is made later than the 
movement, say, a few years, but it is 
still of the late nineteenth century. 

Henry B.Fried 

Photo 3. 

Photo 4. 

Photo 5. 

Photo 6. 



.Jlttrel For the Best and Latest in 
Watchmaker's Tools 

New Compact Heavy Duty WP Case Opener 
This new solidly built bench tool is for opening and closing screw type WP case 
backs. The handy case holder is removable. Sturdy steel & aluminum con
struction, red & black in color. Complete with 4 pairs of pins for various types 
of case back notch styles. Measures 110 W x 98 D x 180 H mm. 3.5 pounds. 
From Switzerland. 

CO-M320 Compact WP Case opener $ 280.-

New Compact Case Back & Crystal Press 

.Jlttrel 

Nicely finished, solidly built press ideal for closing case backs or pressing in min
eral glass crystals. The screw drive gives you the power for stubborn snapbacks 
and the control for mineral glass crystals. Includes 6 nylon dies: 3 upper 
reversible dies ( 20/23, 26/28, 32/35 mm) and 3 lower dies with bevelled edge 
(29, 34, 39mm). Steel & aluminum construction, red & black in color. Measures 
80 W x 60 D x 100 H mm. From Switzerland. 

CO-Ml 10 Compact press 

Band Holding & Link Pin Fitting Tools 
Compact vertical punch holder. Includes steel & red color aluminum stand, pin 
holder, 6 pins (.40, .60, .80, 1.00, 1.50, 2.00mm), & plastic band holding block 
(with 2.50, 2.75, 3.00, 3.25, 3.50, 4.00, 4.50, 5.00mm width slots). Also includes 
a special screwdriver and holder with nylon protector for screw lug removal. All pins 
are stored on top for easy access. Measures 60 W x 80 D x 100 H mm. From 
Switzerland. 

CO-M500 Band Link Pin Tool $ 159.-

Band Holding Block & pins only. 
Includes wood base, knurled pin holder, 6 pins, & plastic 
band holding block. From Switzerland. 

CO-M510 Band block & pins $ 48.-

Jules Borel & Co. Order Desk 800-776-6858 

$ 85.-

.Jltt1•el .Jlttrel 1110 Grand Boulevard Order FAX 800-776-6862 
Kansas City, MO 64106-2348 Local 816-421-6110 



HUCK 
By J.M. Huckabee, CMC, FBHI 

The Clockmaker's 
Power Tools 

Q What are the power 
• tools that a well-fur

nished clock shop should 
have? 

A This depends largely on 
• the class and size of 

clock repairs being made.Also 
there is a wide gulf between 
"must have," "need," and 
"like to have" tools. l'mlathe
poor, having seven in the clock 
shop, and a big Engine Lathe 
in the ranch machine shop. 
Each is tooled for some spe
cial type of work This is a situ
ation that could only be rec
ommended by the foolish or 
the rich. 

Two lathes can be used to 
a great advantage, but not to 
be recommended. This helps 
in reducing setup time in many 
turning operations. 

I highly recommend the 
following items: a small 

bench-style drill press, and two 
or three dual-wheel bench 
grinders. These can have two 
wheel grits, two buffing 
wheels, and two brush wheels. 
A 6" inexpensive grinder is 
very suitable. Add a small belt 
sander. A belt size of l" x 36" 
is good A sanding disc of 6" 
or 8" diameter is a good item. 
A small electric hand drill and 
a hand motor tool are also very 
mce. 

Compressed air is another 
good tool. You may want to 
use an air-powered hand drill 
and die grinder. If you have a 
large air source, the air drill and 
grinder will put electric-pow
ered tools to shame. 

All of the foregoing tools 
are dust and trash makers. You 
need to station them in a sepa
rate room or building. In fact, 
any clock work space should 
not be shared with a watch 
shop if it can be avoided. 

The list of tools that can 
be purchased for a clock shop 

HERMLE - KIENINGER - URGOS 
MOVEMENTS FROM 

~uttcr\.uortlJ <tCLoclHl'~ 3htc. 
• largest distributor of Hermie movements 

• distributor of Kieninger movements and parts 
• exclusive distributor of Urgos movements 

• over 100 models in stock--largest selection in the U.S. 

TOLL-FREE (800) 258-5418 
1715 Pearlview Ct. • Muscatine, IA 52761 

Factory-fresh • Most models bronze brushed 
Same day shipping, 2-year warranty 

Call for free price list 
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grows like a plague. Be care
ful that these tools will earn 
their way, or you may be like 
your foolish friend who owns 
too many lathes. 

Fine-tuning a Pendulum 

Q I'm trying to adjust the 
• rate of my 60-beat pen

dulum clock. Each time I 
move the pendulum nut it's too 
much. How can I adjust for a 
few seconds per month? 

A You may have other 
• factors that are giving 

you a problem, but let's as
sume that the adjusting nut 
is the only factor. 

A length change of about 
0.054" will change a 60-beat 
pendulum about one minute 
per day. Now if that nut is a 
#6-32 machine screw thread, 
one turn is about0.031 ", or34-
35 seconds per day. Therefore, 
l/35th of a turn equals a sec
ond per day-an impractical 
amount of change. Let's 
change the thread to #2-64 (a 
very unpopular thread). The 
problem is yet acute. This is 
the reason that all fine pendu
lums have a means of adding 
small weights to the upper or 
lower region of the ball. Up
per weights hasten the rate; 
lower weights slow the rate. 

In my tenure at IBM, our 
Master Trme Clocks (regula
tors) used a different but very 
functional system. The pendu-

lum nut was a #6-36 thread 
which moved the ball about 
0.0278" per turn. In that one 
minute was about 0.054", the 
nut was good for thirty seconds 
per turn per day. 

Just below the pendulum 
nut was a star-wheel threaded 
onto the pendulum rod tip. 
This was a metal piece about 
the size of six stacked 5¢ coins 
with four small spokes project
ing about 1/4" from its outside 
cylindrical surface. This 
weight could be rotated with a 
fingertip while the pendulum 
was in motion. Each spoke 
was good for about one sec
ond per month. This is prob
ably one of the best of fine rate 
adjustments. 

On my shop regulator, I 
drop a 10¢ coin on the upper 
or lower ledge of its pendulum. 
One coin in either place is 
about two seconds per month. 
A 1 ¢ coin is about three sec
onds per month. My regulator 
has had one 10¢ and two 1 ¢ 

coins on the top ledge for the 
past fifteen or so years. ~ 

If you have any 
questions, please write: 

"Ask Huck" 
do Horol.ogical Tunes 
701 Enterprise Drive 

Harrison, Ohio 45030 



Zantech's Quartz Clean and Plasticlean aerosols have 
revolutionized the movement cleaning process by safely 
dissolving dry oils and other contaminents without 
disassembly of the gear train. Now take the next step in 
movement cleaning with our compressor system. The 
unique dual trigger action of the spray gun is capable of 
spraying dry filtered air as well as the cleaning solutions. 
No more need for expensive disposable air cans. 
The compressor Is foot-switch activated and quiet 
enough for a retail environment. The cost of cleaning 
one movement with the compressor system averages 
only 10 cents per movement!! Discover the Quartz 
Clean compressor system and reduce cleaning time to 
seconds. 

Kits Include: 
Dual-Action Spray Gun 

Quartz Clean Solvent - QC-32 
Plasticlean Solvent - QC-PL 17 

2 oz. Jar with cover 
3 / 4 oz. Jar with cover 
Movement Grippers 

Airbrush Holder 
Compressor Air-Hose 
In-Line Moisture Filter 

1/4" Female Pipe Thread Fitting 
Quartz Clean Airbrush Compressor Kits 

QC-150C {Compressor NOT included) ••••••••••••••••••••• $175.95 
QC-650C ................................................... $389.95 

{Quiet Compressor & AC foot Switch Included) 

~ wAT_cH cAse vAcuuM:'sy~TeMl 
Vacuuming watch cases has been the preferred cleaning method of 
watch factories throughout the world for many years. Zantech's 
case and dial vacuum system offers the same vacuuming capability 
at a price that any watchmaker can afford. The soft bristles of the 
vacuum brush loosen and vacuum dust and debris without 
scratching; especially suited for cleaning black dials. 
The compressor is quiet and compact for use in a retail environment. 
Handy foot switch provides instant vacuuming power. Vacuuming is 
the preferred cleaning method for watch cases and dials. 

I CM-V1000 ........... $_399.00 I 
(Call for information about multiple station systems) 



PICKLE 
BARREL 

COURSE IN JEWELRY 

REPAIR, PART 15 

Hunting Case Springs 

By Marshall F. Richmond, CMW 

A 

PDint " a" 

point "~· 

Figure I. 
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When making quality repairs on 
hunting cases, it is sometimes nec
essary to remove, adjust, or even 
make the springs that work the latch 
or spring open the lid. These springs 
are no longer readily available. Even 
when they were, I never found a 
numbering system where they could 
be ordered by case number. Some
times they could be ordered by send
ing a sample for matching. Even 
then you were lucky to get a close 
match that could be altered to fit. 
The standard old hunting case usu
ally had two case springs in the body 
of the case-one that would release 
the catch on the lid by pressing down 
the crown, and the other to force the 
lid open when the catch was re
leased. Since it is so difficult, time 
consuming, and costly to find and 
get a replacement spring, for me it 
is more practical to make a replace
ment. Using the old one as a sample, 
a new one can be made. Without a 
sample, a new one can also be made 
although it is much more difficult. 
In order to make these springs, it is 
best to understand the workings of 
the spring, the material needed, and 
the tools used in making it. 

The springs should be made 
from water-hardening tool steel 
which can be obtained from the ma
terial suppliers in the form of round 
wire or rods. If you have access to a 
rolling mill, it can be rolled out flat 
to the thickness needed. If a rolling 
mill is not available, flat stock steel 
of different thicknesses can be found 
in a local machine shop or even au
tomotive parts suppliers. In many 
cases, old mainsprings from eight
day striking clocks are thick enough 
to fashion a case spring. By anneal
ing the steel spring and then mak
ing the spring, the new spring can 
then be rehardened and the temper 
drawn to the proper hardness to 
make spring steel. The tools needed 
will be: a torch, steel anvil (block 
of steel), steel hammer, round steel 
block or mandrel, heavy bow pliers, 
flat-nose pliers, flat files (course and 
fine), a set of needle files in many 

shapes, holding devices (a vise or a 
ring clamp), and a scribe. 

The first step is to remove the 
broken spring from the case. Usu
ally the end of the spring that opens 
the lid is broken, and the loose piece 
will come out when the movement 
is removed from the case. Hold on 
to this broken end for it can be used 
with the other part as a pattern. To 
remove the larger piece the small 
round holding pin must be removed 
(see Figure 1, view F, point "A"). 
Sometimes there is a screw which 
can be easily removed. As you look 
down into the case, you will observe 
the pin in the "v" notch of the spring 
that is put there for holding the 
spring in place. The notch also al
lows a way to remove the pin. With 
a chisel-shaped tool such as an en
gravers graver, the pin can be 
pushed out through the outer rim of 
the case body to allow it to be 
grasped with cutting tweezers and 
removed. Since the spring fits 
snugly in the case body, it usually 
needs to be pried out with a small 
tool such as a watchmakers screw
driver. Some of these case springs 
do not have enough room to get a 
tool in to pry out the pin, and some 
have to be drilled from the other 
side. Then a small punch is used to 
push or tap out the pin. When the 
spring is removed, it can be mea
sured for length, width, and thick
ness. Since the spring is curved, it 
can be measured with a fine piece 
of soft wire around the outside to 
determine the length. Since these 
springs are of different thicknesses, 
I can use the rolling mill to obtain 
the correct thickness. This keeps my 
inventory of flat tool steel at a mini
mum. 

Next, prepare the steel by mak
ing it the correct thickness. If using 
round stock, make sure that it will 
be wide enough when the correct 
thickness is obtained. (Figure 1, view 
A shows the round rod, view B 
shows metal after it has been rolled 
out and the shape of the spring 
scribed and ready to be cut out.) 



When the flat metal is prepared and 
cut to length, mark the pattern with 
a scribe, using the old pieces of the 
broken spring for tracing. In case the 
old spring or part of it is missing, 
the illustrations in Figure 1 provide 
a good idea of the required shape. 
The case can be measured with a 
millimeter gauge for width. The 
length can be estimated by measur
ing with the small piece of soft wire 
previously mentioned. The wire can 
be used to measure the case where 
the spring was, or if the spring is 
available, measure it. The thickness 
can be estimated by using approxi
mately 0.65 mm for an 18/s case, 
down to approximately 0.5 mm for 
a 6/s case. The 12/s and 16/s cases 
would range somewhere between the 
0.5 mm and 0.65 mm in thickness. 
The thickness is not critical, since 
there can be a reasonable tolerance. 
However, the width of the metal 
must be close enough so that it fits 
in the groove of the case base snugly 

so that the spring action can take 
place in the proper part of the spring. 

Figure 1, view C, point "a" 
shows where the spring action takes 
place in the lid-opening spring. The 
arrow shows the direction of the 
spring action. Figure 1, view E, 
point "A" shows where the spring 
action takes place with the case in 
the pendant-up position. Unlike the 
lid-opening spring action, this spring 
action is in a vertical motion instead 
of horizontal. At this point it may be 
necessary to anneal the metal before 
starting to saw and file, for even 
though it was soft to begin with, roll
ing it in the rolling mill will tend to 
work-harden it. Annealing and tem
pering the spring will be explained 
later after it is shaped, but before 
installation. With the shape of the 
spring being scribed into the metal, 
saw away the parts that are shaded 
in the illustrations. Make sure that 
the roughly sawed-out spring is large 
enough to fit snugly after the edges 

Bergeon Oils 
Recommended by Rolex 

Berg eon 
#5970 

have been filed smooth. After this 
has been completed, the end can be 
bent to shape with a pair of round
nose pliers. It will look like the il
lustration in Figure 1, views B and 
C. Remember the metal is still soft 
and has not been tempered and 
drawn. 

After this point has been bent, 
file away any sharp edges with a 
needle file, so it can work easily 
where it makes contact with the case 
lid. Bend the spring into an arc to fit 
the case. This can be done with 
watchmakers heavy bow pliers. Next 
shape the piece around a piece of 
steel pipe held in a bench vise using 
a rawhide mallet. This requires in
genuity that is only developed with 
experience (see Figure 1, view F, 
point "B"). After this has been done, 
additional filing may be needed to 
ensure a proper fit. Figure 1, view 
B, point "a" shows a mark for the 
depression where the holding pin 
will go. Although the illustration 

#OL-216 (Moebius 9010) 
A general purpose synthetic watch oil. 

Excellent for oiling the pivots of balance 
staffs and escape wheels ......................... . 

$18.95 

Set of9 
Screwdrivers 

ona 
Revolving Stand 

Reg Price $86.00 

#OL-233 (Moebius 941) 
Specifically manufactured for use on 
escapements including pallet stones. 

This oil has a higher degree of oiliness 
than the usual synthetic oils ................. . 

$18.95 

#OL-227 (Moebius 9415) 
A synthetic grease used on pallet stones 
and the teeth on the escape wheel.. ...... . 

$18.95 

Sale Price 
$59.95 

Headquarters For 
Genuine Rolex Watch Material 

Twin City Supply 
6150 Wayzata Blvd. 

Minneapolis, Mn. 55416-1239 
(612) 545-2725 

USA: 800-328-6009 FAX: 800-328-6001 
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shows the depression in the center 
of the width of the spring, many 
springs will be made with the de
pression on the side next to the hole 
in the case. Some cases using thicker 
springs will have a hole drilled in 
the side for the pin. When making 
the spring it is advantageous to make 
the groove in the side, because only 
one groove will need to be sawed. It 
also makes it easier to remove the 
pin should the spring have to be re
moved at a later time. With the 
spring in the case and the point in 
place on the lid, mark the place for 
the depression. Remove the spring 
and with a 6/0 blade in the jewelers 
saw, cut a groove about 5 mm long
about 1/3 the width from the edge 
of the spring. You will no doubt have 
to make a punch to make this depres
sion, but it can easily be made by 
using an old staking punch. First 
bring the end flat on the bottom. 
Then grind the sides so the bottom 
is square or rectangular. Finish by 
grinding the bottom to form a 90° 
angle. (See Figure 1, view G, points 
"a," "b," and "C.") Using a bench 
vise with the jaws open enough to 
allow the spring to form the depres
sion, punch the metal as shown in 
Figure 1, view G, point "a." Again, 
try the spring in the case using a pin 
of the correct diameter for a hold
ing pin. Let it protrude for easy re
moval. The tension of the spring in 
the lid can be adjusted by bending 
the tapered part closer to the lid for 
more tension, or away from it for 
less tension. The spring should not 
have enough tension to snap the lid 
completely open. In time this could 
create undue stress on the lid hinge. 
The spring tension should open the 
lid 1/3 to 2/3 of the way. When you 
are satisfied that the spring is func
tioning properly, it can be removed 
and tempered. 

To temper the spring, use a small 
sheet of copper held by heavy-duty 
tweezers in one hand. With the torch 
in the other hand, heat until it be
comes a cherry red and quickly 
dump it in room temperature water. 

10 HOROLOGICAL TIMES 

This will make the steel as hard as it 
can be made. Since this is much too 
hard for a spring, it must have 
enough of the temper drawn from it 
as is needed to make it a spring steel 
hardness . 

There is a range of varying hard
ness. The spring must have enough 
spring to open the lid, and it must 
also be hard enough that it will not 
lose its tension with constant use. To 
obtain this hardness, you should re
move the oxides on the outer surface 
of the spring that have been left from 
the hardening process. This can be 
done with a medium-grit emery 
cloth. I use an inside ring buff fin
ger on the polishing motor wrapped 
with the emery cloth and let the pol
ishing motor do the work. This 
should leave a satin-like bright fin
ish, so when the heat is applied for 
drawing the temper, the colors can 
easily be seen. Again, use the small 
copper plate held with the heavy
duty tweezers and lay the spring on 
it. Apply heat with the torch from 
under the copper plate. Have a jar 
of cold water close (around room 
temperature), so that when the color 
is reached it can immediately be 
quenched in the water. As the heat 
is applied the first color to show will 
be a light straw color, to a dark straw 
color, to a peacock blue, then it will 
turn a dark blue. At this point it 
should be quenched by dumping it 
into the water and the hardness of 
the spring should be within reason
able tolerance for the job for which 
it is intended. 

To check th(': hardness, a fine-cut 
file can be used in a place where it 
will not change the width of the 
spring such as the square end. If it 
files harder than when it was soft and 
you were shaping the spring, it 
should be alright; but, if the file slips 
over the metal without cutting it, 
then the spring is too hard and will 
most likely break. To remove or 
draw a little more of the hardness 
will require reheating and drawing 
the temper to a darker blue or blue
gray. Recheck for hardness and if 

satisfactory, remove the oxides left 
from the drawing process with em
ery cloth and it is ready to install. 

Install it in the case base and in
sert the pin used to try it out. The 
pin will be too long. Do not cut it 
off until after any bending adjust
ments are made since these may re
quire that the spring be taken out. 
After the adjustments are complete, 
the holding pin can be cut off with 
the jewelers saw. This will no doubt 
leave some scratches around the pin 
but these can easily be polished off 
using a small felt buff wheel with 
tripoli and rouge on the polishing 
motor. The final finish around the 
holding pin can also be accom
plished by using buff sticks and 
hand-finishing. 

All hunting cases from 3/0 size 
to 18/s use these springs. It ap
pears that all stocks of these springs 
have been depleted but some of the 
older watchmakers may have some 
assortments in their stock of old 
parts. Even though you may be able 
to locate some, it is very unlikely 
that one you need can be found to 
fit the project in question. It may 
seem time saving to alter a near fit, 
but the time and effort involved in 
annealing, reshaping, and 
retempering it will probably take as 
much time as making one from 
scratch. The last case-opening spring 
that I made took about one hour. 
However, in making your first it will 
no doubt take much longer. Since 
these are not a common repair, we 
cannot get enough experience to 
obtain the skill and know-how to 
make them quickly. In the restora
tion of antique watches, this is a re
pair that is necessary to turn out the 
quality repair that will enhance or 
maintain your reputation as a watch
maker. The only alternative to in
stalling these case springs is to send 
it to a case repair shop. Few still 
exist. However, on occasion, several 
advertise in the "Classified Ads" 
section of Horological Times. 

Tempering and drawing to hard
ness is a field where many of us have 



had very little experience. Only the 
basics were taught in the schools 
where we learned our trade since the 
modern watchmaker primarily de
votes his time to changing parts. I 
have always had an interest in this 
field, and have experimented a lot 
in this line of work trying to adapt it 
to the small parts used in watches. I 
will try to pass on some of the points 
that I have learned from experience, 
as well as those points learned by 
talking to and observing tool and 
diemakers. 

The first factor in tool steel that 
makes it subject to being tempered 
is a high carbon content. When heat
ing it to a cherry red before quench
ing, do not overheat because it will 
have a tendency to burn out some of 
the carbon, making it unworkable. 
Place the piece on a small sheet of 
copper or other metal that is a good 
conductor of heat. The metal should 
retain the heat long enough to re
move the torch and dump the metal 

in the water while it is still cherry 
red. When annealing tool steel (high 
carbon), heat it to a cherry red color 
on a ceramic pad or nonconductor 
of heat material so it will cool 
slowly, leaving it dead soft instead 
of quenching to harden. When an
nealing nonferrous metals such as 
copper, silver, gold, brass, or nickel, 
they are also heated cherry red, but 
by quenching or cooling slowly, ei
ther will render them dead soft. 
These nonferrous metals can only be 
hardened by vibrations such as ham
mering, bending, and stretching. 
This is called work-hardening. Al
though high-carbon steel can be 
hardened and tempered with heat, it 
can also be work-hardened, so be
fore making any sharp bends it 
should be annealed. Since the pieces 
of steel we are dealing with are 
small, and the tools and equipment 
we have are limited, we should keep 
this annealing in mind at all times. 

When making the spring de-

scribed in this article, no extreme 
bends are made. The catch or hold
ing spring that will be discussed in 
the next article has more extreme 
bends. In that article we will try to 
explain the procedure for making 
this type of spring. Also, we will 
discuss how to make lid springs for 
ladies' lid wrist watches as well as 
claw springs for ladies ' embraceable 
or claw bands that are attached by 
rivets instead of spring bars. 'i' 
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A 
PRACTICAL 

COURSE 
IN CLOCK 

REPAIR 
SAWING METAL, 

UNIT 1 

By John P. Kenyon, CMC 

12 HOROLOGICAL TIMES 

Metal saws are used regularly by the 
clockmaker to make replacement 
parts that are no longer available 
from suppliers. Some parts are 
simple to make, but others can be 
quite complex. Knowledge of metal 
saws and techniques of their use are 
invaluable when it becomes neces
sary to fabricate a part from raw 
stock. 

Hacksaws 
The conventional hacksaw is 

used when the material to be cut is 
relatively large or bulky (see Figure 
1). The hacksaw frame can be ad
justed to hold blades of 8-12" in 
length. For materials that are used 
in clock work, a 1 O" blade with eigh
teen teeth per inch is recommended. 
The blade is held in place by a post 
at each end of the frame (a and b). 
The end pieces are constructed so 
that the posts holding the blade can 
be rotated in 90° increments for cut
ting up, down, or sideways. The end 
piece at post (a) is held in a station
ary position while the tension screw 
in the end piece at post (b) can be 
adjusted with a wing nut (c) to make 
the blade taut. The blade is installed 
with the teeth pointing forward and 
away from the user, so that cutting 
will be done on the forward stroke. 

To hold a hacksaw, one hand is 
placed on the handle while the other 
hand is used to grip the front of the 
frame. The saw is moved back and 
forth, nearly the full length of the 
blade at 40-60 strokes per minute, 
with pressure applied on the forward 
stroke. On the return stroke, the 
blade is drawn back lightly, while re
maining in the slot. 

A close quarter metal saw is a 
variation of the conventional hack
saw (see Figure 2). It is made up of 
a handle, support frame and blade. 
The blade is attached to the handle, 
and held rigid against a channeled 
disc on the end of the support frame 
(a). This saw is designed so that the 
blade (teeth) extend in front of the 
frame to permit sawing metal in 
places not accessible to regular 

hacksaws. The close quarter hack
saw is fitted with a regular hacksaw 
blade, and as in the case of the con
ventional hacksaw, the teeth are 
pointed forward. 

Jeweler's Saws 
A jeweler's saw is constructed 

of a flat steel frame and a wooden 
handle, with thumb screw locking 
devices on serrated jaw clamps that 
hold the blade securely (see Figure 
3). Several frame depths are avail
able. The one illustrated in Figure 3 
is about 2" in depth. 

In the jeweler's saw, the blade 
is installed with the teeth pointing 
backwards, toward the handle, be
cause it is delicate and not strong 
enough for pushing into the work. 
When installing a blade, pressure is 
applied to the frame, then the clamps 
(a and b) are tightened so that upon 
release of the pressure, the blade is 
slightly stretched between the 
clamps. 

When using the jeweler's saw, 
cutting pressure is applied to the 
handle end of the frame by pulling 
the saw, rather than to the front end 
which merely holds the blade taut. 
If cutting is attempted on the for
ward stroke (as with the hacksaw), 
the spring in the frame will cause the 
blade to break. Tension on the blade 
should be tight enough so the saw 
will not bind, and it may need to be 
increased if cutting causes the blade 
to get hot and expand. A wing nut 
(c) is used to adjust the frame for 
different length blades (including 
broken blades) that can be used in 
this saw. 

Selecting a Blade 
Blades of high quality are made 

of a special alloy of steel that has 
been hardened and tempered. Sev
eral varieties are available. A "flex
ible back" blade is one in which only 
the teeth are hardened, leaving the 
back soft. When the entire blade is 
hardened, it is referred to as an "all 
hard" blade. The "all hard" blade is 
the kind used in the clockmaking 



trade. 
The "pitch" of a saw blade is the 

distance from one tooth to the next. 
The thickness of the work is a limit
ing factor that must be considered 
when selecting a blade. The larger 
the blade, the faster it will cut metal 
of a given thickness. For thinner 
stock, a small blade (more teeth) 
should be used. A smaller blade is 
easier to guide around small con
tours. With a hacksaw, at least three 
consecutive teeth of the blade should 
be in contact with the stock at all 
times. With a jeweler's saw, at least 
two teeth should be in contact with 
the work. If a blade is selected that 
has space between the teeth greater 
than the thickness of the stock, a 
tooth will catch on the edge of the 
stock and break the blade. This is 
especially critical when cutting thin 
material. Check the suppliers' cata
logs for specifications and sizes 
available. 

Sawing 
When using a metal saw, the out

line of the cut should first be scribed 
on the material (see Figure 4). The 
stock should be secured in a vise or 
clamped so that the extended length 
will not spring or bend during saw
ing. Hold the thumbnail at the start
ing point on the edge of the metal to 
guide the blade, and deploy only 
enough pressure to start the cut. 
Start the saw slightly away from the 
outline; then, let it gradually ap
proach the line until it is cutting al
most against it. Once started, saw 
slowly with even strokes, watching 
the line. Make sure there is only 
slight pressure on the recovery 
stroke. Continue with slow, mea
sured strokes of the saw as you con
stantly watch the blade and the line. 
Apply only enough pressure to ob
tain the desired results. Too much 
pressure will cause the blade to bow 
and break. 

Constant scrutiny is necessary 
during cutting to align the direction 
of the blade with each stroke. Any 
change in direction should be done 

gradually by turning the saw, while 
at the same time keeping the blade 
perpendicular to the plane of the 
work. For sharp angles, the blade 
should be rotated slowly in place 
while continuing full back-and-forth 
motion, with no cutting progress 
until the blade moves freely in the 
direction of the new cut. Twisting 
the blade in this position will cause 
it to break. 

A saw blade will break when us
ing a course blade on fine work, us
ing too much pressure on the cut, 
and by drawing the blade too tight, 
then tilting it to the side. 

If the beginning of the cut is to 
be made from inside the edge of the 
stock, (as in slotting), a hole must 
first be drilled and the blade installed 
in the frame through the hole. This 
is referred to as "piercing." 

In the case of soft or thin metal, 
light pressure is used. For hard or 
thick metal, relatively heavy pres
sure should be used. A trace of bees
wax can be used on the blade if nec
essary, to avoid jamming on diffi
cult cuts. A cutting lubricant is 
messy, but may be essential with 
some materials. 

Practice 
As in the case of all hand tools, 

skill comes from practice. Rehearse 
by sawing straight lines with a hack
saw on 1/16" thick sheet brass, held 
in a bench vise. The vise jaws should 
be fitted with copper or brass to pro
tect the surface of the work. Next, 
do the same cut with a jeweler's saw. 
A setup for holding the "work" 
while using the jeweler's saw is il
lustrated in Figure 5, where a hand
vise holding the work is clutched in 
a bench vise while the saw travels 
in an up-and-down motion. 

After you are confident that you 
can saw a straight line on brass with 
both a hacksaw and a jeweler's saw, 
try it on a thin sheet of iron. Next, 
lay out several holes of different di
ameters and cut them out with both 
types of saws, first on brass and then 
on a thin sheet of iron. '"f 

Jl-.. -.~ 
0 b c 

Figure 1. Hacksaw. 

Figure 2. Close quarter metal saw. 

c 

/ 

Figure 3. Jeweler's saw. 

Figure 4. Using a scriber. 

Figure 5. Using a jeweler's saw. 
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THE 
MAGNET A 

CLOCK 
by David J. Carlson 
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A friend from Michigan called and 
said, "I have this interesting clock 
for you to work on." We agreed on a 
time, and a few weeks later he pulled 
up in his full-sized Bronco and 
started to unload a 7 foot, 4 inch 
master clock and a small slave clock. 
This was my introduction to the 
Magneta clock. 

The Magneta clock shown in 
Figure 1 is a weight-driven master 
clock. The unique feature of the 
clock is that slave units are driven 
from a power source developed 
within the clock. Good background 
information on the clock can be 
found in the book 150 Years of Elec
tric Horology. 1 In a chapter dedi
cated to the "Magneta Clock Com
pany,'' the author, Elmer Crumm, 
explains that the clock was invented 
in 1900 by Martin Fischer, of Zurich, 
to overcome the reliability problems 
of battery-driven clocks of the era. 
The tradeoff for the internal power 
generation is a very heavy weight 

Figure 1. The Magneta clock. 

system. The two weights shown to
tal fifty pounds. 

The clock with the two front 
doors removed is shown in Figure 
2. The generator section is located 
to the left of the main clock move
ment. The weights are supported on 
a thin steel tape. The winding arbor 
comes out through the right-hand 
cabinet wall. A word of caution: the 
combination of the twenty-five 
pounds each and the inverted "Y" 
made the weights tricky to handle. 
A small temporary shelf was made 
to fit across the inside of the cabinet 
immediately in front of the rating nut 
on the pendulum. With both weights 
on the shelf, it was easy to install 
them and then remove the shelf. 

The clock movement and a slave 
clock are shown in Figure 3. This 
was the test setup before the move
ment was put back in the case. The 
bevel gear and winding arbor are 
visible on the right front of the 
movement. 

Figure 2. Front doors removed. 



Figure 3. Slave clock and Magneta 
movement. 

Clock Movement 
A top view of the clock move

ment with the rear plate and virge 
removed is shown in Figure 4. The 
bistable "grasshopper" assembly is 
on the lower right of the movement. 
It is this assembly which alternates 
directions every minute and drives 
the generator. Figure 5 is another 
view of the movement with the right 
side in the foreground. Power for the 
movement is delivered through the 
large gear and the two springs which 
form a scissors action for the pulley 

I~ 
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Figure 4. Top view without rear plate. 

on the rear of the gear. The power 
delivery may be described as 
remontoire because the weight sys
tem drives both the generator and the 
time train. The time train spring is 
pocket watch size located in the 
combined gear and spring assembly 
immediately above and to the left of 
the escape wheel in Figure 5. 
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• Re-animation of the 
movements 

• Time Setting 
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Figure 5. Movement, right side. 

Another interesting feature of 
the clock is the power transfer means 
from the crutch to the pendulum sus
pension rod which is shown in Fig
ure 6. Note that the crutch wire is to 
the left of the pendulum suspension. 
The crutch wire contact to the sus
pension is maintained by a force 
which is determined by the lever arm 
and weight which is visible at the 
upper left-hand corner of the move
ment. (The weight, lever arm, and 
beat adjustment are more easily seen 
at the rear of the movement in Fig
ure 3.) The force on the suspension 
rod is always greater than the force 
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of the impulse. In operation, the 
weight and lever arm exert a con
stant force or bias on the suspension. 
Depending on the impulse face of 
the escapement, the impulse either 
subtracts or adds to the bias. This is 
a very efficient power exchange be
cause there is never any loss due to 
a gap between the crutch and the 
pendulum suspension. 

Generator 
The generator is visible from the 

rear in Figure 6 and the front in Fig
ure 3. The generator is a slightly 
larger version of the hand-crank gen
erators found in early telephones. 
(Note: these early generators were 
called a magneto, hence the name of 
the clock "Magneta".) On the out
side of the generator, two large 
horseshoe magnets provide a mag
netic field . Within this magnetic 
field , a coil mounted on an arbor is 
rotated to produce an alternating 
voltage. An important adjustment 
when connecting the generator to the 
clock is the linkage between the 
"grasshopper drive" and the genera
tor. When the coil in the generator 
is rotated 360° a complete sine wave 
is produced. (A sine wave may be 
described as a variable voltage 
which starts at zero, rises to a posi
tive peak, declines to zero, goes be-

Figure 6. Rear view showing crutch. 
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My introduction to the 
Magneta Clock began 

when a full-sized Bronco 
unloaded a 7 foot, 4 inch 

specimine at my door. 

low zero to a negative peak, and goes 
back to zero.) The clock drives the 
generator coil 180° each minute. The 
proper adjustment is at the start of 
rotation. The voltage is zero and then 
it goes to a positive or negative peak 
and returns to zero. 

Slave Clock 
The movement from the slave 

clock (Figure 3) is shown in Figure 
7. The time train is powered by a 
driven escape wheel. The escape 
wheel drive assembly is a north
south polarized steel armature which 
is located over the two electromag
nets which are visible at the bottom 
of the movement. The action may be 
described as bistable, which means 
that the armature is resting on one 
of the two electromagnets after the 
last impulse from the generator in 
the clock was completed. When the 
next impulse is received, the arma
ture is repelled from the electromag
net on which it is resting (N to N or .,. .. 

) 

Figure 7. Slave movement. 

S to S repels and N to S or S to N 
attracts). In my first try, the clock 
was adjusted to start at a voltage 
peak. The repeater reads this as two 
impulses, and therefore moves two 
minutes instead of one. 

An interesting problem with the 
slave movement was that it ran quite 
well from 12 o'clock to 6 o'clock, 
but couldn't "climb the hill" from 6 
o'clock to 12 o'clock. The hands 
were made of steel which caused an 
unbalanced load for the driven es
cape wheel. To fix the problem, I had 
to either balance the load or increase 
the drive, or do both. To reduce the 
loading, I added a counter-balance 
weight to the minute hand as shown 
in Figure 8. This fixed the problem 
with power to spare. If the problem 
had not been resolved, I would have 
taken the horseshoe magnets off the 
generator and had them remagnetized. 
It is common for magnets of this type 
to lose flux over the years. As a 
youth, I remember my dad instruct
ing me to have a "keeper" on my 
favorite horseshoe magnet. The 
keeper was a piece of soft iron which 
prevented flux loss. The last step 
would be to remagnetize the arma
ture in the slave movement. '@ 

1
• Crumm, Elmer G. 150 Years of 

Electric Horology, 1992, pp. 46,47 . 

Figure 8. Counter-balanced hand. 



THE GOLD 
WATCH 

By Robert D. Porter, CMW 

.How many today can 
expect to receive a 
goUJ watch for a 

quarter-century of 
service to your employer? 

Figures 1 and 2 picture a 21-
j ewel, model 543, Elgin pocket 
watch that came across my bench 
recently. This watch had been neatly 
hand-engraved on the back as a pre
sentation piece to an employee ''for 
25 years of faithful service" to a 
flour milling company, quite a few 
years ago. 

How many of you expect to re
ceive a gold watch for a quarter-cen
tury of service to your employer? 
Probably not many folks will enjoy 
that kind of long-term job security 
in the future. Most likely, you will 
be, if you have not been already, an 
unwilling participant in the "reorga
nization," "downsizing," or "re
structuring" craze that is sweeping 
the country this decade. The CEOs 
of some corporations have lost their 
moral compass and don't have the 
navigational skills needed to grow 
or to maintain full employment in 
the rough seas of uncertain times. As 
a the result they "reward" their dedi
cated employees, especially those 
folks who are near tenure in their 
profession, or about to be vested in 
a pension plan, with pink slips as fast 
as those secretaries who are left can 
type them up. Wall Street loves this 
kind of activity. You've probably 
noticed that the more people the cor
porations get rid of, the higher their 
stock price goes; and, the bigger 
megabuck reward CEO Stuff shirt 0. 
Blowhard receives for his own stu
pidity. What does all this have to do 
with watchmaking? 

Survival, plain and simple. Ev
eryone should have a "back up" vo
cation or avocation to carry them and 
their family through trying times. 
Watchmaking and clockmaking is an 
excellent choice for an alternate 
means of making a living. If you are 
already working as a watchmaker or 
clockmaker for a corporation, or for 
someone else, then I suggest you 
quietly set up a workshop at home 
if you don't already have one. As a 
trade shop operator, you won't be at 
the mercy of a single source of in
come to keep bread on the table. One 

must, however, acquire the mental 
and manual skills needed to be suc
cessful in an alternate endeavor be
fore attempting that activity or it is 
sure to fail. The American Watch
makers-Clockmakers Institute and 
state and local horological associa
tions are your best means to obtain 
and maintain those skills, because 
we are all "students" for a lifetime 
in this business. Then, when your 
business is up and running, you may 
be able to buy your own gold watch . 

• 

Figure 2. 

JANUARY 1996 17 



REPAIRING 

MECHANICAL 
WATCHES & 

CLOCKS 
A COMPLETE SERIES OF 

BENCH PRACTICES 

Centering the Hairspring, Part XI 
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A hairspring must always be centered 
so that when the spring is attached 

to the bridge the collet will lie directly 
over the balance hole viewer. 

18 HOROLOGICAL TIMES 

Centering the Hairspring, Part XI 
Following the studding operation, the spring must be cen

tered so that when the spring is attached to the bridge, the collet 
center will lie directly over the balance hole jewel. To center a flat 
hairspring, it is placed in the balance bridge without the balance, 
its stud screw fastened and the spring placed in the regulator. At 
first, the spring may be off-center as shown in Figure 89. In such 
a case, the correction may be effected by a number of bends ei
ther to contract the curve of the last coil or a series of similar 
manipulations, usually to the last coil. 

The truing in the round should not be considered completed 
until the spring and collet center are concentric with the balance 
jewel and the hairspring rests midway between the regulator key 
and the regulator pin as shown in Figure 90. 

Sometimes a bridge is encountered where the distance from 
the center of the balance hole jewel to the stud (see "A," Figure 
91) is greater than the distance from the balance hole jewel to the 
regulator pins (see "B," Figure 91). Since the outer ends of the 
regulator move in circular arcs, the section of the last coil of the 
hairspring that lies in the regulator must also conform to this shape. 
This is necessary so that when the regulator is shifted, it will not 
push the hairspring off-center. Therefore, when such a bridge is 
met with, it will be required to make an adjustment close to the 
stud so that it will look like that shown in Figure 91. This is done 
by bending the spring close to the stud at the points indicated by 
the arrows at "C." 

It is taken for granted that all considerations as to the size of 
the spring in relation to the available room in the balance bridge 
have been observed and that the inner coils do not crowd the side 
of the regulator pin closest to the collet. (See Figure 7, section, 
"Size of the Hairspring.") When the spring seems centered on 
the bridge, it is then removed and staked to the balance, making 
certain that the hairspring is replaced at the proper beat-point. The 
hairspring and balance are then attached to the bridge and minor 
and final adjustments to the hairspring may then be made. 

Forming The Overcoil, Part XII-A 
A Breguet or overcoil hairspring is one where the last coil is 

raised above the level of the other coils of the spiraled spring and 
made to curve inward. 

The purpose of such a spring is to enable the balance to per
form each oscillation in equal time throughout the run of the 
mainspring. When a hairspring achieves this effect it is called 
isochronal. To understand this we must first look at the flat hair
spring. This "breathes" along a line from a point midway be
tween the regulator and the stud, through the balance jewel cen
ter. The coils alternately crowd together towards the regulator 
and stud, and then expand diametrically opposite. This torque 
causes the balance staff to be unduly thrust against the side of the 
hole jewel, thus creating additional friction and robbing the bal
ance of freedom of motion. The watch will thus gain time when it 
is fully wound and lose time when the mainspring is almost run 
down. When a watch behaves in this manner we say that it lacks 
isochronism. That is, the balance unit does not keep the same 
time when the mainspring is fully wound as when it is almost 



Figure 89. If the spring is off-center as above, correction 
is effected by a number of bends in order to contract the 
curves. 

Figure 90. Trued hairspring has spring and collet center 
concentric with balance jewel and the hairspring resting 
midway between regulator key and pin. 

Figure 91. When distance A (from center to stud) is greater 
than the distance B (from center to regulator pins) bends 
at C must be made so that last position of coil remains 
concentric with regulator arc B. 
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unwound and the balance arcs are short. 
The Breguet hairspring, when its overcoil is properly formed, 

permits the spring to dilate and contract evenly all around, similar 
to the ripples created by a pebble dropped into the water. When 
the hairspring acts this way coupled with a poised balance, it will 
eliminate the fault-causing side-thrust (torque) on the balance staff 
pivots. This in turn will diminish the errors in time-keeping in
herent in the flat hairspring. 

All watches are designed to carry either a Breguet or a flat 
hairspring (although it is possible to form a Breguet and to fit it to 
a watch designed for a flat hairspring). Should the sample be 
missing, it is a simple matter to determine what type of hairspring 
the watch requires. This is done by observing the balance bridge 
and regulator and referring to Figures 2, 3, and 4. It will be no
ticed in the flat hairspring that since all the coils lie in one plane, 
the regulator must reach the outermost coil and thus is longer. 
Generally, the key holding this spring is shaped like a boot as 
shown in Figure 2. 

A watch requiring a Breguet spring has the regulator pins 
closer to the balance bridge and its stud hole is correspondingly 
closer. This is so because the last coil is brought above and then 
coiled in a radius smaller than that of the overall size of the spring. 
Generally the regulator has no key but instead, two straight thin 
pins, one on each side of the overcoiled spring. 

When a hairspring is to become a Breguet, it is prepared in 
the same way as a flat spring. It must be colleted, timed, and 
fastened to the stud, using the methods and precautions previ
ously suggested. After the studding operation has been performed, 
its last coil is then raised and shaped to conform to certain theo
retical and physical requirements. 

There are a few accepted methods of raising the last coil. 
One is achieved by twisting the spring so that the last coil appears 
tilted and then leveling off the outer end by the same process. 
Another is to pull the spring upwards, while a third method bends 
the spring in a goose-neck fashion with a bend similar to that in a 

Figure 92. First manipulation in raising the coil is made 
at 270° or 314 coil from the stud. 
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hockey stick. 
Before actually making the bend, some thought should be 

given to where the first bend is to be made, the exact height of the 
overcoil and its shape. 

The spot where the first bend is to be made depends a great 
deal upon the shape of the overcoil and its length. This may be 
governed by the physical restrictions of the balance spring and its 
proximity to the center wheel, the distance from the regulator 
pins to the balance hole jewel center (effective radius of the regu
lator) and whatever desire the operator may have to adhere to the 
requirements of the theoretical isochronism. 

Great stress is laid upon these isochronal curves by books on 
springing and adjusting, when in practice it is difficult to achieve 
the isochronal adjustment by shaping the last coil only. This is 
due to faulty escapement construction and adjustment, too wide 
an arc of regulator movement, and the physical restrictions of the 
movement itself. Therefore, the instructions to follow will deal 
only with the operations of raising and forming the overcoil. 
However, attention will be drawn to one theoretical curve as a 
general model to follow. 

In some books are shown about 200 assorted shapes of 
overcoils, each serving as a model, and each conforming to the 
requirements of an isochronal spring. Since so many different 
curves and shapes are illustrated, almost any curve made of the 
last coil will closely resemble one of these. If the hairspring is 
shaped so that it will vibrate evenly all around and its coils are 
concentric, it will conform to one of the standards and, within 
certain limits, serve its purpose fairly well. In Figures 92 to 96 is 
shown a most popular type of Breguet curve. This was designed 
by Lossier after the theories of Prof. M. Phillips, published in 
1861. For the purpose of implanting this in the reader's mind, it 
would be well to copy these drawings. 

The first manipulation is made at 270° (3/4 coil) from the 
stud. Because this will become smaller in diameter, the stud will 
eventually be close to the first bend. A study of these figures will 

Figure 93. Incline consuming only 45° of last coil, the 
spring is then leveled off and continues along the same 
spiraled path for another 22 °. 



reveal that the incline is supposed to consume only 4 5° of the last 
coil (see Figure 92). Then, as shown in Figure 93, the spring is 
leveled off and continues along the same spiraled path for an
other 22° before the curve is bent inward. Thus 67° of the last coil 
follows the same spiral path as the body of the spring of which 
45° is the climb and 22° the "level-off." From this point onward, 
the last coil takes on a new path. fustead of following the spiral 
path it becomes circular; that is, for the next half-coil it becomes 
a semicircle and at its terminal, amounting to about 103 °, part of 
another circle. This is shown in the succeeding illustrations. 

Figure 94 shows how the third section is planned. Here, the 
radius of the spring, measured from the end of the leveling-off 
point to the center of the spring, is divided into three equal parts 
(see A, Figure 94). Two of these thirds are added along a dia
metrical line across the spring. Thus five-thirds of this radius (A) 
equal the diameter of the third section. Therefore, to find the 
center of the third part of the Lossier curve, 5/3-A is divided in 
half. This will give the radius C. A semicircular arc (180°) is 
drawn as shown in Figure 94. This, added to the first and second 
section of the spring now has the appearance as shown in this 
drawing. 

From this point, the remainder of the spring must be circular, 
concentric with the collet center. With the collet center as a piv
otal point, 83° of arc is added to the overcoil. This brings the 
spring up to the point it enters the regulator pins as shown in 
Figure 95. From here to the stud, 30° is added, using the collet 
center again as the pivotal point (see Figure 96). Thus the total of 
all the sections of the overcoil can be summed up as follows: 

45° for the riser 
22° for leveling off 

Figure 94. Planning the third section of a Lossier curve, 

radius of spring is divided into three equal parts. 

180° first bend inward 
83° next section to regulator pins 
30° to the stud 
360° total or one full coil 
Of course, since the arcs do not all have the same center we 

cannot consider the coil as having a continuous or circular curve. 
Nevertheless, the spring should end with the stud on a radial line 
which also crosses the spring where the first (upward) bend was 
made. 

It must be remembered that what has been described is the 
Lossier coil and its simpler technical details. fu practice, how
ever, it is not always possible to carry out these requirements. To 
do so would require perfect matching of the hairspring diameter 
in relation to the regulator radius, regulator arc and stud place
ment, and height of the Breguet. However, it is advisable to use it 
as a good model along which to pattern the new overcoil. ~ 

Figure 95. Remainder of spring must be circular, concentric with 
the collet center. 

Figure 96. From regulator pins 30° is added, using the collet 

center again as pivotal point. 
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Pinning a hairspring to the stud is basically the same as pin
ning it to the collet The main difference is in the method used to 
hold collets and studs while the spring is being pinned to them. 

Studs have been made in several shapes and aua.ched to the 
balance cock in different ways. Figure 1 shows four different 
shapes of studs. View A shows a fiction stud which has a round 
post that fictions into a hole in the balance cock This type of 
stud was used in many of the lower-grade watches. 

View B, Figure 1 shows around hairspring stud. This style 
of stud is quite common in Swiss watches and some of the older 
American watches. When this stud has a V-groove milled length
wise of the stud, a sharp pointed set screw is used to hold the stud 
in position in the hole in the balance cock Another type of round 
stud is one which has a screwdriver slot in its end so it can be 
turned slightly for centering the hairspring between the regulator 
pins. This type of stud was used by Waltham and some other 
American watch companies. 

View C, Figure 1 shows a D-shaped stud. This stud was 
used by Illinois, Hampden, and South Bend Watch Companies 
as well as some Swiss companies. 

View D, Figure 1 shows the pie-shaped stud used by Elgin 
Watch Company and some Swiss companies. The pie-shaped 
stud was used in at least 90% of the older watches made by Elgin. 

Some other styles of studs are shown in Figure 2. View A 
shows the triangular stud. This shape of stud was used by Hamilton 
as well as some Swiss companies. 

View B, Figure 2 shows the square-shaped stud. This stud 
was used by the Howard Watch Company in many of its models. 

View C, Figure 2 shows the pentagon-shaped stud used ex
clusively by the Hamilton Watch Company. 

View D, Figure 2 shows the bar stud used in many of the old 
American and English watches. These studs were usually fas
tened to the upper plate with a screw and steady pins. 

A B 

c D 

Figure I. 



Figure 2. 

floating Studs 
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Another type of stud is called the floating stud. This type of 
stud can be made in several shapes. The sole purpose of the 
floating stud is to maintain the true shape of the hairspring during 
the disassembly and assembly of the hairspring and its stud from 
and to the balance cock. The floating stud is not attached to the 

Figure 3. 

balance cock until after the balance wheel and hairspring have 
been placed in the watch and the balance cock has been tightened 
down on the plate with its screw. After the balance and cock have 
been placed in the watch, the balance is turned so the hairspring 
stud can float to where it will be attached to the balance cock. 
When the stud is in position and before being tightened, the hair-
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Figure 4. 

Figure 5. 

Figure 6. 
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spring is placed between the regulator pins. Then, the stud is 
tightened to the balance cock. 

Figure 3 shows the Waltham floating stud. This stud has a 
triangular shape with one slllface having a concave shape. The 
stud is held in a V-groove in the balance cock by the head of the 
screw. The illustration shows a view of the stud in position as 
well as an enlarged view of the stud. 

Figure 4 shows the Hamilton floating stud. This particular 
floating stud is sometimes referred to as a collar button stud be
cause it is shaped similar to the collar buttons that were used 
years ago in shirt collars. This stud fits into a slot in the edge of 
the balance cock as shown and is held in place with a stud strap 
and two screws. The strap goes over the end of the stud and is 
tightened on top of the end with the two screws. An enlarged 
view of the stud is also shown in the illustration. This type of 
arrangement was used on some Swiss watches and other Ameri
can watches. 

Figure 5 shows another style of floating stud. This stud fits 
into a slot in the edge of the balance cock and is held in place with 
a screw threaded into the top of the stud. The stud is tightened to 
the balance cock between the shoulder on the stud and the head 
of the stud screw. One disadvantage of this style of stud is that it 
is complicated to make. An enlarged view of the stud and its 
screw is shown in the illustration. 

Figure 6 shows a beautiful floating stud which is used in 
some high-grade watches. This stud is a cap which has a square
shaped post that fits into a slot in the balance cock. This is shown 
in inset "a" of Figure 6. The square section of the stud has a hole 
for the hairspring to be pinned into. The cap part of the stud is 
fastened to the balance cock with a screw. 

Tools for Holding the Hairspring Stud 
When pinning the hairspring to the stud, a tool is needed for 

holding the stud. Figure 7 shows one type of studding table. The 
jaws of the table are spread to receive the stud by pressing in on 
the plunger on the side of the tool. The jaws are spring loaded. 

Figure 7. 



Figure 8. 

The stud is held between the V-comer of one jaw and the point of 
the other jaw. 

Figure 9. 

Another style of studding table is shown in Figure 8. This 
studding table is made by Bergeon. One jaw of the tool is an 
insert in the frame of the tool. This jaw has assorted sized V
notches. The other jaw of the tool is a steel bar fastened to the 
side of the frame next to the inserted jaw. The steel jaw has spring 
action and can be sprung open to receive a stud by pressing in on 
the lever at the end of the tool. The largest V-notches are placed 

nearest to the outer end of the jaw. 
Another tool that can be used for holding a hairspring stud 

while studding the hairspring is the screwhead finishing tool. This 
is shown in Figure 9. When using the screwhead tool for stud
ding a hairspring, the leveling legs of the tool can be backed up 
so their ends are flush with the tool, or the legs can be removed 
completely. 
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Using the Balance Cock to Hold the Stud 
The stud can be held in the balance cock while pinning the 

hairspring. This is shown in Figure 10. The index finger is used 
to hold the balance cock down on the top of the bench while the 
pinning is being done. Care must be used to prevent doing dam
age to the balance cock during the pinning operation. This method 
is excellent to use when the spring needs to be lengthened or 
shortened slightly. 

Lengthening or Shortening the Hairspring 
When the hairspring needs to be lengthened or shortened at 

the stud, it can be done as shown in Figure 11. View A shows 

Figure 10. 

A 

B 

Figure 11. 
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how the hairspring pin is removed for changing the length of the 
hairspring. Strong tweezers are used for this prnpose. One jaw of 
the tweezers is placed on the small end of the pin and the other 
jaw is placed on the stud as shown. Then, the tweezers are squeezed 
to extract the hairspring pin. If the end of the pin should be too 
short to allow the pin to be extracted with the tweezers, then an
other method must be used to remove the pin. In this case, a 
small sewing needle can be used in a pin vise or handle to push 
the pin from the hole in the stud. The very tip of the needle point 
should be stoned flat for pushing the pin out of the hole. If the 
point of the needle is sharp, it is likely to go into the end of the pin 
and spread the pin, making it more difficult to remove the pin. It 
is almost always better to first file the end of the pin being pushed 
on to make it flush with the stud. 

After the pin has been removed and the length of the hair
spring is adjusted, the pin is replaced as shown in View B, Figure 
11. To replace the pin, the tweezers are used by placing one jaw 
on the large end of the pin and the other jaw on the side of the stud 
as shown. Then, the tweezers are squeezed to press the pin in 
tightly. If the old pin is damaged during the removal process, a 
new pin must be fitted. 

Fitting a New Stud Pin 
Figure 12 shows the process used to fit a new stud pin. It is 

usuallymoredesirabletouseafactory-madetaperpiniftheproper 
size is available. View A, Figure 12 shows one method of fitting 
a new stud pin. The taper pin is inserted in the stud hole beside 
the hairspring as shown. The pin should enter the hole in the 

A 

B a 
Figure 12. 



same direction as does the spring. The pin is pushed or pulled into 
the hole until it is almost tight Then, the pin is nicked at point "a" 
close to the block on the stud. Next, the pin is nicked at point ' 'b." 
Then, the pin is removed and cut off at the nicks. The pin can be 
nicked with a Number 24 X-acto blade. After this, the pin is 
replaced in the hole and pressed into the hole to tighten the hair
spring in the hole of the stud. Make sure the spring is level and 
square with the stud before tightening the pin. The method shown 
in View B, Figure 11 is used to press the pin tightly into the hole 
of the stud. Note: If the nicks in the pin are made deeply enough, 
both ends of the pin can be broken off without removing the pin 
from the hole. After the ends of the pin have been broken off, the 
pin is pressed into the hole in the stud. 

Another method that can be used to fit a new stud pin is 
shown in View B, Figure 12. To use this method, the pin is in
serted in the hole in the stud to a point where it is almost tight 
enough. Then, a pair of fine-cutting tweezers are used to cut the 
pin off at point "a." The cutting tweezers are moved on the pin as 
shown until the cutting edges reach point "a." At the same time, 
the jaw of the tweezers will move the outside coil of the hair
spring over to allow the spring to be cut off at the proper place. 
After the pin has been cut off at "a," the pin is pressed tightly into 
the hole. Next, the small end of the pin is cut off with the twee
zers. Stud pins should never be cut off or broken off flush with the 
stud. They should extend from each side of the stud about .50 
mm. This makes it easier to remove and replace the stud pin 
when changing the length of the hairspring if the timing should 
be off slightly. When pinning the spring to the collet, the space 
around the collet is more critical which requires that the pin be cut 
off flush with the collet to prevent the hairspring from touching 
the end of the pin. 

"Antique Watch Restoration" will continue next month. 'i 
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HOROLOGICAL 

TOUR 

The 1996 Henry B. Fried Horological Tour 
By Henry B. Fried 

As I contemplate my twenty-third horological tour, I 
still look forward to it with undiminished enthusiasm. With 
the Basie Swiss Watch, Clock and Jewelry Trade Fair as 
our starting point, we will be able to use our nearby French 
headquarters for visits to surrounding horological facto
ries and museums. Of course, the Basie Fair is an event in 
itself as hundreds of Americans are attracted to it yearly 
to view the latest products of famed makers the world over. 
Our own interest, too, lies in that area as well as to view 
the modem masterpieces and meet their makers. 

Besancon is France's horological capital, housing or 
surrounded by virtually all its watchmakers and clockmak
ers. That country 's large horological research center is 
there too, as are the headquarters of the A.N.F.A.H.A., a 
French counterpart of our N.A.W.C.C. Furthermore, 
Besancon's horological museum, among its many exhib
its, contains the world's best collection of tools and de
vices in the manufacturing of the cylinder escapement. It 
also contains the Le Roy watch, with its large, artistically 
carved gold case and which from the late 1890s to 1989 
was by far the world's most complicated watch. To put 
the " icing on the cake," we will again have Adolphe 
Chapiro, one of France's greatest horological authorities , 
as our guide. 

Despite more than fifteen trips to France, I was never 
able to visit Beaucort, where Japy Freres had made 
watches, clocks, and ebauches for the French and Swiss 
industries for almost 200 years. Today, their dwelling 
houses a museum, which we will visit. 

Also, we will pay a return visit to the expanded l'Epee 
clock factory to view the making of clocks of all types, 
including the complicated carriage clocks with revolving 
tourbillon escapements. 

The horological centers in Europe are never too far 
from each other. Neuchatel is the horological center of 
Swiss watchmaking and we ride through the French - Swiss 
countryside to visit the factories and museums. Along that 
route is also Vallee de Joux with possible return visits to 
Mr. Dufour whose ultra-complicated watches are hand
made. Down the street is the Daniel Roth establishment. 
Nearby is Le Sentier, home of Jaeger-Le Coultre, makers 
of Atmos clocks. 

Close to Neuchatel is La-Chaux-des-Fonds, the home 
of the world's largest and most famous horological 

Continued on page 40. 
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In the previous two articles we 
looked at the materials from which 
most watch cases are made, and 
we noted that the appearance of 
the case is just as important to 
your client as is the functioning of 
his watch. We also noted that each 
of the various case materials must 
be treated differently in order to 
optimize their appearance. 

Cleaning 
With a few exceptions that 

we'll talk about later, most watch 
cases can be cleaned by immers
ing in a liquid cleaning solution. 
The ultrasonic jewelry cleaning 
machine is the most efficient sys
tem. Using a solution of ultrasonic 
jewelry cleaner concentrate, run 
the cases in the ultrasonic machine 
for 10-12 minutes, rinse in warm 
water and dry (see Figure 1). Us
ing a towel and then warm mov
ing air, either from a clock move
ment dryer, a hair dryer, or plac
ing on a heat register, you can 
thoroughly dry the case. It is im
perative that the case be dry. It is 
better to over dry it, letting it get 
hot, than to under dry it. Moisture 
trapped in cracks and crevices will 
contaminate the watch movement 
when it is sealed within the case. 

If you don't have an ultrasonic 
machine, the old method of boil
ing watch cases can certainly be 
used. In this method, the cases are 
placed in a small pot or pan on top 
of a stove burner or hot plate (see 
Figure 2). Use a soapy solution 
of dish washing detergent in wa
ter with a quarter cup of household 
ammonia as a brightening agent. 
Immerse the cases in the solution 
and bring to a rolling boil for at 
least ten minutes. When finished, 
rinse thoroughly in warm water 
and dry as above. 

It is important that you use an 
enamel-coated pan as opposed to 
an aluminum one. The soapy so
lution with ammonia will cause an 
adverse chemical reaction result
ing in discoloration of the watch 

cases, especially the plated ones. 
In extreme cases, whether you 

use the ultrasonic method or the 
boiling method, the case may still 
not be clean. Compressed grime 
may still remain, especially 
around the case tube and the base 
of the strap lugs. Scrub the offend
ing case with soap and a stiff fin
gernail brush, or even scrape and 
peg the compacted grime with 
pegwood, digging around the case 
tube, lugs, the crystal bezel, and 
any other cracks and crevices that 
exhibit the dirt (see Figure 3). 
Then again immerse the case in 
your solution and reclean as be
fore. 

Precautions 
Leather watch straps, of 

course, should not be immersed in 
liquid. If they're dirty, suggest a 
replacement. Plastic watch straps 
may or may not withstand the ul
trasonic or boiling methods. It is 
better to remove them and hand 
scrub with soapy water and then 
towel dry. 

Crystals, too, need mention. 
Neither cleaning method will hurt 
the crystals, either plastic, glass, 
or mineral glass. However, the liq
uid solution can soften the cement 
that holds them in place and the 
heat from the drying process can 
definitely damage them. Unless 
the crystal is held in with a ten
sion ring, a plastic pressure gas
ket (I-gasket) or epoxy resin, plan 
to remove the crystal (either be
fore or after the cleaning ... it's 
easier after). Remove the old ce
ment and recement the crystal into 
the case band after the case has 
been thoroughly dried. Remember 
that the plastic crystals may not 
take the heat from drying. Either 
remove the plastic crystals prior to 
heating the case in the drying pro
cess, or set the case on its side so 
that the crystal does not contact 
the surface of the dryer (see Fig
ure 4). 

Diamond-studded or gem-



stone-studded cases require spe
cial attention. Before cleaning, 
check the prongs that hold the 
gemstones. Grip each stone with 
a pair of fine tweezer tips and try 
to rotate or rock each stone (see 
Figure 5). If it moves, tighten the 
prongs that hold the loose stone. 
(See Figures 6 & 7.) If you ignore 
this step, you'll run the risk of los
ing a stone in the cleaning process. 

Figure 1. An ultrasonic cleaning tank 
with a jewelry cleaner concentrate 
used to clean watch cases and bands. 
Note the expansion band stretched 
over a piece of bent coat hanger wire 
to aid in cleaning the band. 

Figure 2. The older method of a boil
ing pan using a solution of water, 4-6 
capfuls of a liquid detergent or liquid 
cleaner, and a couple of capfuls of 
household ammonia. 

Figure 3. Scraping away compacted 
grime with pegwood during the clean
ing process. 

In many cases the prongs are loose 
and the stones are simply held in 
place with dirt and grime. 

Beware of foil-backed stones. 
Foil backs, as the name implies, 
are plastic or glass stones with a 
foil backing applied to give them 
sparkle and/or color (see Figure 
8). They are held in place with a 
cement that will certainly loosen 
during the cleaning process, and 

Figure 4. Cases drying on a clock 
movement dryer. Note that the watch 
cases are positioned on their sides to 
avoid the crystals coming in contact 
with the hot dryer surface. 

Figure 5. Checking diamonds with a 
pair of sharp tweezers. 

Figure 6. Prong-set diamonds can be 
tightened with a pair of prong pliers 
by rolling the pliers toward the dia
mond as you gently close the jaws. 

VIGOR® CIRCUIT MAKER® 

Repair any fine wire circuit with minimal 
effort ... Repaired and ready for use in 
one minute! 

CE-890 Liquid & applicator 

VIGOR® RETRO-EZE 
Replace new quartz movement in 
antique watch case. Base and catalyst 
form a mold for the new movement. 
Hardens in 5 minutes. 

CE-410 Two-part system 

SCREWDRIVER SET 
Nine precision screwdrivers with swivel 
hex heads. Color-coded for easy selec
tion. Includes 19 extra blades. 

SD-900 Set with stand 

Call for the name of your 
nearest distributor 

800-84 7-4188 
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Figure 7. Bead-set and bright-set dia
monds need to be tightened using a 
hand-held graver positioned at the 
base of the bead or prong while rotat
ing the graver toward the diamond. 

Figure 8. Foil-backed glass stones: 
(left) top view, (middle) back side 
showing the foil backing, and (right) 
some of the foil scraped away. 

.rt • 

Figure 9. Watch case with a foil-backed stone 
being replaced. The stone is held in place 
with a cement variously lawwn as pearl ce
ment, aron-alpha cement, or Super Glue™. 
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Figure 10. Marcasite-studded watch 
case and band. 

Figure 11. A closer view of the fac
eted grayish metallic marcasite 
"stones" which are usually held in 
place with a cement. 

Figure 12. Crystals with colored de
cals need to be removed, or left intact 
and dry cleaned. 

In a watch repair, the 
appearance of the case 
is just as important to 
your client as is the 

functioning of the watch. 

the foil itself will discolor and 
peel when it gets wet. Sometimes 
these foil backs are even held in 
place with prongs, in which case 
they will still discolor and peel 
during the cleaning process (see 
Figure 9). 

While on the subject of stone
set watch cases, beware also of 
marcasite stones (see Figure 10). 
These are a hardened clay-like 
material that is faceted to look like 
a gemstone but are of a metallic 
gray color. When these get wet, 
they will dissolve. They were 
popular in the 1920s and have re
appeared periodically in retro
look watches, usually in the very 
inexpensive varieties (see Figure 11). 

In the case of both the foil
backs and the marcasites, dry 
clean the case using pegwood in 
the recesses, followed by gently 
brushing with a stiff brush. Wipe 
the entire case with a dry, soft 
cloth. Do not get wet-not even 
moist! 

One more important precau
tion: some crystals use colored 
decals for trim and decoration. 
These decals will loosen and come 
off if exposed to liquid. Remove 
these crystals prior to cleaning, or 
leave them intact and dry clean the 
case if the crystal does not easily 
come out (see Figure 12). '@ 



Now that the holiday season 
is over and things are starting to 
settle down, it is time to reflect 
on the past year and seek ways in 
which we can improve ourselves. 

As many of you know, I'm not 
the type to make a lot of silly reso
lutions which I never intend to 
keep. Rather, I do try to find ways 
in which I can improve myself and 
my image. For example, for years 
many people thought I acted too 
much like a contact person, all 
con-no tact. There were times 
when customers would come into 
the shop seeking help on getting 
their watch or clock repaired. 
Many couldn't understand why I 
was going to charge one or two 
hundred dollars to fix their fifty
dollar watch or clock. When I ex
plained to them that it took many 
years of experience to become 
competent in repairing their time
piece, it still didn't impress them. 
It was then I realized that being a 
Mr. Nice Guy didn't pay. It's a 
jungle out there and that means it's 
going to be every man for him
self-unless you're a woman, then 
it would be every woman for her
self. 

It was at this time I went from 
being a nice, quiet, wonderful 
person into a self-created mon
ster. Customers would cringe 
when they handed me their watch, 
afraid not only of what I would do 
to it, but of what I would do to 
them. Some wouldn't even come 
into the shop. They would throw 

ROCK 
QUARRY 

By Fred S. Burckhardt 

in their watch and run away. 
Now, as you can see, this is no 

way for a business person to act, 
especially as we are depicted to be 
elderly, timid, self-controlled in
dividuals. This is why we must re
evaluate ourselves from time to 
time. We must put ourselves in the 
customers' shoes, so to speak, and 
try to see their point of view when 
they have to deal with someone 
like the monsters we have become. 

How do we do this? Very 
simple. Each morning, look into 
the mirror and ask yourself this 
question, "Is this the type of per
son I would like to do business 
with today?" If the answer is 
"Yes," there has to be something 
wrong. You need more help than 
the person who answered, "No." 
You'll have to visit other stores to 
see how their customers are 
treated. 

I followed my own advice and 
decided to do some shopping. The 
first store I visited seemed like a 
nice enough place, except I 
couldn't get anyone to wait on me. 
One clerk was talking on the 
phone telling someone about her 
date the night before. Several oth
ers were talking together and paid 
no attention to me. Even though I 
had picked out a piece and stood 
waiting with money in my hand, I 
couldn't find a clerk to take it. Fi
nally, I put the merchandise back 
and walked out the door. 

The next store was much bet
ter until the phone rang and the 

clerk spent the next ten minutes 
with the phone customer instead of 
waiting on me. 

Not one to give up, I went to 
the next business which happened 
to be a jewelry store. I spent sev
eral minutes looking around be
fore anyone even said hello. The 
watchmaker sat working without 
ever looking up. The young clerk, 
who was busy playing a game on 
the computer, said, "Watcha 
need?" I told her I was just look
ing around but I might be inter
ested in buying a watch. "They ' re 
right over there in that case," she 
said without ever making an effort 
to get up. 

Don't ask me why, but I started 
to get the feeling there was some
thing wrong with the way the 
people in the stores were acting. I 
couldn't put my finger on it but 
instinct told me I should try to find 
out what it was. The reason it was 
difficult for me to understand, was 
that they acted the same way I did. 

It was getting late so I decided 
to return to my own shop. I spent 
several hours thinking about what 
I experienced that day. The secret 
was somewhere in the stores I vis
ited. What it was, I don't know. 

Anyway, like I was saying be
fore, we must take the time to re
evaluate ourselves once in a while. 
Maybe we'll be able to find a way 
to improve ourselves. The part 
about visiting other businesses 
may not be too good. After all, 
what did I learn? ~ 
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A. NEW REQUESTS 
Pieper Clock Company 
Raymond A. Meffert, Ar
lington, MN, is seeking the 
address and telephone 
number of the firm that 
markets Pieper Clocks. 

Daily Multiple Alarm 
Settings 
Uriah Fields, Drexel Hill, 
PA, is seeking a watch that 
can be set once, for four or 
more alarm settings in a 
day, so that it will sound at 
four or more different times 
during the day. We would 
like to hear from anyone 
who has knowledge of such 
a watch. 

Elma Amplifix Balance 
Amplitude Meter 
W.E. Robertshaw, Dunedin, 
New Zealand, recently ac
quired an Elma balance 
amplitude meter made in 
Singen, Germany. It could 
easily be 20-30 years old. 
He is seeking a copy of the 
service manual or an in
struction book for this in
strument. 

IBM Radio Time 
Longcase Electrically 
Wound Clock 
Valentine R. Rodriguez, 
Kuala Belait, Brunei, is 
working on an IBM Radio 
Time longcase electrically 
rewound clock which is in 
bad shape. Some wires to 
the relays and switches 
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have been removed, and 
the speaker and volume 
control are missing. A syn
chronous motor is used to 
wind the clock. Mr. 
Rodriguez is seeking ser
vice and operator manuals, 
as well as wiring diagrams 
for this unit. Details of the 
clock are: 

IBM Radio Time 
International Business Machines 

Type 37 Serial 616363 
Input Output 

Volts 115 115 
Amps 6.0 5.2 
Cycles 60 60 

J.M. Huckabee,AWI's ex
pert on IBM timepieces, 
has been able to provide a 
copy of the parts catalog 
for this clock and a good bit 
of information regarding its 
components. Still needed is 
an operator's manual and 
wiring diagram. 

B. RESPONSES 
Attona Brand Clocks 
In response to William 
Braunschweiger's request 
for the name and address of 
a distributor of Attona 
brand clocks, Laurie 
Cusher, Hyde Park, NY, 
writes that there is a Mini 
Clock Company called 
"Attona" which is distrib
uted through: La Crosse
McCormick, 1116 South 
Oak Street, La Crescent, 
MN 55947. Phone: (507) 
895-1000. 

Self Winding Clock 
Company of New York 
Movement 
Responding to Michael 
Loebbaka's request for in
formation about the clock 
he identified as a Self 
Winding Clock Company 
movement (pictured be
low), Ken Leeseberg, 
Montello, WI, writes that 
the movement shown was 
made by International 
Time Recording Company. 
Mr. Leeseberg sends a 
drawing and details of the 
escape dimensions for the 
14.11 inch pendulum clock 
that he has. We have this 
information on file for any 
member who might need it. 

Precise Watch Timer 
Manual 
Willard Kiser, Ironton, OH, 
has responded to the re
quest of Robert Lackey for 
information about the Pre
cise Watch Timer. Mr. 

Kiser enclosed a copy of 
the instructions for using 
this device. He also writes: 

In the "Bulletin Board" 
section of the last several 
editions of Horological 
Times, a Mr. Robert 
Lackey, Salisbury, MD, has 
requested a manual for a 
Precise Watch Timer. 
About thirty-five years 
ago, I purchased a Precise 
Timer from, I believe, the 
Burton M. Reid, Co. They 
were later destroyed by 
fire, and never re-opened. 
There was no manual, as 
such, that was furnished 
with the timer, only the 
flyer that I am including. 
After copying, please see 
that it is returned to me. I 
still have, and use, this 
timer, and might add that I 
would not exchange it for 
anything else I have seen or 
used. While it is mainly 
good for an 18,000 beat 
only, one can time a 21,600 

Figure I. Self Winding Clock Company, New York, NY. 



with proper observation of 
the light blip. A properly 
timed 18,000 will cause the 
blip to remain in one fixed 
position. A 21,600 will 
form a triangular pattern 
(i.e. at 4, 8, and 12 if the 
dial was numbered). The 
numbers 4, 8, and 12 were 
merely suggested to show 
a separation of 120° only, 
which is what is needed to 
be observed. A separation 
of 120° would indicate the 
watch to be in perfect beat. 
A reading varying from 
120, 120, 120 would indi
cate a slight out-of-beat 
condition. A little careful 
observation and you 
quickly get the hang of it. 

The beauty of these 
little machines is that while 
observing the display, the 
position of the watch can 
be rapidly changed. Also, 
how the rate is affected, 
and the rapidity of "recov
ery" can be observed. 

Best regards, 
Willard Kiser 

PS. I almost forgot to 
add that for a number of 
years the Precise Timer 
was used at the Hamilton 
Watch Co. factory to adjust 
new production. 

Fabrication of Wheel and 
Pinion Cutters 
We have received a num
ber of positive responses 
to Charles Smith's request 
for this information. We 
have made copies of the 
referenced material and 
sent it to Mr. Smith. The 
most complete informa
tion we learned about was 
prepared a number of 
years ago by the late Jo
seph Liebman. Joe's son, 
Melvin, was good enough 
to make this information 
available to us. 

Peerless Lathe Catalog 
And Owner's Manual 
In response to Dr. M. 
Weiner's request, Paul Wil
liams, Scottsdale, AZ, 
writes that he has a label 
which is installed inside the 
lid of his Peerless collet 
box. Since this does not 
lend itself to being photo
copied, Mr. Williams has 
offered to copy it for us. He 
does advise that it really is 
not very informative. 

Just as we were com
piling this article, the mail 
brought us a copy of the 
inside lid of the collet box 
Paul Williams mentions. It 
came, along with some 
other information about the 
Peerless lathe, from Joseph 
Jakim of Pittsburgh, PA. 
Mr. Jakim obviously has 
split the corners of his box 
lid so he could lay it flat on 
a photocopier. That is a true 
example of our motto, "Ho
rologists Helping Horolo
gists." 

Also, at Paul Williams' 
suggestion, we were able to 
find a 1950 Marshall catalog 
which displayed most of the 
accessories they offered for 
this lathe. Copies have been 
sent to Dr. Weiner. 

Precicheck Amplitude 
Meter 
Even before we could get 
in print a request for an 
operator's manual for the 
Precicheck Amplitude 
Meter, Bill Schroeder, Chi
cago, IL, was able to send 
us a copy of a manual he 
recently acquired. We have 
it available for any reader 
who may need it. 

C.ITEMSSTILLNEEDED 
Operation Manual For 
"Pertoni" Lathe 
Claude Reed, North Adams, 

Figure 2. Watchmakers lathe marked "Pertoni" on the end 
of the lathe bed. 

MI, has a lathe marked 
"Pertoni" on the right end 
of the lathe bed. He is 
seeking an operator's 
manual and any other infor
mation you might provide 
for this lathe which is pic
tured below. 

Presto Roller Jewel 
Inserter 
Jeffrey Ohst, Muskegon, 
MI, seeks direction for use 
and any other information 
on a Presto #5 roller jewel 
inserter. The tool was made 
or marketed by G. D. 
Gustafson in Chicago, Illinois. 

Custom-Made or Stan
dard-sized Clock Bezels 
Robert Good, St. Louis, 
MO, is seeking a source for 
clock bezels either custom
made or standard sizes 
from stock. Several years 
ago we had an individual 
who custom-made bezels, 
but that source is no longer 
available. 

Removing Scratches From 
Glass Watch Crystals 
Sergio Lotenschtein, Ho
nolulu, HI, is wondering if 

any "Bulletin Board" read
ers have had success with 
removing scratches from 
glass watch crystals. If so, 
will you share that infor
mation? 

Paul Mared Brand 
Watches 
Harold D' Souza, Altamonte 
Springs, FL, is seeking a 
distributor or service cen
ter for the Paul Mared 
brand watch. 

Zenith Wilcometre Manual 
E. Kiska, Grosse Pointe 
Farms, MI, is seeking an 
instructional manual for the 
operation of a Zenith 
Wilcometre watch rate re
corder. A WI will be happy 
to copy yours for Mr. Kiska 
and return yours to you. 

Distributor or Service 
Center For Peltier Watches 
George Stuscavage, Martinez, 
CA, seeks the name and 
location of a distributor or 
service center in the United 
States for "Peltier" brand 
Swiss watches. ~ 
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Figure A. Figure B. Figure C. 

THE GRANDE AND PETITE SONNERIE 

MINUTE REPEATER OF PHILIPPE DUFOUR 
by Ron DeCorte, CMW 

I have been wanting to write this article for a long 
time. Ever since meeting Philippe Dufour several years 
ago, I have been impressed (an understatement) by his 
work and his understanding of striking watches. Although 
his clockwatch will be the direct subject of this article, it 
is the man who made them that is the real story. 

Let's start out by explaining what is meant by the term 
"Grande and Petite Sonnerie Minute Repeater." A "Grande 
Sonnerie" watch or clock is one that strikes the hour and 
quarter hour in passing (automatically). That is to say that 
it will strike on its own without having to be prompted by 
a lever or button. "Grande and Petite" refers to the ability 
to set the quarter hour strike to Grande or Petite. When the 
Grande (full) strike is selected, the watch first strikes the 
hour and then the quarter at each quarter hour increment. 
On the other hand when Petite (quarters only) strike is 
selected, the watch strikes only the quarter hours, and the 
hour only at the hour. The "Minute Repeater" function 
will strike the hour, quarter and minute on demand. But 
unlike most minute repeaters the clockwatch does not re
quire the operator to slide a lever to activate the minute 
strike. Since most clockwatches have two mainspring bar
rels, it is only necessary to touch a release button located 
at the center of the crown to activate the minute repeater 
strike. I should also note that the term "Clockwatch" and 
"Grande Sonnerie" are used in a rather exchangeable way. 
In other words, any watch that strikes on its own can be 
referred to as either a clockwatch or a grande sonnerie 
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watch. This does not however mean that all 
"Clockwatches" are Grande and Petite or Minute Repeti
tion. Various combinations of sonnerie and repeater have 
been produced over the years with the highest grade being 
"Grande and Petite Sonnerie Minute Repeater." 

After spending a summer working in Mr. Dufour's 
shop, I can say that my appreciation for his work has only 
been heightened. Figures A and B show the under dial and 
movement sides of his watch respectively. The knowledge 
and mastery required to execute this type of project is hard 
to imagine. 

It would be foolish to pretend that the brief technical 
description which I am about to attempt is the definitive 
word on this subject. There may very well be only one 
person alive who truly understands these watches and even 
Mr. Dufour admits that he learns something new every day. 

Figure C shows how the various different strike modes 
are selected on Philippe Dufour's wrist-size clockwatch. 
Switch (A) turns the sonnerie (automatic) strike off and 
on. Switch (B) changes the sonnerie strike between grande 
or petite (full strike or quarters only). Button (C), located 
in the center of the winding crown, activates the minute 
repeater strike and is unaffected by the position of either 
switch (A) or (B). 

Figure 1 is a cross-section of the release and driving 
(gathering) mechanism of the clockwatch. This is the 
"heart" of the clockwatch and what separates it from all 
other striking watches. Figure 2 shows these same com-



ponents separated and viewed from the top. In Figures 1 
and 2, the names of the parts are as follows: release ratchet 
(A), driving roller (B), driving ratchet (C), hour ratchet 
(D), hour rack pinion (E), quarter rack pinion (F), quarter 
rack finger (G), and securing pin (H). The function of these 
parts will be explained as we progress further. 

Figure 3 shows the basic release function allowing the 
sonnerie mechanism to strike every quarter of an hour. 
The four-arm nut (b') is secured to the cannon pinion and 
rotates clockwise (cw) once every hour. As these arms are 
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Available again! For years 
Moebius supplied a very suc
cessful oil kit for the watch and 
clockmaker. It included 8 differ
ent oils and greases from their 
quality line. For a limited time, 
and quantity, these kits are 
available again. They con- E· . 
tain the regular oil and · :- -
grease, Syntalube and ---.;..__;:~ 

Synta-visco-lube, escapement oil , two 
clock oils and 05 quartz oil - something for every job 
and function and all in fresh new packages. Purchased 
separately these oils are $126.55. While they last the 
kits are ONLY $59.95. BUY NOW! When the present 
stock is gone, the special is over! 
069357 .......................................... $59.95 kit 

DISPOSABLE DUST OFF 
A 1 O ounce disposable duster that's 100% 
safe and more blast with less weight. It 
includes an extension tube used for more 
precise dusting in those hard - to - reach 
areas. The preferred Dusting System used 
by hobbyists, photographers, computer and 
video operators. Was $8.95 each and $96.65 
per case of 12, Now $7.95 and $90.50! 
068620 .............................. $7.95 ea 

~ 068620C ..................... $90.50 case 
···~· ~· For domestic shipping only . 

.. ; ~~::~~ .... · -~--~-~~~~4"*.;~;;. -
CALIPERS 

Beautifully made caliper permits visibility of collet, and 
provides room for adjustment of inner coil or hairspring. 
For wrist watches. Balance is free to be spun or 
corrected with spring arc - with jeweled pivots. 
066860 .................................................. $50.65 

3223 YANCEYVILLE ST., P.O.BOX 21208 
GREENSBORO, N.C.27420,USA 

PHONE:(910) 621-1936 
FAX:1-800-537-4513 
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rotating they slowly lift finger (b) that is pivoted to the 
main plate. This process also moves the release lever (a) 
in a counterclockwise ( ccw) direction, and the click piv
oted at the opposite end is recoiling over several teeth of 
the release ratchet. When finger (b) drops off from one of 
the arms (each quarter hour), it allows the release lever to 
rapidly move in a cw direction due to the influence of 
spring (a'). During this drop process the click at the end 
of the release lever engages the teeth of the release ratchet, 
driving it in a ccw direction. A small pin protruding from 
the release ratchet and acting on the driving roller click 
disengages the driving ratchet allowing the hour and quar
ter racks to fall onto their respective snails. Since the driv
ing roller is under the influence of the strike barrel main
spring being directly connected to the strike train second 
wheel, it immediately begins rotating in a ccw direction 
upon release and the driving roller click quickly engages 
the teeth of the driving ratchet. This engagement draws 
the hour and quarter racks back away from their snails 
striking the appropriate time in return. Note that the minute 
rack has not been allowed to fall since only the quarter
hour time is struck in passing. The strike-silence lever ( d) 
allows lever ( c) to disengage the click on the release lever 
(a) from the release ratchet effectively silencing the 
sonnerie portion of the watch if requested. 

Figure 4 shows the action of the minute repeat func
tion. When the first lever (a) is acted on by the push but-

ton in the center of the crown, it in turn moves the second 
lever (b) in the direction shown by the arrow. Click ( c) 
pivoted at the end of the second lever engages the teeth of 
the release ratchet, and the same release action that took 
place in the passing (automatic) mode once again allows 
the racks to fall and then be drawn back through the strike 
process. The only difference is that this time the minute 
rack is also allowed to fall and the minutes are struck. If 
you are asking yourself what allowed the minute rack to 
fall this time and not during the automatic sequence, we 
will get to that when we address the function of the isolat
ing levers. 

Figure 5 shows the action of the hour rack and its ac
tion upon the hour hammer. The hour ratchet (a) and hour 
rack pinion (b) are secured together by a screw as shown 
in the drawing. When the driving ratchet is released for 
strike, the force of spring (h) on the hour rack (c) and in 
turn on the hour rack pinion and hour ratchet, forces the 
latter two components to rotate in a cw direction until the 
hour rack beak falls on a step of the hour snail. This al
lows the proper number of teeth of the hour ratchet to pass 
the hour trip (i). When the hour ratchet is drawn back, its 
teeth will act on the hour trip and in turn on the hour ham
mer striking the appropriate hour. Spring (j) and (k) act on 
the hour trip and the hour hammer respectively. Spring 
(g) is the hour wheel jumper, holding it in place until it is 
moved ahead by the quarter snail each hour . 

• 1722 Madison Avenue 
Toledo, Ohio 43624 

Wm. S. McCaw Company 
WHOLESALE JEWELRY 

Since 1913 

Tel 419/243-3720 
Fax 419/243-0321 

GENERIC ROLEX MATERIAL 

PLASTIC CRYSTALS (all popular numbers) $6.00ea 

SAPPHIRE CRYSTALS (c.heck our quality) 

CASE TUBES - SWISS MADE (5.3mm & 6.0mm) 

TUBE GASKETS - SWISS MADE (5.3mm & 6.0mm) 

$15.00/ 1/4dz 

$39.95 & up 

$5.95ea 

$6.00/dz 

CALL TOLL FREE 800-472-0200 or 800-537-0343 
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Figure 6 shows the function of the "Grande and Pe
tite" (full and quarters only) lever. This lever (i) works 
against lever (h), the hour isolating lever. When the 
watch is set for grande (full) strike, the hour is struck 
every quarter hour and the hour isolating lever is held 
out of function as shown in Figure 6. But when the watch 
is set for petite (quarters only) strike, the hour rack must 
be held back during the first, second, and third quarter 
strikes and allowed to operate during the fourth quarter 
strike. This is accomplished by moving lever (i) and 
allowing the hour isolating lever under the influence of 
spring (h') to block the movement of the hour rack by 
intersecting a notch in the hour rack tail (d). A three
arm nut attached to the minute wheel and rotating once 
every three hours acts on the opposite end of the hour 
isolating lever, moving it out of its blocking position at 
the beginning of each new hour. 

Figure 7 shows the action of the quarter rack, quar
ter rack pinion, and both hammer trips associated with 
this rack. When the driving ratchet has been released 
for striking, the quarter rack (a) rotates in a cw direc
tion until it falls on a step of the quarter snail. This al
lows the appropriate number of teeth on the rack to pass 
the hammer trips. The rack is then drawn back by the 
quarter rack pinion (c) striking the quarter-hour se
quence with both hammers. 

Figures 8, 9, and 10 show the minute rack (e) and 
its associated components. The minute rack is released 
and drawn back directly by the quarter rack as with most 
modern minute repeaters. Figure 9 shows the minute 
rack gathering hook (b) attached to the quarter rack. 
After the quarter rack has finished striking but while it 
is still being drawn back this hook is allowed to fall 
into the path of one of the eight teeth on the perimeter 
of the minute rack, also drawing it back and striking 
the minutes. Figure 10 shows two components associ
ated with the minute rack action that are not found on a 
normal minute repeater. The minute isolating lever (1) 
prevents the minute rack from falling to the minute snail 
and striking the minutes except when the minute re
peater mechanism is activated. When the minute re
peater is activated, this isolating lever is moved out of 
the way by pin (m) that is attached to the second main 
operating lever of the minute repeat system (see Figure 
4). The stopping lever (k) has a pin through it at each 
end. When the minute rack has been drawn back all the 
way, a finger on the end of the minute rack acts on one 
of these pins rotating the stopping lever slightly ccw. A 
pin at the other end of the stopping lever extends through 
the plate and arrests the movement of the striking es
capement bringing the strike sequence to an end. When 
the minutes are not required to be struck as when the 
sonnerie is activated, the minute rack is allowed to fall 
a short distance before it is blocked by the minute iso
lating lever. This is just enough to allow the stopping 



lever pin to disengage the strike train escapement and 
allow striking. 

Figure 11 shows the action of the minute surprise 
piece and its flirt. You may want to study Figure 12 and 
its associated text to gain a better understanding of this 
system and its purpose. The action of the minute sur
prise piece (see (b), Figure 12) and the minute flirt (m) 
is responsible for making the precise change from the 
end of a quarter to the beginning of the next quarter. 
You may notice in Figure 12 that the first minute step 
of the minute snail (a) is rather short. This is necessary 
to allow clearance for the tail of the minute rack to reach 
down and contact the fourteenth step of the minute snail. 
The short radius at the end of each surprise-piece arm 
will compensate for these short minute steps of the snail 
by moving out and intersecting the path of the minute 
rack tail at the beginning of each new quarter. As shown 
in Figure 11, the flirt under the influence of spring (m') 
will intersect the path of the surprise piece and hold it 
back from the path of the minute rack tail allowing the 
fourteenth minute to be struck. As the minute snail is 
slowly rotating cw, the heel of the flirt will eventually 
contact the trailing edge of the surprise piece and move 
it out from its normal (hiding) position allowing it to 
intersect the path of the minute rack tail at the begin
ning of the new quarter. Since the surprise piece and 
the quarter snail are secured together and allowed a 
slight amount of free rotation, the quarter snail also 
moves ahead just enough for its next step to intersect 
the path of the quarter rack tail. 

Figure 12 shows the components of the minute and 
quarter snail assembly. The minute snail (a) is secured 
directly to the cannon pinion. The surprise piece (b) 
and quarter snail (c) are secured together and allowed a 
slight amount of free rotation under the minute snail. 
This free rotation (approximately 12-15 degrees) is lim
ited by a pin on the underside of the minute snail and a 
hole through the surprise piece and quarter snail. Since 
the surprise piece and quarter snail are freely fit onto 
the lower portion of the cannon pinion, the four-arm 
nut (d) is necessary to hold them in place. A small seg
ment or "pin" protruding from the bottom of the quar
ter snail intersects the path of a twelve-tooth star wheel 
connected to the hour snail. This interaction of the quar
ter snail "pin" and hour star wheel moves the hour snail 
ahead one step (one hour) every revolution of the quar
ter snail. Figure 12 also shows top, bottom, and a sec
tional view of this assembly. 

Figure 13 shows some of the operating and isolat
ing levers associated with the minute repeater function. 
Obviously when the minute repeater is activated, it must 
be able to override any of the strike functions that may 
be turned off (blocked) by the sonnerie section of the 
watch. If the watch is set for petite (quarters only) strike 
and the minute repeater is activated, lever (h) (partially 
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cut away to show lever (k) in the drawing) moves in the 
direction of the arrow and moves the hour isolating le
ver (i) out of the path of the hour rack allowing the 
hours to be struck. When the hands are being set, the 
setting lever (j) pushes the setting lever spring (k) to
wards the center of the watch (see arrow). The pin (o) 
through the end of the setting lever spring pushes on 
one end of the second silencing lever (1) which in turn 
acts on the first silencing lever (m) disengaging the 
sonnerie and repeater mechanisms from the release 
ratchet. This prevents the watch from striking while the 
hands are being set which would cause damage to the 
racks. Since so many things must take place very rap
idly when the minute repeater is activated, the strike 
train is held back from operation until the push button 
has been released. This allows all of the racks to fall 
completely and the isolating levers to be moved out of 
the way before the striking sequence begins, greatly 
reducing the chance of a missed strike as with many 
older watches of this type. Stopping lever ( c) and spring 
( c") working with lever (b) are responsible for this brak
ing action. 

Figures 14 and 15 show the winding ratchets for 
both the time train and strike train. As with most 
clockwatches, there are two mainspring barrels. Since 
this watch has a power reserve good for twenty-four 
hours of striking in the grande strike mode, it requires 
a larger barrel and longer main spring than the time train 
which has a power reserve of thirty-six hours. Winding 
these two power sources is accomplished by rotating 
the crown in opposite directions. In Figure 16, when 
the crown wheel is rotated in a cw direction it winds 
the time train and ccw direction winds the strike train. 
This complicated type of winding mechanism requires 
two levels of clicks and ratchets as can be seen in the 
illustrations. '@ 
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Continued from page 27. 

museum. Every time we visit there, we see something 
never noticed before-there is much to see. 

From Switzerland, we tour more of the beautiful Swiss 
countryside onto Italy's great Milan. Their Science 
Museum's large horological section is extremely interest
ing and its knowledgeable curator is a friendly guide. 
Milan is so noted for so many ofltaly's cultural activities, 
and of course La Scala, which is one of the world's his
toric Opera Houses. A tour behind its scenes is an eye
opening experience. 

From Milan to Venice where so much history was 
made, and afterwards through the storied Brenner Pass to 
Salzburg, the birthplace of Mozart (Did you know he wrote 
music especially for musical clocks?), and the real soul of 
old Austria. From there to imperial Vienna with Strauss's 
music, the Danube River, gardens, palaces, and its well 
known horological museum. We will schedule a visit to 
the official pawnshop where some years ago I bought some 
nice items. 

As in the past, there will be meetings with our French, 
Swiss, Italian, and Austrian counterparts. Read the bro
chure for the enticing details. Try to come along, the com
pany and fellowship are always an unexpected treat. '@ 
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PROJECT EXTEND 
AWi's continuing Education Program offers one-week and two-week classes in various 
phases of watch & clock repair techniques. Work alongside recognized leaders in the 
field of horology. See how they handle the everyday situations we all encounter. 

DATE CLASS INSTRUCTOR FEE 

JANUARY 1996 
26-28 Repair of the Ship's Chronometer Dewey Clark $150.00 
29-Feb. 2 Beginning Horology James Lubic $250.00 

FEBRUARY 1996 
5-9 American Pocket Watches Alice Carpenter $250.00 
12-16 Introduction to Watch Repair James Lubic $250.00 

MARCH 1996 
4-8 Clock Case Repair Jim Williams $250.00 
11-15 Introduction to Clock Repair Jim Lachapelle $250.00 
18-22 Mechanical Chronographs Bernhard Stoeber $250.00 

APRIL 1996 
8-20 12-Day Lathe Course Roy Hovey $780.00 
29-May 3 Basic Electronics & Meter Reading Gerald Jaeger $250.00 

MAY 1996 
20-24 Hairspring Vibrating & Timing Adjustments James Lubic $250.00 

JUNE 1996 
3-7 Basic Jewelry & Watch Case Repair Marshall Richmond $250.00 
10-14 Accutron Repair Henry Frystak $262.00 
23-27 Advanced Quartz Watch Repair Robert Bishop $250.00 

All Project Extend classes are held in AWi's new training rooms in Harrison, Ohio. 
Call or write for information and details for the classes that interest you! 

American Watchmakers-Clockmakers Institute 
701 Enterprise Drive • Harrison, OH 45030 
Phone (513) 367-9800 • Fax (513) 367-1414 
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We have several new 
and exc1trng classes 
planned for the new year. 
To start with, Mr. Remy 
Waelchli, Director of the 
ETA Training Center in 
Grenchen, Switzerland, 
will be conducting classes 
here in the United States. 
Mr. Waelchli will present 
two classes on the ETA 
252.411 Perpetual Calen
dar. The first one will take 
place in Austin, Texas on 
March 23, 1996, and the 
second one will be in San 
Diego, California on 
March 24, 1996. Mr. 
Waelchli will also travel to 
Harrison, Ohio to present a 
course April 1-2, 1996. 
This course will cover 
ETA's newest products. 
The new ETA 251.265 
quartz chronograph with 
alarm and ETA 252.511/ 
611 perpetual calendar 
with thermo compensation 
will be the main focus. 
Contact A WI Central for 
registration requirements 
and course information. 

Project Extend for 
February 

There are openings in 
Alice Carpenter's "Ameri
can Pocket Watches" and 
Jim Lubic's "Introduction 
to Watch Repair" next 
month at Project Extend. 
Both of these courses are 
packed full of information 
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UPDATE 
By James W. Lubic 

for the beginner as well as 
intermediate watchmaker. 
The "Machine Shop Prac
tices" taught by Ron 
Decorte is being post
poned until further notice 
as Ron will be in Switzer
land the better part of this 
year. 

Project Extend for March 
"Introduction to Clock 

Repair" is taught by Jim 
LaChapelle. Mr. LaChapelle 
will instruct his class on 
how to properly set up an 
American-style hour/half
hour strike movement. Pivot 
preparation, repivoting, and 
bushing are all covered in 
this class. 

"Mechanical Chrono
graphs" will be taught by 
Bernhard Stoeber. This is a 
new class for 1996. If you 
have been struggling with 
chronographs or even if 
you would like to see how 
an expert repairs them, this 
class will give you the con
fidence necessary to make 
money repairing them. No 
beginners please! 

"Clock Case Repair" is 
taught by Jim Williams. 
The following is Mr. Will
iams' explanation of this 
course. 

Clock Case Repair 
Restoration 

This course is designed 
to give the student basic 

fundamentals in case repair 
and restoration. 

Objectives 
1. To serve the needs of 

all clockmakers and 
woodsmiths holding 
memberships with the 
American Watchmakers
Clockmakers Institute. 

2.To support members 
needing the "hands on" 
skills required in com
plete case restoration to, 
perhaps, museum quality. 

3. To provide instruction to 
all members seeking to 
develop their skills in 
case restoration, touch
up techniques, veneer
ing, inlaying, refinishing, 
glazing, making and re
building case parts and 
patterns to their original 
luster, or to make the 
case look antique after 
completely refinishing. 

4.0nce the member has 
progressed with his skills 
and has the desire to be
come a master craftsman, 
this course is a must. 

Teaching Concept 
Since the first group of 

students in 1991, consider
able successful changes 
have been made in the 
teaching concept used in 
the current clock case re
pair/restoration program. 
This concept is designed to: 
• Provide a learning expe-

rience that instills confi
dence in the student by 
the use of a progressive 
building block concept. 
As the course progresses, 
each student will con
tinue to work with prac
tice pieces provided and 
his/her own clock, devel
oping skill and confidence 
as he/she progresses. 

• The pace of the course is 
set by the instructor, but 
the student determines 
how much he/she can ac
complish each day. Stu
dents are encouraged to 
learn the fundamental 
teaching points set forth 
by lecture, video, and 
demonstrations. Equip
ment and materials are 
provided by the instruc
tor. Students are encour
aged to take unfinished 
work home rather than 
try to hurry. 

• Each phase of the build
ing block instruction is 
designed to add a new 
skill and provide contin
ued reinforcement of 
those already mastered. 

• A considerable effort is 
made to provide students 
with opportunities to ex
amine and use several 
types of touch-up tech
niques: French polishing 
agents, corner mending 
techniques, dial touch
up, bezel finishing. Stu
dents can gain full under-



standing of the capabili
ties and limitations of the 
equipment and materials 
used in class before in
vesting their own money. 

• Every effort has been 
made to provide the stu
dent with something 
worthwhile at the end of 
each block of instruction. 
The instruction manuals 
and some of the practice 
pieces the students make 
during this course are 
theirs to keep. 

Minimal Student Equip
ment Needed 
• The student will be ex
pected to bring any hand 
tools they have for work
ing with wooden clock 
cases, a number of clean 
rags, rubber surgeon's type 
gloves (three or four pairs). 
• Most of the tools and 
materials for the major stu
dent projects have been 
provided by A WI and the 
instructor. 
• The instructor invites the 
student to bring a case in 
need of restoration or repair 
to work on during the 
course. 

This course is designed 
to give the participants 
practical experience in the 
repair and restoration of 
various kinds of clock 
cases and their parts. Stu
dents will be introduced to 
a variety of products and 
procedures used to accom
plish a professional repair 
or restoration job. 

If you would like 
more information on the 
above courses, please con
tact A WI Central. 

Bench Courses 
We are presently put

ting together the new 
schedule for bench courses. 

If you have been waiting 
for a particular course to 
come to your area, now is 
the time to let us know. 
Please send all requests in 
writing by mail or fax. Re
member, before we can 
schedule a bench course in 
your area, someone has to 
tell us you want it. The fol
lowing letter is a direct re
sult of a member commu
nicating his wishes in writ
ing to A WI Central. 

Dear Mr. Lubic, 
I attended the Atmos 

Repair Class taught by 
Gerald Jeageron October28 
and 29 in St. Louis. I wanted 
to tell you how much I en
joyed the class and Gerry's 
teaching, as well as how 
much I learned. 

I've had sitting in my 
shop for two years, an Atmos 
that belongs to my sister-in
law. It's sat there that long 
because I've been afraid to 
work on it, as the parts are 
so expensive. I was also con
cerned because I couldn't 
find any decent information 
on repairing them. I've had 
other opportunities to take in 
Atmos clocks but I've turned 
them down because of my 
fear of them. After the week
end class, I came home, took 
the clock apart, diagnosed its 
problem, and have it repaired 
and running right now. My 
sister-in-law is happy, my 
wife is happy, and I'll pay for 
the class with the money I 
charged for the clock. Now 
I'll also be able to take in 
other Atmos clocks with 
confidence. 

Again, thanks for re
sponding to our request and 
having the class in St. 
Louis. 

Gene Bertram 

Photo I. The first Phase N Lathe Course (Wheel and Pin
ion Cutting) took place October 30 - November 4 at A WI 
Central. The participants were as follows from L to R: In
structor Roy Hovey, Dave Claggett, Don Ross, Norm Kocher; 
Dewey Clark, Sam Hodge, Jerome Freitag, Mitch Velkas, 
Harry Blair, and Steven Speech. Not pictured: Leonard 
Goldfarb. 

Photo 2. Dewey Clark makes a watch pinion during Phase 
IV of the lathe program at Harrison, Ohio. 

Photo 3. Don Ross works on a clock pinion 
using a Derbyshire Micro Mill during Phase 
IV of the lathe program at Harrison, Ohio. 
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Making Waves: L&R 
Annouces Breakthrough 
SweepZone Technology For 
Manufacturing Jewelers 

L&R Manufacturing 
Company is proud to an
nounce SweepZone Tech
nology, a powerful new 
force in ultrasonic clean
ing. Inside each new L&R 
Ultrasonic Cleaning Sys
tem with SweepZone Tech
nology is L&R's Smart 
Circuit with Pulse Width 
Modulation (PWM), a cus
tom-engineered electronic 
circuit that senses the 
cleaning load, solution 
level and voltage fluctua
tions-and automatically 
adjusts to create consistent 
cleaning power. Whatever 
the volume of items put in 
a SweepZone system, the 
Smart Circuit will always 
adjust power to the opti
mum level for complete 
cleaning. 

SweepZone Technol
ogy features a difference 
you can see and hear. The 
surging waves you see 
reaching all corners of the 
tank highlight SweepZone 
uniform cleaning power 
without hot spots or weak 
areas. Also, the new sound 
of "Sweep" is created by 
introducing a cleaning 
wave of ~2kHz energy that 
sweeps back and forth 
through the tank. 

L&R's SweepZone Ul-
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trasonic Cleaning Systems 
are manufactured to the 
same high-quality stan
dards ofL&R's other mod
els. All come with the same 
exclusive double-warranty 
that begins by covering 
each unit for defects in 
materials and workman
ship for 2 112 years, yet 
goes a step beyond by cov
ering the housing for 5 
years, and the tank and 
transducers for 10 years. 

For more information 
on the new SweepZone 
Technology or other Ultra
sonic Cleaning Systems 
and Solutions, contact 
L&R Manufacturing Com
pany, 577 Elm Street, 
Kearny, NJ, 07032-3604. 
Phone: (201) 991-5330. 

Accurately Color-Grade 
Diamonds In Less Than 
15 Seconds 

The Paul H. Gesswein 
Company announces the 
Diamond Colorimeter 
which will electronically 
color-grade all cuts and 
shapes of diamonds from 

0.25 to 10 carats. The colo
rimeter is an effective 
complement to an experi
enced grader's judgment 
for buying diamonds. This 
revolutionary machine uses 
a fiber optic light and color 
filters to find the tint and 
grade of color in loose 
stones. It can easily distin
guish between the yellow 
and brown tints. The ma
chine covers the range 
from D through fancy in
tense. The Diamond Colo
rimeter is completely por
table, simple to operate and 
easy to set up. Grade rough 
or cut diamonds. Use GIA, 
CGL, IGI or HRD grading 
scales, all of which are in
cluded. It can even print 
grading reports using an 
optional printer, allowing 
you to create accurate in
ventory records. It can also 
print grading labels to ap
ply to parcel paper. For 
more information contact 
RoseMary Massage at: 
1(800) 544-2043, ext. 241. 

Neil E. Kearney Appointed 
By Force Industries 

Force Industries has 
appointed Neil E. Kearney 

as national sales manager. 
Kearney will oversee the 
worldwide marketing ef
forts of this 85-year-old 
producer of specialty 
chemicals. Prior to this he 
held various sales and mar
keting management posi
tions with Owens-Corning. 

A graduate of Arch
bishop Carroll, Radnor, 
Pennsy 1 v ani a, Kearney 
also holds a Bachelor of 
Science degree from West 
Chester University. 

Force Industries is promi
nent in soldering, brazing, and 
welding flux technology. The 
company has pioneered many 
products now in common use 
throughout metalworking and 
other industries. These prod
ucts include special liquids, 
pastes, and solids used for join
ing metals. The company also 
produces exotic lubricants as 
well as other proprietary com
pounds at its production plants 
in suburban Philadelphia and 
Hollister, California. 



Zodiac Watch Company 
Introduces The Marine 
Life Collection 

Zodiac, recently named 
the official watch of the 
Fraternal Order of UDT/ 
Seals for the second con
secutive year, introduces its 
latest series of sophisti
cated sports watches, the 
Marine Life collection. The 
collection features a strik
ing new bracelet style and 
is available in stainless 
steel, two-tone, and chro
nograph models. 

Rugged enough to 
scale mountaintops, yet el
egant enough to wear out 
for a night on the town, the 
stainless steel style comes 
with a blue, black, or white 
dial and features applied 
markers and a calendar at 
the three o'clock position. 

Both men's and 
women's Marine Life 
styles are water-resistant to 
200 meters, are quartz
powered (except for the 
stainless steel with the 
black dial which is auto
matic), and feature a pat
ented system of shock-re
sistant cases, unidirectional 
rotating bezel (except for 
the two-tone with white 
dial and Roman numerals), 
a locking screw-down 
crown, an evacuation sys
tem to remove unwanted 
particles, and Zodiac's ex
clusive three-year Buckle
To-Buckle™ warranty. 

As with all Zodiac 
styles, Marine Life sports 
watches are carved from a 
block of the finest surgical
grade stainless steel, fea
ture a scratch-resistant sap
phire crystal and a built-in 
extender and safety device 
that prevents the clasp from 
opening unexpectedly. 
Hour positions as well as 

the minute, second, and 
hour hands are illuminated 
for easy reading in dim 
light or in a harsh or under
water environment. 

The Marine Life col
lection retails for $725 to 
$1,250 and is available at 
fine jewelry and depart
ment stores throughout the 
country. For more informa
tion contact: The Zodiac 
Watch Company, 145 Hu
guenot Street, New Roch
elle, NY 10802. Phone: 
(914) 576-1000. Fax: (914) 
632-0434. 

New Swiss Army® Brand 
Lancer Watches Built 
For Land, Sea, And Air 

You don't have to be a 
pilot, a rugged outdoors
man, or a deep sea diver 
to appreciate the construc
tion and design of the new 
Swiss Army® Brand 
Lancer Watches. Built to 
fight the elements, the 
Lancer models feature ro
tating bezels which are en
gineered to measure 
elapsed time. 

Offered in two styles, 
the Lancer 100 and Lancer 
200 are accurate under wa
ter, on the ground, or in the 
air. 

The Lancer 200 is dig
nified in appearance, yet 
can perform in very deep 
waters. Designed with air-

tight screw back and 
screw-down crown, it's 
water resistant to 660 feet. 
This handsome timepiece 
features a slate-colored 
face, an all-steel bezel and 
matching stainless steel 
bracelet. 

Or, count on the color
ful Lancer 100. Choose 
from red, green, blue, or 
black faces with matching 
bezels. Water resistant to 
330 feet, this is a timepiece 
on which you can rely. 

Both watches feature 
precision accurate Swiss 
quartz movements and 
stainless steel bracelets, 
analog numerals, luminous 
hands and markers, mili
tary time, sweep second 
hands, date calendar win
dows, and scratch-resis-

tant, hardened mineral 
crystals. 

The new Lancer 100 
and 200, which are avail
able in large and mid-sizes, 
are offered at suggested re
tail prices of $295 and 
$325, respectively. For 
trade inquiries, call the 
company's toll-free num
ber: 1 (800) 243-4032, or in 
Connecticut, call: 1 (203) 
929-6391. ~ 

HENRY FRIED'S 
22ND HOROLOGICAL TOUR 

TO SCANDINAVIA 
AND THE NETHERLANDS 

May 29-June 14, 1995 

Members of AWi, NAWCC 
and AHS invited 

For details and a tour brochure contact: 
Advantage Tours International, Inc. 

1230 East Lakeside Drive 
Highland Lakes, NJ 07422 

800-262-4284 
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Make Your Voice 
Heard 

Here in New En
gland we have a wonder
ful tradition of self-gov
ermnent in many of our 
towns called the open 
town meeting. These an
nual meetings are held 
near the end of the win
ter. All voters in the 
town are eligible to go to 
the meeting, publicly 
speak about any issue 
brought before the meet
ing, and finally vote on 
each and every issue at 
the meeting. It is very 
encouraging to see 70% 
or more of the voters in 
a small town attend a 
town meeting and vote 
on the issues facing the 
town. It is also very dis
couraging to hear of a 
town meeting attended 
by 275 people when 
8,000 voters are regis
tered in that town. 

There is no way to 
cite statistical evidence, 
but it is generally be
lieved that the voters 
who complain the most 
about the outcome of a 
town meeting, probably 
did not attend and ex
press themselves about 
the issues that concern 
them. They left the de
cisions to others and 
then complained about 
the result. 
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CHAPTER 

COLUMN 
By Jack Kurdzionak 

As a member of 
A WI, you probably 
don't find as much to 
complain about in your 
organization as the aver
age New England tax
payer will find in his 
hometown. That doesn't 
mean you should not 
complain when it is jus
tified. You have every 
right to complain to your 
officers and directors 
and you also have a right 
to influence this organi
zation. There are several 
ways your voice can be 
heard. 

You can write to the 
editor and have a letter 
to the editor published 
with the hope that many 
will read your letter and 
agree with you. This is 
probably good for your 
spirit but won't change 
very much. You can con
tact an officer or direc
tor to share your point of 
view with him or her. 
Maybe he or she will 
agree or maybe the per
son will disagree. Unfor
tunately, if you are the 
only one making the 
call, your point of view 
will be given the consid
eration of one person's 
opinion about a matter. 
You might say to your
self, "Nothing can be 
done about this situa
tion. A WI is just like any 

other group. It is con
trolled by the favored 
few and I don't stand a 
chance." That is the end 
of that and you are now 
in the position of the 
New England voter who 
skips his town meeting 
and says that he can't 
make a difference any
way. 

I will strongly dis
agree with the above 
viewpoint and say to you 
that you can make a dif
ference, but it is not 
easy. It requires hard 
work and dedication to 
make a change in any or
ganization whether it be 
fraternal, professional, 
or governmental. These 
organizations were built 
up over a long period of 
time by men and women 
who were dedicated to 
the task of creating a 
better organization or 
town government. 
Change does come 
slowly, but it will come 
if you make the effort. 
Let's be a bit more spe
cific about what you can 
do to help your affiliate 
chapter and A WI. 

First, at your local 
level, attend your meet
ings, and I mean all of 
them. If you go to only 
those that interest you 
personally, you are not 
supporting your group. 

Many other members at
tend meetings you may 
be personally interested 
in, even though they are 
not. Pay your dues on 
time. Money greases ev
ery organization's ef
forts. Run for office in 
your affiliate chapter. 
Don't wait for the other 
person to lead the way; 
you can be the leader. 
Write articles for your 
chapter's newsletter. 
Don't keep all the infor
mation you have to 
yourself. Become part of 
the ongoing membership 
drive in your chapter. 
Don't wait for the likes 
of Abraham Breguet to 
call you and ask for a 
membership application. 
Go out and invite poten
tial "Breguets" into your 
chapter. Finally, at the 
local level, help your 
officers and directors by 
locating speakers or pre
senting programs for the 
meetings. If your chap
ter is like most others, 
all of the above efforts 
will be more than wel
comed. You might even 
find yourself elected 
president of the chapter 
next year. Because you 
are now active in the 
chapter, the directors of 
your chapter will prob
ably ask you to attend 
AWi's annual meeting of 



the delegates in June as 
their representative. 

Second, at the na
tional level you have the 
meeting to attend where 
your voice will be heard 
by other delegates from 
affiliate chapters as well 
as by the directors and 
officers of A WI. As a 
delegate you have the 
right to introduce pro
posals, if approved by 
the majority of the del
egates, to the directors 
of A WI for their consid
eration. A number of 
changes in AWi's func
tioning have been made 
by delegate proposals 
over the years. The 
meeting of the delegates 
gives you an opportunity 
to have your voice heard 
and your ideas tested by 
your peers in A WI. I can 
assure you that your 
voice at a delegate's 
meeting will be more 
persuasive to the mem
bership than a letter to 
the editor. It also takes 
a lot more effort on your 
part to be a delegate than 
it does to compose and 
mail a letter. Remember 
that favorable results re
quire a lot of effort. 
When you are a del
egate, you also will have 

the opportunity to serve 
on committees of the 
delegates and maybe 
even serve as an officer. 
Someone has to do it. 
Why not you? You will 
also be offered the op
portunity to serve on 
AWi's committees for 
the coming year. This is 
another place to express 
your views on matters 
that concern you. 

Finally, you can run 
for director in the annual 
election held each 
spring. As a director, 
you actually have a 
voice in the operation of 
A WI. Every director of 
A WI was voted in by the 
membership. No person 
was a preordained choice 
of someone above. Each 
one has worked very 
hard in his own way to 
help the organization, 
and you can too. Your 
voice can be heard just 
as it can be at the New 
England town meeting. 
You just have to attend 
the meeting and express 
yourself and work hard 
for the things you be
lieve should be done or 
changed. It can be done 
here at AWi if you just 
do it. ~ 

YOU HAVE TRIED THEM ALL ... NOW TRY 

PLYMOUTH 
WE ARE A FULL SERVICE MATERIAL SUPPLIER. 

WE SPECIALIZE IN ROLEX PARTS, 
MATERIALS FOR QUARTZ WATCHES 
AND HARD-TO-FIND MATERIALS FOR 

AMERICAN BRACELET & POCKET WATCHES, 
CLOCK MATERIALS, & TOOLS. 

SEND FOR A FREE SET OF CIRCULARS . 
•••••••••••••••••••••••••••• 

PLYMOUTH WATCH MATERIAL CO., INC. 
87 Nassau St., Room 909 

New York, NY 10038 Telephone (212) 267-4441 

r-----aoLD-----~ 

WATCH MATERIAL 
FOR GREAT SERVICE ON ALL 

CROWNS, SAPPHIRE & PLASTIC 
CRYSTALS, TUBES, GASKETS, 

MOVEMENT PARTS, ETC. 
"WE ONLY SELL GENUINE ROLEX PARTS" 

CALL: S&G INDUSTRIES 
TOU FRIE: 1-800-942-0047 

FAX: 1-800-423-4256 
"WE STOCK WHAT WE SELL" 

WE GIVE QUICK AND EFFICIENT 
SERVICE 24 HOURS A DAY! 

7 DAYS A WEEK! 

\.. _ - - ~8! ~~~5!8L4f!~ - - _ _; 

NAWCC §chool of JH[o1rology 

Offerll.1lllg cfa.sses ilrl 1t1radll.doJ11al 

w.cnitch & dock rnakll.llllg 

James 0. Michaels, Director 
Watch & Clock Repair Instructor 

John A. Nagle, Assistant Director 
Clock Repair Instructor 

Call or write for the 1996 Schedule: 
514 Poplar Street, Columbia PA 17512 

717.684.8261 
FAX 717.684.0878 

The NA wee School of Horology is a private licensed school under the 
Pennsylvania Department of Education -

Division of Private Licensed Schools. 
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ARIZONA 
The Clarion Hotel at the Tuc
sonAirport was the site for the 
fourth annual educational con
ference sponsored by the Ari
zona Watchmakers, Clock
makers & Jewelers Guild. 

This year's program, 
which was held September 
15-17, included a three-day 
Mechanical Watch Repair 
course taught by Jim Lubic, 
A WI Technical & Education 
Director. 

The Saturday evening 
banquet featured A WI Presi
dent, Joseph L. Cerullo as 
the keynote speaker. 

MINNESOTA 
The October meeting of the 
Minnesota Clockmakers 
Guild was held at the Yan
kee Square Inn in Eagan, 
MN. This was the guild's 
annual horological sympo
sium which included three 
out-of-town speakers: Mark 
Butterworth, Roy Hovey, 
and John Nagle. 

The November meeting 
was held at St. Paul Techni
cal College, St. Paul, MN. 
The program for the evening 
was an introduction to the air 
brush. A video, Air Brush
ing, by the Badger Air Brush 
Co. began the program. 
Jerome Encoli, air brush in
structor at St. Paul Techni
cal College, demonstrated 
air brush techniques. A dis
cussion on the uses of the air 
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ASSOCIATION 

NEWS 

brush in clock repair was 
followed by a question and 
answer period. 

A WI Bench Courses 
scheduled in the Minneapo
lis area for 1996 are: March 
23-24 - Repair of the Atmos 
Clock with Gerald Jaeger as 
instructor, and June 14-17 -
Micro Lathe Operations 
with Roy Hovey as instruc
tor. For registration informa
tion, contact A WI Central at 
(513) 367-9800. 

MISSOURI 
The Metro-St. Louis Watch
makers Association met at 
the Prairie Commons 
Branch Library on October 
5. After the usual updates 
and business, the member
ship was treated to an expo
sition by Dave Warner on the 
tower clock he has restored. 
Dave brought the clock with 
him and answered questions, 
giving a lot of advice con
cerning the tower clock that 
the association is going to 
restore for the Nashville, Il
linois court house. 

The Metro-St. Louis 
Watchmakers Association 
invites AWI members to at
tend their monthly meetings, 
always held the first Thurs
day of the month. For more 
information contact Gene 
Bertram at (314) 822-2150. 

NEW JERSEY 
The Watchmakers Associa-

tionofNew Jersey held their 
November 14 meeting at the 
VFW Hall in Cranford, NJ. 
Guest speaker for the meet
ing was Tom Park of the 
Wittnauer Watch Co. Mr. 
Park is the Chief Product 
Engineer for Wittnauer. He 
is responsible for prototype 
development, quality con-

trol, and technical assistance 
for the company. He dis
cussed all the new Wittnauer 
products, including the 
twenty-year battery life 
watch. He gave bench tips, 
service procedures, and in
formation on ordering re
placement parts. ~ 



Horological TiIDes Technical Index 
Volume 19 - Year 1995 
HOW TO READ THE INDEX: The first number refers to the issue and the second number indicates the 
page. For example, the entry 1-37 refers to a subject which can be found in the January (1st) issue on 
page 37. 

A 
Accutron, life after mercury, 4-41 
advertising, 3-14 
"Affiliate Chapter Column" 

affiliate chapter annual meeting, 
9-24, 10-35 

building a chapter, 11-43 
chapter bylaws, 4-51 
keep talking, 2-27 
planning for meeting, 3-31 
purpose of, 5-36 
taking care of customers, 6-40 
we are not going away, 12-11 

Angelus clock, 10-18 
"Apprentice Clockmaker" 

clock movement maintenance, 
1-28, 3-26 
lubricating a clock movement, 5-38 

"As a Clockmaker Turns" 
adapting a tool slide rest to the 

watchmakers lathe, 9-10, 10-8, 
11-8, 12-8 

developing techniques for use 
with the steady rest, 2-16 

lathe steady rest & repairing 
broken escape wheel pivot, 4-8 

repivoting a tough one, 8-10 
simplified repair to worn pivot 

holes, 6-15 
"Ask Huck" 

beat scale, 6-14 
clockmakers & watchmakers lathe, 

5-8 
clockmaker's staking set, 1-10 
correct time, 10-6 
cutting sheet brass & steel, 2-10 
drill bits & broaches, 9-8 
eye loupes & visual aids, 4-6 
grooved weight cord drums, 6-14 
mainspring winders, 2-10 
making clock parts, 12-6 
motive force for tower clocks, 10-6 
movement holders & test stands, 3-8 
names of clock parts, 8-8 
oil, oilstones & abrasive papers, 12-6 
pendulum adjustments, 11-6 
pivot polishing tools, 9-8 

problems with a freestanding clock, 
11-6 

repairing the Atmos clock, 7-9 
sawing, 3-8 
technical literature for young 

clockmakers, 5-8 
trade associations, 4-6 
weight pulleys, 7-9 
what are pin vises for?, 1-10 
working efficiency & productivity, 

8-8 
"Association News" 

1-48, 2-22, 3-30, 4-50, 5-34, 6-41, 
7-46, 8-42, 10-37 

Atmos clock repair, 7-9 
"AWi's Building Update", 1-47, 2-48, 

3-56, 4-36 
AWI 

B 

candidates for board of directors 
(1995), 4-26 

headquarters dedication, 9-45 
staff assignments, 9-39 

balance screws, making, 6-8 
balance wheels, bimetallic, 5-22 
band 

attachment, 2-28 
fitting, 3-10 

barrel, hanging, 10-22, 11-12 
battery, mercury, 4-41 
beat scale, 6-14 
bezel, crystal, 5-44 
"Bonniksen's Karrusel Watches", 2-30, 

3-36, 4-34 
assembling center seconds, 8-32 
center seconds with 34-minute 

rotation, 7-16 
dismantling, 5-30 
performance, 9-22 
reassembly,6-34 

"Book Review" 
Early Lancashire Horological Tools 

& Their Makers by T. Crom, 1-22 

French 18th Century Clocks & 
Barometers in the Wallace Collection 
by P. Hughes, 7-45 

Longcase Clocks & Standing 
Regulators: Part ] - Machine 
Made Clocks by T. Du Ly, 8-37 

Painted Dial Clocks by B. Loomes, 
10-27 

The Top 300 Trade Secrets of a 
Master Clockmaker by J.M. 
Huckabee, 9-25 

Watches, Complete Price Guide, No. 
15 by C. Shugart & R. Gilbert, 9-25 

brass (sheet), cutting, 2-10 
broaches, 9-8 
buckles, fold-over, 1-24 
Bulle electric clock, 6-4 
"Bulletin Board" 

c 

1-44, 3-42, 4-46, 5-12, 6-38, 7-19, 
8-25, 10-48, 11-58, 12-42 

case 
back, 5-44, 6-23 
finishes, 12-24 
fitting, 4-12 
gold-filled, 11-16 
hunting, hinges, 12-12 
material, 11-38 
refinishing, 11-24 

clock 
Angelus, 10-18 
animated, 9-6 
Atmos repair, 7-9 
Bulle electric clock, 6-4 
cuckoo, double, 8-34 
freestanding, problems, 11-6 
Hawley Time Register, 2-4 
IBM, 1-4 
lubricating movements, 5-38 
movement maintenance, 1-28, 3-26 
nomenclature, 11-20 
organ, 11-28 
Osborne & Wilson tall case, 2-4 
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parts, making, 12-6 
repair safety, 10-28 
Seth Thomas Grande Sonnerie, 12-28 
staking tool, 3-22, 4-20 
tall case, 5-6 
tower, power source, 10-6 
Waterbury Westminster chime 

bracket, 2-38 
World Clock of America, 3-4 

cuckoo clock, double, 8-34 

D 
direct mail, 6-18 
drill bits, 9-8 
drums, grooved cord, 6-14 

E 
"Education Update" 

4-48, 5-43, 6-6, 9-44, 10-46, 12-36 
Elgin National Watch Co., 7-38 
escape wheel pivot repair, 4-8 
ETA refresher courses, 12-38 
ETA cal. 2892-2, 2-36 

F 
filing, 3-18, 12-16 
fusee lever watch by Ja's Ritchie & Son, 

Edinburgh, Scotland, 1-36 

G 
gaskets 

case, 8-38 
stem, 9-40 

Girard-Perregaux skeleton watch, 6-30 
Greiner Chronomatic-L, 12-4 

H 
hairspring 

bent, correcting, 8-28, 9-34, 10-24 
characteristics, 9-16 
colleting, 5-18, 10-38, 11-44 
flat, making, 8-18 
helical, 7 -10 
pins, 6-32 
studding, 12-20 
truing, 7-42, 12-30 
vibrating, 3-46, 4-24, 11-32 

"Hanging (Suspended) Barrel" 
10-22, 11-12 
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Hawley Time Register, 2-4 
heat 

application, 1-12 
sources, 1-12 

Horological Tour (1995), 11-26 
"How to Make a Fusee Ratchet Click", 

10-16 

I 
IBM clock, 1-4 
image building, 4-7 

J 
jewelry 

finishing, 9-26 
polishing & cleaning, 10-12 

jewelry repair 
cleaning, shielding, fluxing & 

annealing, 2-11 
filing, sawing & shaping, 3-18 
finishing, 9-26 
heads, bezels, tops, sides & shanks, 

7-24 
heat & application, 1-12 
hinges, installing on hunting cases, 

12-12 
holding, gripping & aligning work, 

4-16 
polishing & cleaning, 10-12 
preventative measures, 8-14 
ring sizing, 6-20 
soldering, 5°14 
watch cases, gold-filled, 11-16 

JIDA 1995 Convention, 7-48 

K 
Kodak antitrust decision, 12-2 

L 
lathe 

clockmakers & watchmakers, 5-8 
jewelers, holder for machining large 

work, 2-24 
rheostat, 7-22 
tool slide rest, adapting, 9-10, 10-8, 

11-8, 12-8 
watchmakers, attachment, 5-40 

Lathe Program (1996), 11-52 
loupes, 4-6 
lubricating, clock movements, 5-38 

M 
mainspring 

calculating strength, 6-4 
winders, 2-10 

"Management" 
advertising, 3-14 
conclusion, 10-7 
direct mail, 6-18 
image building & public relations, 4-7 
sales & promotions, 5-10 
sales process, 2-14 
saving your business, 7-20 
selling, 1-20 

"Material Search" 
1-56, 2-47, 4-40, 6-36, 9-38, 11-49, 
12-19 

movement holders, 3-8 
museum donations, 1-45, 2-41, 4-42 

N 
nomenclature, clock parts, 11-20 
"Novice Watchmaker" 

0 

band attachment, 2-28 
buckles, fold-over, 1-24 
case backs, 6-23 
case gaskets, 8-38 
crystal bezel & case back, 5-44 
fitting bands, 3-10 
stem gaskets, 9-40 
tools, specialized, 10-32 
watch case, 4-12 
watch case finishes, 12-24 
watch case material, 11-38 
water resistancy, 7-30 

Oklahoma State University, 2-20 
organ clock, 11-28 

p 
pallet stone, making, 3-32 
pendulum, adjustments, 11-6 
"Pickle Barrel" 

cleaning, shielding, fluxing & 
annealing, 2-11 

filing, sawing & shaping, 3-18 
finishing before polishing, 9-26 
heads, bezels, tops, sides & shanks, 

7-24 
heat application, 1-12 
holding, gripping & aligning work, 

4-16 
installing hinges on hunting cases, 



12-12 
polishing & cleaning, 10-12 
preventative measures in jewelry 

crafting & repair, 8-14 
repairing gold-filled watch cases, 

11-16 
ring sizing, 6-20 
soldering, 5-14 

pinions 
lantern, 1-29 
solid, 1-28 

pin vises, 1-10 
pivot hole repair, 6-15 
pivot polishing tools, 9-8 
"Practical Course in Clock Repair" 

files & filing, 12-16 
nomenclature of clock parts, 11-20 
safety in clock repair, 10-28 

public relations, 4-7 

Q 
"Questions & Answers" 

animated clock, 9-6 
Appleton Tracy watch, 8-4 
Bulle electric clock, 6-4 

R 

calculating mainspring strength, 6-4 
Chinese markings, 4-4 
Cripps, Thomas, of London, 11-4 
Delaware Watch Co., 8-4 
Fresard, Oscar watch, 7-4 
Goddard & Son watch, 6-6 
Greiner Chronomatic-L, 12-4 
Harris & Shafer watch, 8-4 
Hawley Time Register, 2-4 
Heuer, Lambelet & Co., 7-4 
IBM clock, 1-4 
Japy Freres miniature table clock, 4-4 
Osborne & Wilson tall case clock, 2-4 
Ryrie Bros. of Toronto watch, 10-4 
tall case clock, 5-6 
Prescott watches, 5-4 
World Clock of America, 3-4 
Zenith-Billodes watch, 9-4 

ratchet click, making, 10-16 
REC roster of schools, 6-46 
refinishing, case & band, 11-24 
"Repairing Mechanical Watches & 

Clocks" 
colleting the hairspring, 5-18 
correcting bent hairsprings, 8-28, 

9-34, 10-24 
hairspring pins, 6-32 
hairspring vibrating, 3-46, 4-24 

studding the hairspring, 12-20 
truing the hairspring, 7-42 
vibrating the hairspring, 11-32 

ring sizing, 6-20 
roller jewels, 2-32 
roller tables, 1-30 

s 
sales process, 2-14 
sales promotion, 5-10 
Sargent & GreenleafTimelocks, 6-26, 

7-34, 8-22, 9-30 
sawing, 3-8 

jewelry 3-18 
"Scholastically Speaking" 

2-20, 3-17, 6-44 
Science Olympiad, 8-2 
screwdriver sharpening tool, 3-38 
selling, 1-20 
Seth Thomas clock, 12-28 
shaping, jewelry, 3-18 
sharpening tool, 3-38 
shop efficiency, 8-26 
soldering, 10 steps, 5-14 
spring bar, 2-28 
staking set, 1-10 
staking tool, 4-20 
steady rest, techniques, 2-16, 4-8 
steel 

hardening, 4-38 
polishing, 4-38 

stones, sharpening, 12-6 

T 
"Technically Watches" 

balance screws, 6-8 
bimetallic split balance wheels, 5-22 
colleting hairsprings, 10-38, 11-44 
flat hairsprings, 8-18 
hairspring characteristics, 9-16 
helical hairsprings for chronometers, 

7-10 
pallet stones, 3-32 
roller jewels, 2-32 
roller tables for lever watches, 1-30 
train, balance & cap jewels, 4-28 
truing hairsprings around the collet, 

12-30 
test stands, 3-8 
"Timelocks" 

Sargent & Greenleaf family of 
timelocks, 6-26, 7-34, 8-22, 9-30 

w 
watch 

Appleton Tracy, 8-4 
Bonniksen Karrusel, 2-30, 3-36, 4-34, 

5-30, 6-34, 7-16, 8-32 
buckles, fold-over, 1-24 
case fitting, 4-12 
case material, 11-38 
Elgin National Watch Co., 7-38 
finishes, 12-24 
fusee lever, 1-36 
Girard-Perregaux skeleton watch, 

6-30 
Goddard & Son, 6-6 
Harris & Shafer, 8-4 
modern testers, 1-16 
roller jewels, 2-32 
roller tables, making, 1-30 
Ryrie Bros. of Toronto, 10-4 
train, balance & cap jewels, 4-28 
Zenith-Billodes, 9-4 

"Watches Inside & Out" 
useful attachment for a watchmaker's 

lathe, 5-40 
Waterbury Westminster chime bracket 

clock, 2-38, 3-22, 4-20 
"Waterproof & Water-Resistant Watches" 

today's modern testers, 1-16 
weight pulleys, 7-9 
wheel cutters, Carpano's, 3-6 
Whitney, Marvin E., (1921-1995), 7-2 
World Clock of America, 3-4 
WOSTEP expanded services, 5-33 
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REGU\.ATIG>NS &. RATES 
Ads are payable in advance $.75 per 
word, $.80 per word in bold type. 
Classified display ads are $30.00 per 
column inch, 2-1/4" wide. Ads are not 
commissionable or discountable. The 
publisher reserves the right to edit all 
copy. Price lists of services wil! not be 
accepted. Confidential ads are $5.00 
additional for postage and handling. 
The first of the month is issue date. 
Copy must be received 30 days in 
advance (e.g. March issue closes for 
copy on February 1st). 

HOROLOGICAL TIMES 
701 Enterprise Drive 
Harrison, OH 45030 

Phone (513) 367-9800 
Fax (513) 367-1414 

IRRIJESMRN 

DIALREFINISHINGCO.FASTSERVICE,FIN
EST QUALITY, quantity works welcome. Special
ize on changing dial feet positions to fit the quartz 
movement Send your works to: KIRK DIAL OF 
SEATTLE,4th & Pike Bldg .. Suite 625. Seattle. WA 
98101; (206) 623-2452. 

CLOCK REPAIR 
All makes and models, old and new. A Time to 
Remember, 145 E. Gould St., Nashville, IN 47448: l-
800·267-7756. 

AREY OU SPENDING TOOMUCHFORCRYS
TALS?? We will make any flat mineral or heavy 
plastic crystal. One-day turnaround. Call or write for 
price list. D & H Crystal Co., 708-D Westchester Dr.. 
High Point, NC 27262; phone/fax (910) 889-0148. 

CRYSTAL FITTING 
Let us take care of all your crystal needs 
95% can be done for $9-$12 Fast 
The rest on estimate approval Turnaround 

Schohl Crystal Works 
208 Barber St. • Spring Lake, Ml 49456 

Phone 1·800·470·4217 • Fax (616) 842·2198 
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HAMILTON ELECTRIC WATCH REPAIR. 
Expert, experienced service on all Model 500 and 505 
Electric watches. -- Want to buy Hamilton Electric 
parts. Also unusual Hamilton watches, Hamilton ad
vertising and memorabilia. -- Rene Rondeau, P.O. 
Box 391, Corte Madera, CA 94976. (415) 924-6534. 
Fax (415) 924-8423. 

PLATFORM ESCAPEMENTS 
I have over 40 years experience in restoring and 
making parts for platform escapements, staffs, cylin
ders, pinions, escape wheels, pallets, hairsprings, 
jewels, repivoting and others. New and reconditioned 
platfonns fitted to your movement.John Barrs, 3924 
S.W. Holden St., Seattle, WA 98136; (206) 935-
0596. 

REPIVOTING - balance staffs, pinions, arbors for 
wrist and pocket watches. Do not replace original 
parts, let us repivot to manufacturer standards. Juliusz 
Dabrowski, J.D. Watchworks Co.,210 Post St., Suite 
506, San Francisco, CA 94108: Phone: (415) 397-
0310, Fa;c (415) 397-0601. 

CLOCK and MUSIC BOX parts, mainsprings, ma
terial and tools. Custom made to order or repair of 
gears, pinions, and parts. Catalog $3.00. TANI ENGI
NEERING, Box 338. Atwater, OH 44201; (216) 947-
2268. 

QUARTZ WATCH REPAIR 
THE CLOCK SHOP, 203 Baltimore Street, 
Cumberland, MD 21502, (301) 777-1 !88. 

1-----------1 
DIAL 1 

REFINISHING : 

'12 ,; 
lll'l ,.,, "' :z· 

BEFORE AFTER 

Quartz Conversions 
Diamond Dial Conversions 

Emblem & Name Personalization 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Write for Brochures I 
INTERNATIONAL DIAL CO., INC. I 

58 w. SUGARTREE I 
P.O. BOX 970 I 

WILMINGTON, OH 45177 
15131382-4535 I L ___________ _J 

Certified Master Watchmaker 
JonatluUl Rowe 

Swiss Tratlled - WOSTEP 
REPAIR AND RESTORATION 

From Antique Verge Fusee w Modern Quartz 
Case Repair 

SPECIALIZING IN CHRONOGRAPHS 

TM Services 
(Time Master) 

1290 Front St., Suite 125, Binghamton, NY 13901 
For more info telephone 607. 775-3302 

CLOCK WHEEL AND 
PINION CUTTING 

Fast service -- Write for free Bro
chure and price list. Fendleys, 2535 
Himes St., Irving, TX 75060. (214) 
986-7698. 

ACCUTRON 
REPAIR 

Specializing in 
214 & 218 Movements 

• Quick turnaround time 

• Guaranteed to be accurate 
for 1 year 

• Using original parts 

• Fully insured by Jewelers 
Mutual Insurance Co. 

Little Swiss Watch Shop 
3529 Chamblee Tucker Road 

Atlanta, GA 30341 
1-800-418-2345 

Information: (770) 458-5805 



ATMOS BY JAEGER-LECOULTRE 
Overhauled with a 

three-year (3) warranty on all labor 
MIKE'S CLOCK CLINIC 

1326 Stanford Street 
Santa Monica, CA 90404-2502 

Established in 1982 & AWi Trained 
! also overhaul 400-day clocks 

Please Call (310) 828-6707 
http://www.webcom.com/-z4murray/ 

ALVIN KRUTOLOW FOR 
ROLEX SERVICE 

Master Watchmaker, 47 years experience. 
Awarded technical certificate from Rolex in 
1977. Service includes case & bracelet refin
ishing & waterproofing of case. Al! watch 
parts are genuine Rolex. We specialize in the 
repair of high-grade watches & clocks. Not 
affiliated with Rolex Watches, Inc. USA. Ask 
for Alvin or Marcus, (203) 792-4539. 

ELECTRONIC INSTRUMENT SERVICE 
We are Factory Authorized Service for: 

• VIBROGRAF & PORTESCAP 
' TICK-0-PRINT & L&R 

We service all makes of ultrasonics, all makes of watch rate 
recorders, and related equipment. 25 years experience. 

JACK PHILLIPS 
ELECTRONIC INSTRUMENT SERVICE 

757 Lincoln Ave., #26 
San Rafael, CA 94901 

For Information 
Call (415) 453-9266 

RESTORATION & PARTS 
MANUFACTURING FOR ALL 

TYPES OF WATCHES & 
CLOCKS 

We restore all types of watches including 
tuning fork, electronic, quartz, mechani
cal, antique, high grade, etc. All types of 
clock restoration and custom watch, clock 
parts manufacturing including gear cut
ting, balance staffs all types, stems (regu
lar and oversize), repivoting, etc. Over 
35 years experience in watch, clock res
toration and parts manufacturing. J.S. 
Park, CMW, CMEW, member AWi & 
NAWCC. Satisfaction guaranteed. 
WATCHES UNLIMITED, 222 Century 
Plaza, Birmingham, AL 3521 O; Phone 
(205) 595-2022. Hours: Mon.-Sat. 10-9; 
Sun. 1-6. 

About Time 
Watch & Clock Repair Center 

Third Generation Master Watchmaker 
20+ Years of Experience 

Quality & Fast Turnaround 
Average Shoptime on Rolex - l 0 Days 

Please Call (503) 579-7875 

CHRONOMETER REPAIR & RESTORATION 
BY CRAFfMEMBEROFTHEBRlTISHHORO
LOGICAL INSTITUTE. All work to high stan
dards. I am also looking to buy old chronometers, 
parts, boxes, etc., watch chalk marked "block 
silverine". Phil Howard, 4220 Virginia Beach Blvd., 
Virginia Beach, VA 23452; (804) 481-7633, Fax 
(804) 481-1784. 

CLOCKS: gearcutting, repivoting, jeweling, 
rebushing. Aircraft clocks. ROY H. NIEGEL, CMC, 
CMW, N31552 Saint Joe Drive. Spirit Lake, Idaho 
83869-9544. SASE or CALL (208) 623-4330. 

ATMOS CLOCK REPAIR 
Write or call for details. A Time to Remember, 145 E. 
Gould St., Nashville, IN 47448; (812) 988-8463 or 
(800) 267-7756. 

POCKET WATCH CASE REPAIR--Bezels, hinges, 
springs, dents, etc. HARRY MAZAR, Tick~Tock 
Specialties, 308 N. McLeansboro St., Benton, IL 
62812. Phone (618) 439-6995. 

CUTTERS cycloidal for clock wheels and pinions. 
Module 0.2 to 1.0. Constant profile producing tradi
tional square bottomed teeth, 104 sizes. Escape cut
ters: recoil (set of seven sizes), dead beat (set of four 
sizes). Ratchets 60° and 70°. All cutters made in 8o/o 
cobalt M42 High Speed Steel and heat treated under 
vacuum. Also cutter grinding wheels, Grit and CBN. 
Send for Infonnation Sheet, prices, and order fonns 
to: P.P. Thornton (Successors), Ltd .. Horological Cut
ter Makers, The Old Bakehouse, Upper Tysoe, 
Warwickshire, CV35 OTR, England; Telephone 0295-
680454, Fax 0295-688176. 

TIMING MACHINES -- NEW AND REFUR
BISHED. Quality Service and Repair. DON 
HOLDEN, Box 56, Penna. Furnace, PA 16865. Call 
(814) 692-2285. 

THE MORTICIAN -- NO COMEBACKS 
Rolex Certified Master Watchmaker and Atmos Clock 
Service (factory recommended for over 50 years). 
Watch wheel repivoting, quartz conversions. Servic
ing all makes, antiques, high grade, etc. 2-year war
ranty. J. Small, CMW & Associates; (713) 561-5147. 

AR'l'IC:l.ES FOR SAl.E 

L&R VARI-MATIC WATCH CLEANING MA
CHINE, $400. VIGOR TS-2000 TIMING MA
CHINE, $750. Both together $1,000. Leon 
Sanger, RR2, Box 2693, Seymour, MO 65746. 

HENRY FRIED'S 23rd Horological Tour to 
France, Switzerland (Basel Fair), Austria & 
Italy. April 22- May 8, 1996. $3,700.00 PP. For 
brochure call Nick Lerescu at 1-800-262-4284. 

HAMILTONMJLITARYMATERIAL.Many 
parts available for 992B, 4992B, M23, M22 
deck watch, M21 marine chronometer, brass 
hardware for boxes. Robert Ravel Co., Box 32, 
Devon, PA 19333. Phone (610) 644-4272. 

CHRONOMETERS: NEW U.S. NAVY QUARTZ 
BY WALTHAM WITH SWISS MOVEMENTS. 
These chronometers are the replacements for the Hamil
ton Model 2l's and are presently being used by the 
U.S. Navy. They are 7-112 inches square and have 
large white dials, black hands with sweep second. 
Ideal for a master clock unaffected by power interrup
tions. Set to U.S. Navy specifications. Pictured in 
Whitney's book of Military Timepieces. page 190, 
$200 ea., UPS, prepaid. F. Hougham, c/o 601 Mason 
Ave., Daytona Beach, FL 32117; (904) 673-4146 
evenings. 

A complete selection of 
spare parts for the 
Golden Hour Clock 

. NEW CLOCKS 

45% - 65% OFF RETAIL 
Howard Miller & Ridgeway 

Grandfather, Wall & Shelf Clocks 
Also a full line of 

German Black Forest Cuckoos. 

Call us before you buy! 

Mel Taylor, A Time to Remember 
P.O. Box 1 OO:Z, Nashville, IN 47448 
Call Toll Free 1-800-267-7756 
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ARTICLES FOR SALE 

WATCH BATTERIES 
Rayovac - 30¢ Maxell - 35¢ 

Send SASE for price list 
Nestor Watch Repair Center 

2222 Coronado Ave. #35 
San Diego, CA 92154-2037 

Phone & Fax (619) 423-2488 

CASIO WATCH PARTS 
No Minimum Order Required 

Kaben Enterprises 
3529 Chamblee Tucker Road 

Atlanta, GA 30341 
Official Casio Distributor 

ORDERS {800) 418-2345 
INFORMATION (770) 458-5805 

SCHOHL MACHINE, INC. 

CRYSTAL CUTTING TOOL 

USER FRIENDLY 
The machine uses the watch bezel itself to 
trace & cut a precise pattern on the mineral 
glass material. You simply break off at the cut, 
grind & finish the edges. You can make crys
tals for both men's and ladies' watches in 6-7 
minutes at a nominal cost. 

Contact your supplier or call direct 

208 Barber St., Spring Lake, Ml 49456 
Phone 1-800-470-4217 Fax (616) 842-2198 
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CLASSIFIED 

ADVERTISING 

FOR SALE: Swiss & American mechanical wrist
watch material, American mechanical pocket watch 
material, glass pocket watch crystals, beveled & hunt
ing case, Sue crystal system, glass wristwatch crystal 
system, lathe complete w/headstock, tailstock, chucks 
& motor, old wheel cutting equipment, microfiche, 
Gemscope II, Jemeter, Ceres-CZecker, Hamilton 
Sangamo Clock, watch cleaning machine L&R ultra
sonic, old timing machines, and much, much more-
a 45 year collection. Lee DeKarske, P.O. Box 136, 
Norfolk, NE 68702; (402) 371-4502. 

EQUIPMENT: Watch Cleaning Machines: Bulova 
VClO, $695; Scott Plastics Engraver with 4 sets type, 
$450; Vibrograf Watch Timing Machines: B-200A, 
$795; B-200, $695. Bestfit 1984 microfiche system 
with viewer, $195. Renotest 2 Quartz Timer, $495. I 0 
different lathes: $250 and up. Send SASE for our 
Equipment and Hand Tool List. WATCHES ETC., 
5934 NW 39th St., Oklahoma City, OK 73122; (405) 
789-2824. 

WATCHMAKERS LATHES BOUGHT & SOLD. 
JOEL LEVINE, ATLANTA, GA. (770) 923-5522. 

Send $3.00 for our new 
clock supply catalog! 

Timesavers 
Box 12700 

Scottsdale, /l\Z. 85267 
602-483-3711 

CUCKOO CLOCK AND BIRD 
CAGE BELLOWS MATERIAL 

Save time, money, and work recovering 
bellows. Easier than replacing. For infor
mation, send business-size SASE to: 

JANDi GOGGIN 
Box 175H, Huntington, NV 11743-0175 

"BUBBLEBACK" CAS~ 
•PRECISION ENGINEERED PARTS 
• ADD VALUE & UTILITY TO YOUR LOOSE 

ROLEX(R) NIA MOVEMENT 
•AVAILABLE IN 14K & !SK YELLOW/ROSE 
•WILL BUY YOUR MOVEMENT OR PARTS 
•PEARL CASES P.O. BOX 9875 SPOKANE WA 

99205 or call MIKE@ 509-325-5373 FOR 
INFORMATION AND PRICE QUOTES 

•NOT AFfTUATEDWITH ROLE."< USA [N ANYWAY, ROIE<(R) ISA REGISTERED 
TRADEMARK OF ROl..E'\(R) USA 

Watchmakers tools, equipment, material, and sup
plies, mostly used. Sold by free list, available from 
Dashto, Tom Mister, 983 Providence Square Shop 
Center, Virginia Beach, VA 23464; Phone/Fax (804) 
495-2471. 

MORBIER& 
OTHER EUROPEAN CLOCKS 

For Sale, Also Parts & Cases 
Theo Burger 

3335 Birch St., Palo Alto, CA 94306 
Phone (415) 858-3636 
Fax ( 415) 858-3669 

USEDWATCHMOVEMENTS.H.HERB&SON, 
908 RIVARIDGEDR.,GREATFALLS, VA22066; 
(703) 549-8045. 

MINI QUARTZ MOVEMENTS. Guaranteed low
est prices--as low as $2.30. Two-year guarantee. Large 
selection of hands and numerals. Free delivery. SASE 
or call (704) 333-0221. HALL CLOCK SHOP, 1512 
Central Ave., Charlotte, NC 28205. 

BUSINESS FOR SALE 
Complete mobile clock, watch & jewelry repair busi
ness. Includes converted 1964 22' Airstream travel 
trailer equipped with 2 A/C, heater, computer system, 
4KW generator, clock, watch and administrative work 
benches, equipment, tools, material, precious & semi
precious jewels (rubies, sapphires & small diamonds), 
scrap gold, antique watchmakers tools, lathes, ultra
sonic cleaning machines, new and hard-to-find refer
ence material, old watch & pocket watch material, 
many old to antique American and European shelf and 
wall clocks most restored, and much more. Package 
deal. Serious inquiries only. Call (915) 699-1659 
(Texas) for appointment. 

SCHOOLS 

JOSEPH BULOVA SCHOOL 
40-24 62nd St. Woodside, NY 11377 

Phone(718)424-2929 

Quality Instruction Since 1945 

WATCHMAKING 
(17months) 

WATCH REPAIR 
(9 and 13 months) 

JEWELRY DESIGN & REPAIR 

Ideal Housing, Dining, Recreation 



City College of San Francisco Watch Repair Training 
since 1938. In order to speak with the Instructor and 
at the same time register for the class: Voice Mail 
(415) 731-0621. Open enrollment throughout the 
semester. 106 Bartlett St., Room 214, San Francisco, 
CA 94110. When writing for information: CCSF 
Watch Repair Instructor, 2425 Yorba St., San Fran
cisco, CA 94116. 

HELP WANTED 

Top-notch clockmaker wanted for well-established 
shop in San Francisco Bay area. Clockmaking school 
graduate preferred for full time position. Antique and 
new clocks, experience with complicated movements, 
use oflathe and tools, including bushing tool, a must. 
Salary and benefits negotiable. Pl.easant working 
conditions in family-owned business. Send resume 
to: Scott Hampton, 3401 Mt. Diablo Blvd., Lafayette, 
CA 94549; (510) 284-4720. 

r-~;E~ - ;O;E';° - ~~N;Y, 
I WATCH REPAIR PEOPLE I 
I Has your salary doubled in the last 3 years? I 
I Are you losing income? I 
I Up to $52,000+ per year I 
L 

Please call (810) 358-9080 .J -----------

• MAIER& BERKELE 
Jtnrs to lfw s.u1fl silla 1887 

WATCHMAKERS 
Maier & Berkele Jewelers located in Atlanta 
currently has excellent opportunities avail
able for qualified watchmakers to work on the 
world's finest timepieces. The qualified can
didates will have experience from quartz to 
complicated mechnical movements and must 
be familiar with Rolex movements. Gradu
ates of recognized watchmaking schools pre
ferred. Maier & Berkele offers an excellent 
salary and benefits package including paid 
vacations, holidays, and profit sharing, plus 
health, life and dental insurance. For more 
information call Hans Reiter at (800) 446-
5119, x362. EOE, Drug Free Workplace. 

CLASSIFIED 

ADVERTISING 

WANTED TO BUY 
ANYTIIlNG ILLINOIS 

Want to buy Illinois wristwatches, dials, movements 
and cases (complete or parts) in any condition for avid 
private collector. Please call 800-421-1968, x5520, 
Fax 714-725-9787 or mail to Fred Friedberg, c/o 
TAMS, P.O. Box 2068, Tustin, CA 92681-2068. 

WANTED: Will pay up to $500 for Rolex Easy 
Opener. Also need Rolex crystal press and Rolex 
movements, cases, dials, etc. We also buy watchmak
ers tools and equipment, pocket watches, and wrist
watches. Single items or complete collections. 
WATCHES ETC., 5934 NW 39th, Oklahoma City, 
OK 73122; (405) 789-2824. 

Former watchmaker reopening business seeks to 
buy small quality shop, materials, tools. (304) 535-
6639. 

We pay 97% of market for karat gold scrap (any 
amount)! Also, buy filings, gold fill, sweeps, silver, 
platinum! Immediate 24-hour payment return mail! 
Ship insured/registered mail to: AMERICAN MET
ALS COMPANY, 253 King St., Dept. HT, Char
leston, SC 29401. Established 1960. Phone (803) 
722-2073. 

TOP BUYERS OF WATCHMAKERS TOOLS, 
MATERIALS, EQUIPMENT, ETC. We travel for 
prompt settlement. Retirements and estate specialists. 
Please call Tom Mister at (804) 495-2471 or (804) 
249-4237 (leave message). 

WANTED: Seiko Dive Watch #790824 or #6309-
7049. Theron Odom, 116 Fawnbrook Dr., Greer, 
SC 29651. 

WANTED 
• Watches: Rolex, Patek Philippe, Audemars 

Piguet, Vacheron, Lecoultre, IWC, Etc. 
Also Buying Low Grades--Gold-Filled & 
Gold (Hamilton, Bulova, Elgin, Gruen, Etc.) 

• Sterling & Plated Trays, Dishes, Service 
Sets, Etc. 

• Scrap--Gold-Filled, Gold, Silver, Platinum, 
Watch Batteries (Silver or Mixed) 

CALL TOLL FREE 1-800-426-2344 

Roo Fned, President 

SPECIALTY METALS 
REFINING COMPANY 
1 O Bay Street 
Westport, CT 06880 

Members: Better Business Bureau 
Jewelers Board of Trade 

Our 129th Consecutive Ad 

WANTED: Paying high prices for chronograph and 
high grade watches, movements, dials, cases, & parts. 
Dean Sarnelle, 25 W. Beverley St., Staunton, VA 
24401, phone & fax (540) 885-6064. 

RETIRING, RETIRED OR OTHERWISE 
Buying watchmakers' large or small 

accumulations of tools, equipment, etc. 
Will travel east of the Mississippi 

Ken Waldhor.n (81 O) 399-3067 

Watches Wanted 

We desperately need our retail 
customers' fine watches by: 

Rolex, Patek Philippe, Audemars Piguet, 
Vacheron & Constantin, Movado, 

Gubelin, etc. 

We are paying top prices for any high 
quality, unusual or complicated 

Wrist or Pocket Watches 

When You're Ready to Sell a Fine Watch 
Call Us Toll Free 1-800-842-8625 

In Texas 1-214-902-0664 

Always prompt immediate payment! 

Wingate's Quality Watches 
P.O. Box 59760 • Dallas, TX 75229-1760 

MISCELLANEOUS 

REWARD 
The three watch repairmen using the codes: 

8-4-8 EW 1 R 7885-P R 7 472 
sanelime durii1g the period 1938-1952. or ttleir lall'llies, 
cook! be eligble for a lalge reward !or their assistan:e. 
Anyone rewguizdig atrf of the three codes could also 
be ~e for a reward. Please write lo.- O!tais. 

B A Peninger Box 58331 Louisvile, KY 40268 
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Saving your Horological Times? 
Announcing 

NEW & IMPROVED HT BINDERS! 
We have the answer to protecting and organizing your magazines. Our leather
look binder holds 12 issues (one volume). End the frustration of searching 
for back issues or trying to remember technical details that you just know 
you've read. If you are interested in organization, send a check or money 
order in the amount of $12.00 (postpaid) to: HT Binders, 701 Enterprise 
Drive, Harrison, Ohio 45030. (Please allow three weeks for handling and 
delivery.) 

~ ' If you have any ideas to share 
with the Horological Tzmes 
staff, send your letters to: 

AWi Central 
701 Enterprise Drive 

Harrison, Ohio 45030 

1996INDEX 
A complete index for 1996 
issues of Horlogical Times 
will appear in the January, 
1997 issue. 

HAVING 
TECHNICAL 
PROBLEMS? 

CALLTHEAWI 
HOTLINE 

( 513) 367-7799 

KEY TEST FOR 
QUARTZ WATCHES 

The "KEY TEST FOR QUARTZ WATCHES" by Ewell Hartman, CMW 
is a quick and simple method of locating the problem in a quartz analog 
movement. The only tool required is a meter. 

Material and instructions for learning this test are supplied by the A WI
ELM Trust as part of their educational work. There is no charge to any 
group wishing to learn this test. There are great benefits to learning this 
in a group setting. However, for individuals who may not be able to 
participate in a group, it is available to them also. 

For more information call or write the AWI office for an information 
sheet and application form. 
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r~~:::3==l> SEIKO BUL~VA 
OCITIZEN 

STEMS • CROWNS • CRYSTALS 
'-----

B~l I ERIES • MOVEMENTS 
MOVEMENT PARTS 

I A ·I atcn parts are no problem when you order 
V V from cas-Ker. we provide same day turnaround 

on most orders and most items are snipped from our 
huge inventory. our experienced and knowledgeable 
phone clerks will provide the quick and efficient service 
you need. If you have problems with watch parts or 
crystals, we can help you. call us todayJ 

Your Best source 
for watch Parts 

Cas·~&[J(O. 
CALL 1·800-487-0408 FAX 1·800·487-5848 

LOCAL PHONE 513-241-7073 FAX 513-241-5848 

2121 SPRING GROVE AVENUE PO BOX 14069 CINCINNATI OH 45250-0069 



1996 Bench Courses 
To register for these courses, please send your Bench Course registration and fee to: AWi Central, 701 Enterprise 
Drive, Harrison, OH 45030. PLEASE NOTE: Registrations are limited and will be selected by the earliest postmarks. 
You may register by fax if you wish; if so, please include your Visa or Mastercard number, card expiration date, signa
ture, and phone number. Registrations cannot be taken by phone. All registration fee checks and charges are processed 
immediately upon receipt. FAX (513) 367-1414 • PHONE (513) 367-9800 

DATE CLASS LOCATION INSTRUCTOR FEE 

FEBRUARY 
23-26 Lathe Course (Phase I) Charlotte, NC Roy Hovey $280.00 

24-25 Striking Clocks Seattle, WA Buddy Carpenter $100.00 
24-25 Cuckoo Clock Repair Dallas/Ft.Worth, TX James Williams $100.00 
24-25 Repair of the Atmos Clock Oakland, CA Gerald Jaeger $100.00 

MARCH 
16-17 Hairspring Vibrating Kansas City, MO Joseph Cerullo $100.00 
16-17 Advanced Quartz Watch Repair Seattle, WA Robert Bishop $100.00 
22-25 Lathe Course (Phase 11) Charlotte, NC Roy Hovey $280.00 
23 Quartz Perpetual Calendar Austin, TX Remy Waelchli $ 50.00 
23-24 Repair of the Atmos Clock Minneapolis, MN Gerald Jaeger $100.00 
24 Quartz Perpetual Calendar San Diego, CA Remy Waelchli $ 50.00 

APRIL 
1-2 ETA New Products Harrison, OH Remy Waelchli $100.00 
13-14 Mechanical Chronographs Oakland, CA Mark Heist $100.00 
13-14 Advanced Quartz Watch Repair Boston, MA Robert Bishop $100.00 
14 Servicing ETA Quartz Chronographs Seattle, WA Jeff Broughton $ 50.00 
27-28 Hairspring Vibrating Dallas/Ft. Worth, TX Joseph Cerullo $100.00 

MAY 
5 Servicing ETA Quartz Chronographs Oklahoma City, OK Jeff Broughton $ 50.00 
17-19 Advanced Clock Repair Seattle, WA Ron Iverson $150.00 
17-20 Lathe Course (Phase 111) Charlotte, NC Roy Hovey $280.00 
18-19 Mechanical Chronographs Dallas/Ft. Worth, TX Mark Heist $100.00 

JUNE 
14-17 Micro Lathe Operations Minneapolis, MN Roy Hovey $240.00 
15-16 Mechanical Chronographs Seattle, WA Mark Heist $100.00 




