


RENATA WATCH BATTERIES ARE QUALITY "Swiss DMADE;' FRESHNESS DATED, AND TRUSTED BY 

THE BEST NAMES IN THE WATCH INDUSTRY - SEVERAL HUNDRED MILLION TIMES A YEAR. 

RENATA'S "New" Watch 
and Battery Analyzer 

THE RENATA Watch and Battery Analyzer is the smart 
and simple way to test analog quartz watches for 
mechanical defects and test for watch battery voltage. 

Watch Analyzer: The BWT94 'Watch Analyze( feature 
allows you to find out with reasonable certainty and before 
actually opening up an analog quartz watch, if the watch 
requires a battery change or a watch repair. 
Watch Battery Tester: The BWT94 has two battery testing 
positions, Silver 1.55 VoH: and Lithium 3.0VoH:.The Silver position 
is valid for testing both high and low drain Silver Oxide, Mercury 
and Alkaline button cells.The Lrt:h ium posrl:ion is valid for both 
"CR" and "BR" Lithium 3.0Volt battery systems. 
The RENATA watch and battery analyze1- is based upon the 
latest technology and 1s powered by a consumer replaceable 
CR2430 Lithium batteryThis compact tester will automatical~ 

shut rl:self off afte1- 2 minutes. Made in Switze1·land. Unrt dimen-
sions: 4" Diameter x 1.75" Tall 
Stock#BWl"9•1 
List Price $55.',, On Sale $49.95 

RENATA PRO-PACK 
WATCH BATTERY ASSORTMEllT 

Restock your watch batteries FAST and 

SAVE money! Order RENATA'S specially 

priced assortment of "200" popular batter­

ies for only $79.95 and receive RENATA's 

watch battery size se lector, plastic tweezer, 

and new cross reference guide FREE. 

Buy now and also receive a FREE 

Vict orinox Swiss quality pocket knife 

wi th a special watch 

case opening blade. 

Pro Pack 
$79.95 

\ 

19 TYPES 200 BATTERIES 

Type# Quantity Type# Quantity 

315 . s 373. .5 
317 . . 5 377 . 30 
319 . s 379 . 15 
321. 5 384. .5 
341 . 5 394. . 5 
362 . 15 395 . 20 
364 40 396. .5 
370. 5 397 . 15 
371 . . 5 399 . .... .5 

- . Fax: 1-800-548-9304 
~Esslinger & Cb. U.S. Watts: 1-800-328-0205 

1165 Medallion Drive• St. Paul, MN 55120 Local/Metro Area: 612-452-7180 Local Fax: 612-452-4298 
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THE AWi EDUCATION, LIBRARY, MUSEUM 

(ELM) CHARITABLE TRUST 

James H. Broughton, Chairman 

Purpose 
The ELM Charitable Trust was organized to aid in the advancement of the 

art and science of horology through activities in education. Its purposes are: 
• To lend practical assistance to schools that engage in the teaching of horology 
• To establish a horological library 
• To establish a horological museum 
• To encourage and assist students in their horological studies 

The ELM Charitable Trust is administered by five Trustees. They are se­
lected by the Executive Board and approved by the AWi Board of Directors. Two 
are appointed in the year's ending in odd numerals. Their term of office is for 
two years. The Trustees elect their chairman. 

Student Loans 
Assuring an adequate supply of qualified technicians is essential to the vital­

ity of the horological profession. The Trust aids needy students by making stu­
dent loans to those who are studying in an approved school of horology. The 
Trust also aids needy students by making grants to those attending Project Ex­
tend classes. 

Most of the money used for making loans and grants comes from the sale of 
used silver oxide watch batteries donated by AWi Affiliate Chapters and mem­
bers across the United States and its territories. Loans are available based on the 
needs and the amount of funds set aside for this purpose. Interested individuals 
can obtain details by contacting A WI Central. 

Practice Materials 
Because donations to the Trust are tax deductible, individuals and firms fre­

quently donate watch and clock movements to the Trust. These are distributed to 
the schools of horology for use as practice movements in the classroom. At times, 
surplus spare parts and tools are also available. 

Educational Programs 
The Trust has recently expanded its activities to include educational pro­

grams. The first of these, the Key Test by Ewell Hartman, provides for small 
group training in diagnosing problems in quartz watches. 

Movements, manuals, and a cassette tape are the media used for instruction. 
A small fee for shipping, insurance, and maintenance is charged each partici­
pant. As funds become available, the Trust will add to the number of programs it 
offers. 

Henry B. Fried Library 
The Henry B. Fried Library is considered to be one of the finest horological 

libraries in the world. The Trust recently doubled the library space at A WI Cen­
tral and added many more hardbound volumes to its collection. 

Many books are stocked in multiple copies. These, as well as others that can 
be easily replaced, can be borrowed from the library by members of A WI at no 
charge. The library also has expensive books, or books that would be difficult to 
replace for which a deposit is required. There are still others that are irreplace­
able and are restricted to library use for research. 

Continued on page 56 





QUESTION 
I have inherited a particular 

pocket watch from my father. I am try­
ing to find out all I can about its his­
tory, value, rarity, and time period of 
manufacture. 

The only information I have about 
the watch is a letter my father received 
from the Record Watch Company of 
Geneva in March 1959. They advised 
him that they made the watch in the 
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QUESTIONS 

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

1900-1903 time period and that only 
two or three pieces existed in the 
world. 

I have been to the library but 
haven't been able to find any infor­
mation concerning this piece. En­
closed are pictures I have taken for 
you. Could you please help me figure 
out all there is to know about this Sec­
tor Fan pocket watch. 

Mark H. Bruton, 
Rocky Mount, North Carolina 

ANSWER . 
I have your correspondence re­

garding the Record Watch Company's 
Sector watch, made in Tramelon, 
Switzerland in the first fifteen years 
of this century. The watch was in­
vented and patented by G. Sgherlino 
on May 30, 1903. However, I disagree 
with that company's declaration that 
only about three of these have sur­
vived. In my time I have repaired doz­
ens of these, most often for other 
watchmakers who in their ignorance 
of the under-dial intricacies created the 
damage. 

I have one in my own small col­
lection of watches although I have 
owned more like it in my time. They 
are still offered for sale in auction cata­
logues and at meetings of watch and 
clock collectors. I have seen these with 
many different case decorations and 
decorations in high relief which in­
clude horsemen, religious depictions, 
period portraits of the female head and 
shoulders, etc. 

Henry B. Fried 

QUESTION 
How was the decorative dama­

scening done on the movements of 
turn of the century railroad-grade 
pocket watches? I am interested in 
reproducing this effect. As a toolmaker 
by trade, I would welcome the chal­
lenge of making such a machine to du­
plicate this process. Also, do you 
know what type of steel was used for 
the plates and bridges in these 
watches? 

Robert Doris, Prescott, Arizona 

ANSWER 
The decorative designs you see on 

watch cases and on watch movements 
were put on by an engine-turning pro­
cess of very involved lathes. These are 
termed Holtzapfel lathes and can be 
set up to engine-tum various repeti­
tive geometric designs. A slight tum 
of one of the many adjustments will 
alter that design. Thus on watches, say 
of American make, it was possible for 
the special operator of such a lathe to 
do each movement and obtain a dif­
ferent effect. 

One of our members, Mr. Ted 
Crom of Florida, has a sizable selec­
tion of such lathes and he prizes them 
highly. I was able to obtain a lesson 
on operating these some years back 
but I doubt whether I'd be able to du­
plicate what I did without his close 
guidance. These lathes could do spi­
rals, scrolls, ellipses of all types, a fig­
ure eight, etc. One museum we vis­
ited in Villers l'Lac in France on the 
Swiss border had a whole selection of 
those devices and samples of the cases 
they produced. 

Henry B. Fried 



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

Micro 
Capillary 
Oiler Set 
This is the ideal instrument to oil train wheels pivots in precision watch 
repair. These oilers allow the correct amount of oil to be placed just 
where it's supposed to be. Set of 2 oilers, with tips having .004 and .005 
inch hole sizes. We recommend the use Moebius synthetic oil reference 
OL216. Made in the USA exclusively for Borel. OL375B $ 16.95 

Seiko 11Easy Snap" 
Case Opener 

New design by Seiko minimizes scratched cases, scraped movements, 
and cut fingers. It holds the case in a vise while positioning the opening 
blade between the case and back. The blade is forced in with a few turns 
of the knob, always under control, no slipping or scratching. Instructions 
and a spare blade included. COS261 $ 96.00 

Link Pin Remover 

Essential for removing pins from metal link bands. Made of black Keltec 
11 glass-filled nylon, this unit includes two extra spacers to accommodate 
all bracelet sizes. The pusher pin is hardened tool steel. Will not scratch 
or mar gold or silver. HOL 118.00 $ 12.00 

Borel Crown Gauge 

Handy gauge for measuring the thread of windings stems and crowns 
from .60 to l .20mm. In addition, crown tube size, and the diameter of 
tubes, joints, and crowns can be measured. Various sizes of watch case 
lugs can also be identified. Golden anodized color with black size identi-
fication markings. Made in Switzerland. 6740 $ 28.00 

New 
Witschi Cyclonic 

Tests the drive train of analog quartz watches. Frees up hands that are 
stuck. The Cyclonic supplies a pulse to the stepping motor to check a 
stopped train without having to open the case. The power of the pulse 
can be adjusted to be much stronger than normal, restarting hands 
stopped by a small particle or thickened oil. The speed of the pulse can 
also be adjusted to be much faster than normal, cleaning or clearing the 
train. Swatch watches can be jump-started when otherwise they cannot be 
repaired. Also includes a built in battery tester. Made in Switzerland. 

WIT-Cyclonic $ 350.-

Band holders 
._ ~ Blade tiolder 

·--·~7-
1'.I,.,,~/ ~/ Blades and 

Seiko Multiple Band 
Sizing Tool 

'V r•moving bit 
Removing bits 

Sizing of various types of bracelets, including the C-ring type which 
requires much more time to adjust, can be easily made with this tool . 
Includes instructions. US Patent #5,230, 132. 5926 $ 55.00 

Watch Band Holder 

Made of a black durable, non-marring plastic. Four grooves for holding 
bands of different widths. Made in Switzerland. HOL 115.00 $ 12.50 

Bergeon Hand Gauge 

This gauge measures the hole size for hour and minute hands from .30 to 
2.00 mm. Bergeon of Switzerland. 30464 $ 30.10 

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

.Jlttrel 1110 Grand Avenue Order FAX 800-776-6862 .Jlttrel 
Kansas City, MO 64106-2348 Local 816-421-6110 
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HUCK 
By J.M. Huckabee, CMC, FBHI 

Hand Clearance 
Problems 

Q I have a clock with 
• a hand-to-dial and 

hand-to-glass clearance 
problem. The hand touches 
the glass in one area, and 
touches the dial in another. 
It appears the center arbor is 
not upright in the movement. 
How can this be corrected? 

A. This condition is 
often found, but to 

a lesser degree than you de­
scribe. I suspect you are 
overlooking another prob­
lem even though it appears 
the center shaft is not per­
fectly upright. 

Let's explore some pos­
sible causes. Does the dial 
mount on the movement, or 
onto some case feature? A 
dial mounted to the case is 
more likely to have the 
trouble. Inspect movement­
to-case mounting and dial-

to-case mounting. This may 
be a simple case problem 
that is readily correctable. 

We must assume that the 
trouble did not exist when 
the clock was new. For those 
which have the dial attached 
to the movement, I would 
suspect a bent center shaft. 
This may be checked by 
watching the tip of the 
minute hand shaft as the 
movement spins down. For 
a movement that is in oper­
ating condition, a bent shaft 
will probably be on the out­
side of the plates, rather than 
between them. 

Old American clock 
movements are sometimes 
"racked" from a broken 
mainspring. This is generally 
obvious, and pillars are eas­
ily straightened. They will 
usually function when some­
what racked, provided the 
pivots are quite loose. 

I believe your problem 
to be something other than 

HERMLE - KIENINGER - URGOS 
MOVEMENTS FROM 

,1l3uttcrtuort1J <telochs, 3tttc. 

• 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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upright error of the center 
arbor. 

Cleaning and 
Lubrication 

Q A large portion of 
• my work is antique, 

or "semi-antique" clocks. 
What do you think about use 
of modem cleaning solutions 
and lubricants for this type 
of work? 

A. This is a frequent 
topic of discussion 

at meetings held by a group 
of clockmakers with whom 
I'm aquainted. I listen to 
their methods, cleaning so­
lution debates, and merits of 
new miracle-working lubri­
cants. In fact, lots of the sto­
ries sound like pure fiction. 

The purpose of cleaning 
is to restore appearance and 
function. We lubricate to re­
duce friction and extend lon­
gevity to the movement. 
These are our prime objec­
tives, with others of lesser 
importance. Another consid­
eration is that we should ren­
der no damage to either ap­
pearance or performance. 

Our economic success 
dictates that we do our work 
within the bounds of reason­
able profit, at an affordable 
market price. This brings us 
face-to-face with working at 
the highest rate of producti v­
ity and the highest quality 

results. We cannot permit 
quality and productivity to 
penalize each other. This cri­
teria really sounds impos­
sible. Now we are ready to 
judge our methods. 

Yes, I'm very much for 
our modem cleaning solu­
tions, drying equipment, as­
sembly and test equipment, 
lubricants, and lubrication 
methods. These are the 
things that have given our 
trade its very life in inflated 
economic times. 

Once we have reason­
ably achieved a well­
equipped shop, the job has 
just begun. We must now 
improve the skill of our 
hands, educate our minds, 
and manage our time. We 
must build ourselves, as well 
as the facilities of our shop. 
Think what it will do to your 
business if you tum out an 
additional one or two jobs 
per day over what you were 
doing six months ago. '@ 

If you have any 
questions, please write: 

"Ask Huck" 
do Horological Times 
701 Enterprise Drive 

Harrison, Ohio 45030 



IMPORTANT SPARE p ARTS 

ANNOUNCEMENT FROM 

ROLEX w ATCH US.A, INC. 

We are pleased to inform you that the relocation of the 

Rolex Spare Parts Division from New York City to Dallas, Texas 

will be completed by the end of April, 1996. 

Effective May 1st, 1996, our Dallas facilities will be operationalfor the direct 

distribution of spare parts to watch technicians nationwide. We will no longer sell 

parts to material houses after April 30, 1996. 

All efforts have been made to ensure a smooth transition to our new 

state-of-the-art facilities. This move is an important part of our reorganization 

process aimed at ultimately improving service to our customers. Inquiries, 

applications and orders will be handled via fax machines to maximize efficiency 

and to better accommodate the growing demand for Rolex spare parts. 

lV 
RO LEX 

Account application inquiries are now being accepted. 
Please direct your requests via fax to: 

Rolex Spare Parts Division, Fax: (214) 871-0427 



ASA 
CLOCKMAKER 

TURNS 
TOOLS AND TECHNIQUES 

FOR REPIVOTJNG GEARS 

PART I 

By J. M. Huckabee, CMC, FBHI 

"The major problem 
with a steady rest and 
repivoting an arbor is 

competition for work space. 
The piece must be held very 

close to the work area." 
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Objective 
A broken pivot in clock gearing 

has long been a nightmare to every 
clockmaker. The objective in this two­
part series is to show the tools and 
techniques that will solve this age-old 
problem in an efficient use of time, 
and also result in a very reliable re­
pair. In fact, it is a repair that will fre­
quently not even leave a trace of work 
evidence. 

The technique uses prefinished 
spring steel wire for the new pivot. 
This material is hard, well finished, 
and a subsequent break is essentially 
unknown. 

Most of the tools are simple in 
nature and may be shop-built, or simi­
lar substitutes may be purchased. Part 
I of this work deals with familiariza­
tion of the tools, and Part II with the 
actual repivoting job. The wheel is 
from a midsize American clock that 
is approximately fifty years old. 

The Problem 
This is the second wheel from the 

time train of our clock, chosen because 
its large size favors photographic 
views. Look over Figure 1. This was 
a deliberate break-off, so that we can 
see the piece. Our repair will drill the 
arbor on exact center, and press-fit a 
new piece into that arbor. The new 
piece will insert into the arbor about 
four to five diameters deep. 

The new pivot must be of equal 
size, length, shape, and finish of the 
original. It will be made of spring 
steel, which is too hard to cut with 
typical hand-held gravers. Most of the 
work will be by grinding. Grinding is 
fast and easy, and prefinished mate­
rial is a great time-saver. 

Grinding Tools 
The hand-held grinder uses two 

types of abrasives. Figure 2 shows a 
pair of Dremel stones on shop-built 
arbors. These may be used in the lathe, 
or in the motor tool of Figure 3. That 
is a small battery-operated tool. The 
stones are about l 11 in diameter, and 
0.032 11 thick. These stones are smaller 
from use. They are Dremel #400, 

available from many sources. 
The accessories in Figure 3 are 

abrasive paper and a soft-backed disc. 
Both are mounted on an arbor similar 
to those in Figure 2. The soft back is 
about ten plies of poster card and 
about 2 112 11 in diameter. I also use 
these in l 11 diameter and four to five 
plies. Many abrasive types and grits 
may be used. The one shown here is a 
Norton product called Adalox, in a grit 
size of 220 (see Figure 3). Finer grits 
are very useful in this type of work. 
Most hardware stores handle the material. 

The Steady Rest 
A simple shop-built steady rest is 

shown in Figure 4 and other views. 
Other forms may be used with similar 
results. This one is not suitable for 
turning with tool bits, but is very 
handy for drilling and grinding. The 
support rods are brass, with a V-notch, 
and a hardwood dowel. The wooden 
support holds lubricant and may be run 
at zero clearance, even at high speed. 

The major problem with a steady 
rest and repivoting an arbor is com­
petition for work space. The piece 
must be held very close to the work area. 

Cutting Tools 
The cutoff tool of Figure 5 is ever 

in use. This one is ground from the 
blade of a hobby knife, and cuts brass 
and mild steel easily. The hand-held 
graver of Figure 6 is a square-shank 
tool ground to a diamond tip. It is 
forming a cup center that we will use 
to support our wheel. 

The Steady Rest Setup 
The setup of Figure 7 is suitable 

for working an arbor that has consid­
erable length. The left support is a 
brass rod with a flat end and a V-notch. 
That rod is 118 11 in diameter. The right 
rod is a wooden dowel of the same size 
fitted with a 114 11 end-pad of similar 
material. A drop of oil makes this 
setup run nicely at all speeds. This 
support is fragile in every direction 
except on the axis of rotation toward 
the lathe spindle. Therefore, it is only 
suitable for the low-stress grinding 



Figure 1. A broken pivot is shown. 
The following tools solve that prob­
lem quickly. 

Figure 2. Thin rotary stones are used 
to cut very hard, prefinished pivot 
material. 

Figure 3. Modern abrasive paper on 
a soft-backed disc is driven in a bat­
tery-powered motor tool. 

Figure 4. A steady rest is needed for 
repivoting work. It is not suitable for 
turning. 

Figure 5. A cutoff tool is used in many 
types of lathe work. This one cuts mild 
steel and brass with ease. 

Figure 6. A cup center is cut in a piece 
of brass rod. This will support and 
drive our repivoting work. 

Figure 7. The steady rest setup is shown. 
This wooden dowel pennits high-speed 
operation at zero clearance. 

Figure 8. A smaller dowel is used if 
the arbor length is short. 

Figure 9. This pivot must rest in the 
cup center, and the two pieces must 
be coupled together. 

Figure 10. The coupling is a piece of 
paper masking tape. 

Figure lJ. Hold the arbor tight in the 
cup center, and pinch the tape in place. 

Figure 12. Grinding the conical tip 
on an inserted pivot. 
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and drilling we will use. 
Exchange ends with the arbor of 

Figure 7, and view the result in Fig­
ure 8. We begin to run out of wheel 
and arbor space. In this example the 
right support rod is a dowel similar in 
size to the brass rod. 

How do we drive this wheel, and 
what holds the system together? Look 
over Figure 9. First note the proxim­
ity of the wheel and short arbor end, 
and the steady rest frame. This shows 
the type of space problem that may be 
encountered with a steady rest. 

How do we drive the system, and 
why not hold the arbor in a collet? (See 
Figure 9.) We do not use a collet be­
cause of alignment problems and run­
out in that type of setup. This cup cen­
ter was cut in perfect truth, and sup­
ports that pivot with some forgiveness 
for alignment error. Not only is this 
simple, it is best for accuracy. Yet we 
must couple these pieces together in 
ordertodriveourarbor. (See Figure 10.) 

The force of drilling and grinding 
is in the direction of the lathe collet. 

I~ 
WITSCHI 
'-./ 

Essentially, all we need is a coupling. 
A piece of paper masking tape about 
1/2 11 wide, and 111 long is ideal. The 
pieces must be free of oil. Study Fig­
ures 10 and 11. Hold the arbor tight in 
the cup center and pinch the tape in 
place. I place the piece diagonally 
across the joint, pinch the sticky faces 
together, and start the motor. This se­
cures the tape. Avoid long run times 
that are not productive. Drilling and 
grinding force keeps the pivot seated 
solid in the cup center. 

To continue in Part II, I will drill 
a hole that is 0.059 11 in diameter to a 
depth approximately to the wheel hub 
of Figure 1. A single layer of tape is 
suitable for that operation. For bits 
somewhat larger, two plies can be 
used. Should your bit hang up, the 
paper joint will break apart, rather than 
break your drill bit, another advantage 
of this drive technique. 

What We May Expect 
Near the end of Part II, you will 

see an operation somewhat like Fig-

Drives All Quartz Watches 
by Magnetic Energy, 

Which Can Be Controlled 
in Speed and Intensity 

• Re-animation of the 
movements 

• Time Setting 
• Tests hand setting 
• Tests concentric running 

of the gear train 
• Improved lubrication 

In Addition 

ure 12. The new pivot is in place, and 
the grinder is finishing the tip. First it 
is ground to length, then a conical tip 
of about a 120° included angle is 
formed. The wheel is driven at about 
3,000 RPM and the grinding disc is 
run at top motor-tool speed. Only a 
couple of seconds of work to finish 
the pivot. 

You may also expect the residue 
from the tape to present a problem. It 
must be carefully cleaned before the 
pieces are returned to service. I split 
the tape along the arbor with the tip 
of a hobby knife, hold the overhang­
ing flap, and roll the lathe by hand. 
This "unwinding" will usually carry 
away all the tape residue. Other methods, 
such as petroleum solvents work well. 

Forward 
Part II will show the step-by-step 

process in replacement of our broken 
pivot. Now that we are familiar with 
the tools, that repivoting job can be 
achieved in about fifteen minutes­
no longer a clockmaker's nightmare.'@ 

• Tests the battery 
• Can set locked trains into motion again 

Witschi Electronics U.S.A., Ltd. 

• Enables repair of most permanently sealed 
watches 
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A wise man once said, "Tools 
are an extension of your hands!" 
This is a very deep and thought­
provoking statement, especially 
to those of us who find tools are 
necessary in order to complete our 
daily tasks. Where would you be 
if it weren't for all those tools 
lying on your bench and in your 
bench drawers. 

The question is not whether it 
is necessary to have tools, but just 
how many are really needed? As 
an example, on my bench right 
now I probably have ten pairs of 
tweezers. Some, I never use. Oth­
ers, I use quite often. How many 
pairs are really needed? I would 
say I could get by with maybe 
three pairs at the most. One pair 
for take-down and reassembly. 
Another for fine work like adjust­
ing hairsprings, and the third 
would be an old pair for doing 
things that might damage the others. 

There are also ten or twelve 
screwdrivers on top of the bench. 
Once again, how many are used 
during the average day? Three 
sizes are plenty: fine, small and 
medium. How often do you use 
the large bladed ones, except if 
you are working on a pocket watch 
or do a lot of prying. Now I know 
some of you are saying, "You 
should never use your screwdriver 
for prying." True, but how many 
of us do? 

Oilers aren't too bad as they 
only make a few sizes, even 
though two are plenty. The same 

ROCK 
QUARRY 

By Fred S. Burckhardt 

goes for hand removers, how many 
sizes do you need? Blowers are 
also useful. I used to use the 
metal ones you get at the supply 
houses. You know the kind I mean, 
the ones that always break. I 
went to a drug store and bought 
a rubber something or other that's 
used to clean baby's ears. That 
was about twenty years ago and 
the thing is still good. 

A drawer full of pliers is an­
other thorn in the side. Some I 
obtained in years gone by that still 
to this day, I have no idea what 
they are used for. Once in a while 
I'll pick up a pair and stare at it 
for several minutes trying to come 
up with some idea as to why they 
were made, but rather than tax my 
brain I'll slip them back into the 
drawer. 

What about the specialty 
items? For example, what do you 
use to close canon pinions? I have 
at least two tools besides my 
staking set that are for that pur­
pose. What do I use? The only 
thing I ever used is a pair of nail 
clippers. I know some of you pur­
ists out there are gasping for air 
but after closing thousands of 
canon pinions, I still think my 
way is best. They are even great 
for closing hairspring collets and 
clipping stud pins or other small 
wire. I never use them for clipping 
my nails even though I'm sure 
they'll do a good job. 

There is one tool that I'm re­
ally fascinated with even though 

I don't know what it is or what it 
is used for in watchmaking. The 
fellow that sold it to me didn't 
know what it was but since it was 
at the supply house, it must be 
something that every watchmaker 
should have. One of these days I'll 
find out what it is and let you 
know. 

Clock repair tools also seem 
to grow and reproduce. Once in 
a while I'll come across one that 
I forgot I even bought. At the time 
it was something I couldn't resist 
as I knew it would be a real time­
saver. According to the flyer, it 
was a tool that every clockmaker 
needed if he/she was going to stay 
in the business. Now I'm afraid 
to get rid of it thinking that maybe 
I'll have to quit the business or 
something. Don't forget the bush­
ing tools, mainspring tools, tools 
for taking things apart and tools 
for putting things together, tools 
for taking care of other tools, and 
tools for replacing tools that are 
now obsolete. 

Sometimes I think back and 
wonder how we ever got along 
without the fancy ultrasonic 
cleaners and timing machines. 
Maybe we are scaring people 
away from our profession when we 
tell them about all the expensive 
equipment and tools they need to 
get started in this business 

Must go now as I just received 
a new tool catalog and I want to 
see if there is anything I can't live 
without. 'i' 
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PICKLE 
BARREL 

JEWELRY REPAIR, 

PART 17-B 

FLUXING, SHIELDING, 

ANNEALING , AND PICKLING 

By Marshall F. Richmond, CMW 

"Sulphuric acid is good 
for pickling nonfe"ous 
metals but it will actually 
dissolve fe"ous metals. 

When handling and 
immersing nonfe"ous 

metals in sulphuric acid, 
steel tweezers should not 
be used because they can 
be damaged by the acid." 
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The last article covered fluxing and 
shielding, so this one will discuss anneal­
ing and pickling. Annealing is a very im­
portant part of making or repairing jew­
elry. Work-hardened metals require anneal­
ing. Most metals, including both ferrous 
and nonferrous metals, get work-hardened 
from hammering, bending, rolling, draw­
ing, or even natural vibrations from wear­
ing. Fmger rings work-harden from just the 
everyday handling of metal objects such 
as eating utensils or from using metal tools. 
For this reason it is important to know how 
to render metal dead soft if bending or 
shaping is required.All metals we encoun­
ter in making or repairing jewelry can be 
annealed by heating to a cherry red color 
and then cooling. Nonferrous metals can 
be quenched in water for quick cooling and 
they will be dead soft. This process will 
not work on ferrous metals, especially high 
carbon steel. When it is heated a cherry 
red color and quenched, it becomes flint 
hard, which is part of the process in tem­
pering steel. To soften a ferrous metal after 
heating it to a cherry red color, it must be 
slowly cooled and should be air cooled. A 
good way to slowly cool ferrous metal is 
to place it on a surface such as a fire brick 
or the bench heat pad used for soldering. 
This way the surface will not transfer the 
cold to the piece being annealed. The metal 
should never be placed on a cold surface 
for this could cause it to harden. 

Using the rolling mill for reducing 
metals to proper thicknesses is something 
that needs to be done by steps that involve 
annealing. Each time the metal is run 
through the rolling mill it not only reduces 
the thickness but increases the length. Af­
ter every third or fourth run through the 
mill, the metal will become harder. If an­
nealed again at this point, metal can be fur­
ther reduced as it is again dead soft. If not 
annealed often enough, the metal will be­
come brittle and porous, and cracks will 
show on the edges. Metals have a grainy 
structure and when rolling the grains be­
come elongated as the metal gets harder. 
When annealed, the grains return to their 
original shape. Although different metals 
and alloys have different annealing tem­
peratures, the metals we use, mostly karat 
gold, silver alloys, nickel, and copper, are 
sufficiently heated if they turn a cherry 

red color. 
Care must always be taken not to over­

heat because this can cause the metal to 
melt. During the annealing process, always 
use a reducing flame which is the outer 
two-thirds of the flame of a torch. This will 
reduce the chance of oxidization on the an­
nealed metal. Becoming proficient at an­
nealing comes with practice and experi­
mentation and knowing when to com­
pletely air cool and when to quickly cool 
by quenching. Quenching in room tem­
perature water is ideal, and if you use a 
weak pickling solution it will remove any 
oxides that may have developed from the 
heating. 

When reducing the diameter of wires 
by drawing them through a drawplate, an­
nealing is most important. They should be 
annealed frequently; when you do so, it is 
amazing how small a piece of wire can be 
reduced from its original size, and the 
length to which it can be stretched. Karat 
gold, silver alloys, nickel, and brass are 
what we use most and they are easy to work 
whether it is with a drawplate, rolling mill, 
or by hammering and bending. 

Annealing is also a necessity in doing 
jewelry repair. Often finger rings come in 
broken, and examination reveals that they 
have become hard and brittle and have bro­
ken as a result of being slightly bent. Such 
pieces should be annealed before repair­
ing. Karat gold after having been soaked 
in chlorine water becomes brittle. Custom­
ers have brought in solid gold wedding 
bands that were in two or three pieces from 
being soaked overnight in Oorox. The bro­
ken ends showed they were porous. To re­
pair such problems, the first step was to 
anneal the pieces, then gold-solder them 
back together. Even highly chlorinated 
swimming pools can be damaging to karat­
gold finger rings. We are often called on to 
repair articles that have tempered steel 
springs which need to be bent or drilled. 
Sometimes these articles must be annealed, 
especially before drilling. 

Being a watchmaker as well as a jew­
eler, I do my own case repair, which often 
requires making and repairing all kinds of 
springs. Annealing can be an important part 
of making these repairs. When learning to 
anneal metals, it is wise to practice on met­
als that, if ruined, will not matter. A good 



way to start is to use a piece of brass or 
nickel silver wire that is hard. It can be rec­
ognized as being hard by bending it in the 
fingers and letting it spring back straight. 
Do not force it to stay bent but just test it 
for its springing ability. Then heat it to a 
cherry red color and quench it. You will 
notice that it will bend easily because now 
it is dead soft. Keep bending it back and 
forth, and notice how it gets springier as 
you continue bending. Eventually it returns 
to about the same springiness that it had 
before it was annealed. Experiment this 
way on larger pieces of metal until you have 
an understanding of how to anneal metals 
to meet the needs of repairing jewelry. 

Using stretching and compressing 
tools to enlarge or reduce ring sizes is one 
of the best examples of when annealing is 
needed. If rings are work-hardened, they 
will break if stretched or shrunk very much. 
When annealed, rings can be stretched sev­
eral sizes and reduced a size or more with­
out damage. As an experiment, I took a 
size-5 ladies 2 mm, 14K gold plain wed­
ding band and first annealed it. This was a 
new ring and being die-struck was already 

work-hardened so it needed to be annealed 
before stretching. By annealing after 
stretching every two sizes, it was stretched 
to a size 12 without changing the shape of 
the ring except for making it much 
thinner. 

Carbon steel, such as water-harden­
ing tool steel can be annealed simply by 
heating it to a cherry red color and then air 
or slowly cooling it. This means that car­
bon drills, when broken off in drilling, can 
be annealed and then can be drilled out if 
other methods fail. If high-speed drills are 
used, these cannot be annealed and drilled 
out. Removing a broken high-speed drill 
can be difficult, if not impossible. When 
doingjewelry repair, most drilling must be 
done with drills smaller than one millime­
ter in diameter. I cannot find listings where 
these drills can be purchased in anything 
other than high-speed steel. When work­
ing on a delicate piece of jewelry great care 
must be used not to break the drill. Carbon 
drills, if subjected to enough speed and 
pressure, can create enough heat to be an­
nealed. This ruins the drill. High-speed 
drills, even though heated almost red hot, 

will not lose their hardness. 
There is a temperature-controlled oven 

that will produce enough heat to temper 
(harden) or anneal metals, and also an in­
strument called a "Pyrometer" for measur­
ing high temperatures. In the manufactur­
ing business where much tempering and 
annealing is done, these tools no doubt pay 
for themselves. They aidin production and 
also in the quality of the work that is to be 
produced. 

However, as a jewelry repairman with 
relatively small amounts of this kind of 
work, it would hardly pay us to make such 
an investment. The practical thing for us 
to do is learn to judge heat by colors, then 
we can do quality work at a fair price and 
still make a good living. Although I do read 
charts on temperatures and figures, I try to 
refrain from quoting them in my articles. I 
do this because my articles are based on 
my experiences, common sense, and logic. 
It works well for me and hopefully will for 
you also. 

Pickling is a process that we in the jew­
elry crafting and repair trade find neces­
sary and helpful. The term pickle, in gen-

Free! PRO-CRAFT Flex Shaft 
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Precision unit at an affordable price! 
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Figure 1. 

Figure 2. 

Figure 3A. Sparex; Figure 3B. 
Sulphuric acid. 

eral, refers to acid in some form. When 
working with jewelry metals, several kinds 
of acids are used. 

Sulphuric acid is usedinadilutedform 
for the removal of oxides that form from 
the applications of heat. The heat causes 
the metal to take on oxygen from the air 
which then forms a surface oxide on the 
metal. This oxide prevents the flow of sol­
der so it must be removed. A solution of 
10% sulphuric acid and 90% water makes 
a good solution for this purpose, especially 
if heated or boiled. For a cold solution, 20% 
acid and 80% water makes an effective so­
lution. In mixingfall strength sulphuric acid 
(or any acid), always pour the acid into 
the water. Never pour water into concen­
trated acids because they will splatter and 
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can be damaging to the skin, clothing, or 
other things they may contact. Other acids 
we find used in our trade are hydrochloric 
(muriatic) acid and nitric acid. These three 
acids can dissolve different metals so they 
should be used carefully. When using them, 
we must learn how they are most effec­
tive. 

Sulphuric acid is good for pickling 
nonferrous metals but it will actually dis­
solve ferrous metals. When handling and 
immersing nonferrous metals into 
sulphuric acid, steel tweezers should not 
be used because they can be damaged by 
the acid. They will also pollute the acid, 
even in its weakened state. On my bench 
is a Pyrex tray containing a glass jar with a 
glass lid (see Figure 1). This is where the 
diluted acid is kept, and beside it is a glass 
jar containing tap water. The tap water is 
used, among other things, as a rinse after 
dipping or soaking any nonferrous article 
to remove oxides. Often, to quicken the 
pickling process, I use copper pickle pans 
which are made from copper pipe caps with 
brass rods silver-soldered to make a handle 
(see Figure 2). Then a wooden piece of 
doweling is added and held in place with 
brass hose caps. The articles to be pickled 
can be placed inside the pans and acid can 
be dipped from the jar of diluted solution, 
so it can be boiled over the flame of the 
torch. Boiling for less than a minute will 
produce the same results as soaking for ten 
minutes or more. When a hard solder joint 
is made on nonferrous metal with no stones, 
it can be dipped in the diluted acid while 
hot. This will pickle it completely and 
quickly. 

The sulphuric acid is the old method 
for pickling but now there is an alternative 
which is a dry granular acid compound 
called "Sparex" (see Figure 3A). Sparex 
can be purchased from most any jewelry 
supplier. Directions on the can explain how 
to mix it with water. It can be used either 
hot or cold, the same as the diluted sulphuric 
acid. The "Sparex" substitute is non-in­
flammable, non-explosive, and safe to use 
in all ways. There is also available, a heated 
pickle pot which can be found in the sup­
pliers' catalogs. If you are doing several 
hours of jewelry work, it is a real conve­
nience because it will keep the solution hot 
for constant use. However, unless you are 

doing a large quantity of jewelry work the 
method I previously explained will be sat­
isfactory. Incidentally, in small appliance 
departments, you can find a small crock 
pot of about a quart capacity that works 
well as a pickle pot. The cost is minimal. 

Make sure to always rinse any article 
inunersed in pickling solution because 
even in its weakened state the acid can eat 
holes in clothing. Also, acid is not good for 
a person's skin. Any acid can be washed 
away with plain water so when contact is 
made with the skin or on clothes, rinsing 
immediately with water will stop its ac­
tion. 

Some of the other uses for the three 
aforementioned acids, other than for re­
moval of oxides are: 

Sulphuric- Dissolving broken screws in 
nonferrous metals if steel. Precleaning or 
cleaning stone set rings which have a build­
up of soap or detergent residues under the 
stones. This can be done by soaking or boil­
ing. Often regular cleaning solutions will 
not remove this residue, but after using the 
pickling solution the item will come clean 
in ultrasonic tank containing cleaning so­
lutions. 

Nitric - Used for testing for gold. Will 
dissolve most nonferrous metals such as 
copper, nickel, or brass but not gold. Also, 
when mixed with hydrochloric acid and 
water will make ''Aqua-Regia" which will 
dissolve gold or gold alloys. 

Hydrochloric (Muriatic) - Will remove 
soft solder from jewelry metals by dissolv­
ing the lead and other alloys in the solder. 
Dissolve zinc in the acid and this makes 
zinc chloride which is soft solder flux. 

When dealing with acids always re­
memberthese are hazardous solutions and 
should be handled and stored as such. Al­
though water will rinse the acid away it 
will not neutralize it. Baking soda will neu­
tralize most acids. 

In the next article we will discuss sol-
dering, brazing, and welding. ~ 



1996 CANDIDATES FOR AWi BOARD OF DIRECTORS 
This year there are eleven candidates, from which five 

directors will be elected to three-year terms. The candi­
dates are shown here. The five who receive the most votes 
will join the current board members during the annual 
Board Meeting, June 29-30, 1996. 

During the month of April, the ballots and a back­
ground sketch of each candidate will be mailed to all A WI 
members eligible to vote. The election mailing will also 
contain the position of each candidate regarding this state­
ment (candidates will respond in 300 words or less): 

"Service and education are the main thrusts of A WI. 
As a director, I would propose the following recommen­
dation." 

A ballot return envelope will also be included in the 
mailing. The envelope will be addressed to the certified 

public accountant who is responsible for counting the votes 
and certifying the outcome of the election. 

All ballots returned must be in the ballot return enve­
lope and postmarked on or before the deadline date that 
will appear in the voting instructions. Only marked bal­
lots should be sent to the certified public accountant. Please 
do not include any notes or requests for information. The 
CPA must hold all ballots received until some time after 
July 1. A WI will be unable to answer any messages you 
might enclose until that time. 

The future of A WI depends on the quality of the people 
the members select to serve as directors. Please take time 
to study the qualifications and positions of each candidate 
carefully when you receive the election mailing. 

James H. Broughton 
Columbus, OH 

Fred S. Burckhardt 
Fort Worth, TX 

Alice B. Carpenter 
Tarboro, NC 

David A. Christianson 
Kendallville, IN 

Dewey Clark 
GlenArm,MD 

Dennis J. Warner 
Springfield, MO 

Gerhard M. Hutter 
Palm Beach, FL 

James E. Williams 
Cortez, CO 

Gerald G. Jaeger 
Sheboygan, Wl 

Sue Ann Wysong 
Austin, TX 

Jack Kurdzionak 
Stoneham, MA 
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TECHNICALLY 
WATCHES 

ANTIQUE WATCH RESTORATION, 

PART CXXIV 

OVERCOILED HAIRSPRINGS 

By Archie B. Perkins, CMW, FNAWCC, FBHI 
© 1996 (All rights reserved by the author) 

The main purpose of the overcoiled hairspring is to improve 
the rate of the watch, especially the isochronal rate. When a watch 
is isochronal, its rate will be the same with different arcs of mo­
tion of the balance wheel. That is, when the mainspring is fully 
wound and the motion of the balance wheel is the greatest, the 
time will be the same as when the mainspring is almost run down 
and the arc of the balance wheel is very small. The time should 
not be affected by the degree of the arc of motion of the balance 
wheel whatever it may be. 

Isochronism and the Flat Hairspring 
Due to the nature of the flat hairspring, isochronism cannot 

be accomplished. This is because the center of gravity of the flat 
hairspring continually shifts during the breathing of the hairspring. 
The flat hairspring can be adjusted so that when it is at rest in the 
watch, its center of gravity is on center with the balance staff 
pivot. However, as the balance wheel starts moving and the hair-
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spring expands and contracts, its center of gravity shifts away and 
toward the regulator pins. This is shown in Figure 1. View A 
shows a flat hairspring which is at rest or unstressed. In this state, 
it could be centered so the balance staff would stand in the center 
of its jewel holes without exerting any side pressure against the 
side of the jewel holes. 

View B, Figure 1 shows the same hairspring in an expanded 
condition (unwound). Note that the coils opposite the regulator 
pins are wider apart than the coils on the side next to the regulator 
pins. This shifting of the body of the hairspring causes its center 
of gravity to shift from the center of the balance staff pivot toward 
the wide spaced coils and away from the regulator pins. 

View C, Figure 1 shows the same flat hairspring which is in 
a contracted (wound) state. Note that the coils opposite the regu­
lator pins are closely spaced. In this case, the center of gravity of 
the hairspring will shift toward the regulator pins on the same 
side as the regulator pins. This shifting of the center of gravity 
prevents a close isochronal rate. If a close isochronal rate is ex­
pected, the center of gravity of the hairspring must remain on the 
center of the axis of the balance staff. This can only be achieved 
with an overcoiled hairspring. 

Isochronism and the Overcoiled Hairspring 
The overcoiled hairspring was patented in 1779 by John 

Arnold (1735-1799) for his cylindrical chronometer hairsprings. 
An overcoil was applied to the flat spiral hairspring by Abraham 
Louis Breguet (1747-1823) some time after its invention by 
Arnold. The flat spiral with its overcoil is often referred to as a 
Breguethairspring. The overcoil at this time was made and shaped 
so it gave the proper results without much thought of mathemati­
cal calculations. It was not until around 1858 that Edouard Phillips 

A 

Figure I . 
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(1821-1889), a mining engineer who specialized in metallurgy 
and springs, was asked to do a mathematical investigation of hair­
springs. Phillips investigated mathematically the correct shapes 
of overcoils for hairsprings to cause them to expand and contract 
concentrically. This concentric development assures a close iso­
chronal rate. 

The work of Phillips was published in the 1860s. Figure 2 is 
used to illustrate the Phillips theory of the overcoil. View 0 is the 
center of the hairspring. The distance ABC is the length of the 
overcoil, and cg is the center of gravity point. 

The Phillips theory is: 
1. The center of gravity of the curve should fall on line OB 
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which is aright angle to line OA that goes through the begin­
ning of the terminal curve. 

2. The distance from the center of gravity (cg) to the center of 
the spring must be equal to the radius of the spring squared, 
divided by the length of the curve. 

ON 
Then, cg= ABC 
A terminal curve ( overcoil) can be any shape as long as the 

center of gravity of the curve is at the correct position. When the 
overcoil is made theoretically correct, it may need to be changed 
slightly to fit the watch and to cause the hairspring to develop 
concentrically when the watch is running. A hairspring must 
breathe evenly in all radial directions for the center of gravity to 
be on the center of the axis of the balance staff. Only when this 
even breathing is present can we expect a close isochronal rate 
from a watch. 

The overcoil must be formed with the least possible amount 
of bending. Otherwise, there will be stiff places and weak places 
in the overcoil which could affect the action of the hairspring 
even though the overcoil is at the correct place. 

Figure 3 is used to illustrate how an overcoiled hairspring 
should act in the watch when the overcoil is made and adjusted 
correctly. View A shows an overcoiled hairspring which is at rest 
(unstressed). View B, Figure 3 shows the same hairspring in an 
expanded (unwound) position. Note that all of the coils are wider 
apart but are still evenly spaced. View C, Figure 3 shows the 
same hairspring in a contracted (wound) position. Note that the 
coils are closer together but still evenly spaced. This example 
shows that the hairspring is breathing evenly or expanding and 
contracting in an even manner. This indicates that the center of 
gravity of the hairspring is on the center of the axis of the balance 
staff. With this condition, we should have a close isochronal rate. 

Figure 4 shows extreme hairspring conditions and how to 
adjust an overcoil for isochronal purposes. View B shows a hair-

B c 

Figure 4. 
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spring with an extreme overcoil. This overcoil causes the short 
arcs of the balance wheel to be faster than the long arcs. An 
extreme overcoil like this causes the hairspring to breathe toward 
the hairspring stud or regulator pins if the watch has regulator 
pins. 

View C, Figure 4 shows the other extreme in hairsprings. 
This is a plain flat hairspring which breathes to the side opposite 
the regulator pins. This condition causes the short arcs of the 
balance wheel to be slower than the long arcs. 

View A, Figure 4 shows how to change an overcoil when 
adjusting the watch for isochronism. Any changes should be 
made to the first half of the overcoil. When the overcoil is shaped 
as shown in solid line and the watch is not isochronal, the follow­
ing changes can be made to the overcoil. Suppose the short arcs 
of the balance wheel are faster than the long arcs. This would 
indicate that the overcoil is too long or the first half of the coil is 
too close to the balance staff. For major adjustments, the overcoil 
would be shortened by putting some of the overcoil back into the 
body of the spring as shown at "b" in View A, Figure 4 to slow 
down the short arcs. For minor adjustment:, the first half of the 
coil is moved away from the staff without shortening the overcoil. 

If the short arcs are slower than the long arcs, the overcoil is 
made longer or moved toward the balance staff as shown at "a," 

View A, Figure 4. 

Shapes of Overcoils 
After Edouard Phillips worked out the theory of the isoch­

ronal overcoil, others were involved in the design of overcoils. 
About 1890-95, Jules Grossmann (1829-1907) and his student 
Louis Lossier worked on the theory of overcoils and inner termi­
nal curves at the hairspring collet. During this time, Louis Lossier 
designed an overcoil that has been used universally over the years. 
This overcoil is shown in Figure 5. 

The design of the Lossier overcoil is simple and easy to re-
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Plate 1. Left Overcoils. 
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Plate 2. Right Overcoils. 
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produce because the overcoil is made up with only two curves 
that can be drawn with a drawing compass. The following is a 
description of the Lossier overcoil. The first 180" of the overcoil 
is drawn with a radius that is .835 X R (radius of spring). The last 
part of the coil, which is the regulator sweep part that ends at the 
regulator pins, is drawn with a radius of .67 X R. This section 
joins the first part of the curve and extends for 83°. Then, of 
course, the regulator sweep is extended enough to reach the hair­
spring stud. This extension was not used when calculating the 
shape of the overcoil. This overcoil was designed for a timepiece 
without regulator pins but it works equally as well with regulator 
pins. 

Overcoil Patterns 
The following overcoil patterns were drawn based on the 

coordinate tables in a book titled Le Reglage De Precision by C. 
Billeter. There are twenty patterns for left overcoils and twenty 
patterns for right overcoils. These patterns have been reduced in 
size in order to accommodate different diameters of hairsprings. 
They can be reduced still further if there is a need. These patterns 
range from a 100% regulator pins distance from center to a 40% 
regulator pins distance. It is very difficult to draw these patterns 
to exactness, but if an overcoil is turned to one of these patterns, 
you will be within the ball park, so to speak. Some final adjusting 
may need to be done in the watch afterward. When referring to 
the overcoil patterns, the following is an explanation of the differ­
ent position points on each pattern. View A shows the start of the 
overcoil. View B shows the position of the regulator pins on the 
outside coil before making the overcoil. View C shows the posi-

Table I . 

20 

Table of Polar Coordinates for Terminal Curves 
Curve No. 3 0.90 

Regulator Pins Distance = 0.90 X Radius of Spring 

Angle of Degrees Radius Vectors 
0 1 

15 0.99 
30 0.985 
45 0.975 
60 0.96 
75 0.94 
90 0.87 

105 0.68 
120 0.565 
135 0.51 
150 0.495 
165 0.52 
180 0.58 
195 0.71 
210 0.89 
225 0.90 
240 0.90 

Curve Development= 200° "'O" 
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tion of the end of the spring before the overcoil is made. View D 
shows the actual position of the regulator pins, and View E shows 
the end of the hairspring after the overcoil is made. (See Plates 1 
and2.) 

Making an Overcoil Pattern 
Figure 6 shows how an overcoil pattern can be made by the 

use of the tables of coordinates. First, a circle is drawn. Then, the 
circle is divided into 15° sections. Next, the degree lines are 
numbered starting with zero at the line where the overcoil starts 
leaving the body of the spring. Next, we start plotting the shape of 
the overcoil by using the figures in the table of coordinates. We 
have selected curve number 3 which has a .90 regulator pins dis­
tance. (See Table 1.) The table shows that for each 15° line there 
is a radius vector number that is multiplied by the radius of the 
circle representing the hairspring. This results in a radius point 
for the position of the overcoil at this particular radius line. The 
followingisanexample. The 15°linehasanumberof.99mm. If 
we have a radius of70.00 mm, then .99 X 70.00 mm= 69.3 mm. 
Then a mark is made on the 15° line which is 69 .3 mm from the 
center of the circle. Now, we go to the 30" line and calculate this 
distance. The table shows that for the 30" line we have the num­
ber.985. Then, .985X70.00=68.95mm. Wenowmakeamark 
on the 30" line which is 68.95 mm from the center of the circle. 
This process is continued on each line until the overcoil points are 
plotted. Then, the overcoil is drawn in through the points made 
on the degree lines. 

The length of the overcoil measured on the outside circle 
from its start to the regulator pins position is 200" 30" or 200.5° 
for this particular overcoil. While forming this overcoil, the regu­
lator pins position moves through an angle of 39° 30" or 39 .5°. 

"Antique Watch Restoration" will continue next month. @ 

Continued on page 56. 
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OSU-OKMULGEE INITIATES CLOCK REPAIR 

CERTIFICATE PROGRAM 
The Small Business Occupations De­

partinent at Oklahoma State University­
Okmulgee announced recently that they are 
initiating a Clock Repair Certificate Program 
for a variety of student types, including ad­
vanced clock repairers, professional clock repair 
technicians, and entrepreneurs who have a desire 
to operate a clock repair service business. 

"These courses will be taught through­
out the academic year by instructor's who 
have years of experience in the field and will 
be designed to provide laboratory experi­
ences in advancing technology. Upon 
completion of these courses, students will 
be issued a Certificate of Completion by the 
Department Head of Small Business Occu­
pations at OSU-Okmulgee," says Jerry Wil­
son, Department Head. 

The course currently being sponsored 
is a four-month hands-on learning experi­
ence which teaches students how to deter­
mine and make repairs to restore a clock to 
an operational timekeeper. They also learn 
how and where to order parts and supplies 
to accomplish the restoration process. 

"Because some clock parts are no longer 
available, we also teach students how to fab­
ricate clock parts by using jewelers and 
watchmakers lathe and other machinery or 
small hand tools. Additionally, we teach me­
ticulous cleaning of the clock works. Lubri­
cation, soldering, plus heat treatment of metal 
are all subjects a student learns during the 
course," says Hugh Dugas, Clock Instructor. 

These courses give students the oppor­
tunity to disassemble, repair, and reassemble 
time only; time and strike; time, chime, and 
strike; and 400-day pendulum clock works. 
Both weight- and spring-driven works are 
used where applicable. Students are also in­
troduced to such other clock works as Atmos, 
Fusee, Comptoise, Electrical, electronic and 
marine timepieces, including alarms. 

Textbook references include the Ques­
tions and Answers of and for the 
Clockmaking Profession, A WI Press; The 
Clock Repair Primer; Balcomb; and the 
Horolovar 400-Day Clock Repair Guide. 

Plans are now being finalized to offer 
the Clock Repair Program over a four to six 
semester period. Students who complete the 
total program should be qualified to pass cer­
tification examinations conducted by the 
American Watchmakers and Clockmakers 

fustitute (AWI). 
OSU-Okmulgee is targeting a national 

audience and expects to have students from 
the central part of the United States enroll in 
these courses. A liaison relationship is being 
proposed with A WI to develop a clock re­
pair curriculum that will yield a world class 
professional/technical clock repairer here in 
the United States. 

Scheduled for the Surnrner '96 semes­
ter is the Fundamentals of Clock Repair and 
the American-made Time and Strike Clock 
Course. The fundamentals clock repair 
course is designed to teach the basic tech­
niques associated with utilizing hand and 
power tools that are commonly used in clock 
repair. Topics will include shop safety, fil­
ing, sawing, and soldering techniques; met­
ric system of measurement, metallurgy tech­
niques, lathe and turning techniques; grav­
ers, milling, pivoting, geartooth manufactur­
ing techniques; and staking tools. 

The American-made Tune and Strike 
Clock Course will teach clock nomenclature. 
Other topics will include disassembly and 
assembly techniques; inspection and trouble­
shooting techniques; and cleaning, repairing, 
and adjusting techniques. Students will learn 
how to polish pivots, replace gear teeth, 
repivot, rebush, make tension springs, pro­
duce new control wires, and restoration tech­
niques. 

Other series of the Clock Certificate pro­
gram include Chiming Clocks and 400-Day 
Anniversary Clocks, Advanced Clock Re­
pair, Complicated Clock Repair, and Resto­
ration Techniques for Clock Repair. 

Approximately ten students are now en­
rolled in the Clock Repair Program. OSU­
Okmulgee also sponsors a Watch and Mi­
cro-instrumentation Repair Program and has 
modeled a curriculum after the WOSTEP II 
program that provides approximately 3,000 
clock hours of laboratory time. 

Classes start in January, April, and Au­
gust. OSU-Okmulgee's mission is advanc­
ing technology. They are located thirty miles 
south ofTulsa, Oklahoma. Financial aid and 
a residence campus are available. 

For more information on course sched­
ules, contact: Small Business Occupations 
Department, OSU-Okmulgee, 1801E.4th 
St., Okmulgee, OK 74447. Phone: (918) 
756-6211, ext. 271. ~ 

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 

800-847-4188 
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MUSIC Box 
CLOCKS 

TWELVE-TUNE MUSIC Box WITH 
SIX BELLS, PART 9 

By Leo A. Jaroslaw 
©1996 (All rights reserved by the author) 

56 Male Geneva Stop 
57 Female Geneva Stop 
58 Spring Arbor 
59 Shoulder Screw 

60 Stop Finger 
61 Slot 
62 Concave 
63 Convex 

Figure 9.1. Geneva stop assembly. 
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Introduction 
In Part 8 we completed removal of the comb. We will 

now continue to disassemble the movement. 

Mainspring Let Down 
Remove female geneva stop (57). (See Figure 9.1.) 

NOTE: The purpose of a geneva stop,for those who 
may not be familiar with it, is to limit the number of turns 
that can be applied to winding the mainspring. It is set to 
stop before the spring is fully wound on one end. It also 
prevents a complete rundown of the spring and the pos­
sibility of the spring becoming unhooked from the ar­
bor. When properly setup the lock allows the spring to 
work in the most effective range of the spring. 

The geneva stop or lock as it is sometimes called, con­
sists of two components: a male geneva stop (56) and a 
female geneva stop (57) (See Figure 9.1.) The male is fit­
ted to the spring arbor (58) and therefore turns with it. 
The female is a disk with a number of slots ( 61) around its 
circumference. The number would depend on the number 
of turns in the design of the mainspring assembly. The 
female is free to rotate on the shoulder screw (59). 

The area between all but one pair of slots on the fe­
male is concave with a radius equal to the curve of the 
circumference of the male. This allows the male to rotate 
without engagement with the female until the stop finger 
(60) enters the slot (61). 

As it continues to rotate, the male drives the female 
around until the male stop finger comes out. The next slot 
is now lined up to receive the male extension on its next 
rotation. After the designed number of rotations of the male 
disk/spring arbor, the male body contacts the convex sec­
tion of the female disk. As the male cannot move it is ef­
fectively stopped. The same action takes place in unwinding. 

NOTE: The female geneva stop can only be removed 
when its position is in the upper half of the spring barrel 
(26). It must also be free of the male stop finger (60). 

If the female geneva stop is not in the correct posi­
tion, complete the following steps. 

8.1. Temporarily re-attach the winding lever. (See Fig­
ure 9.5.) 

8.1.1. Wind spring one or two ratchet steps at a time. 
Release the governor. Repeat as necessary until the fe­
male geneva stop is in position to be removed. 

8.1.2. Remove female geneva stop. 
8.2. Run movement until the spring is completely 

wound down. 

NOTE: When spring is completely run down, there 
will be freedom of movement between the spring barrel 
main wheel and the cylinder drive wheel. 



If the spring cannot be run down because of some gov­
ernor problem or other bind, it will have to be let down. 

8.2.1. On a key-wound music box, the procedure is 
exactly the same as you would use in letting down a clock 
mainspring. 

CAUTION: MUSIC BOX MAINSPRINGS ARE AL­
MOST ALWAYS MORE POWERFUL THAN MOST 
CLOCK MAINSPRINGS. THE EXCEPTION 
WOULD BE ENGLISH BRACKET CLOCK FUSEE 
SPRINGS WHICH ARE SIMILAR IN WIDTH AND 
STRENGTH TO MANY MUSIC BOX MAIN­
SPRINGS. 

8.2.2. On a lever-wound movement, release the up­
per click (28) and bring the lever (9) back until up straight, 
engage click. (See Figure 9.5.) Pull lightly on lever and 
release lower click (113) allowing spring to unwind pull­
ing lever down. Engage lower click. Repeat till unwound. 

NOTE: As found, the female geneva stop was miss-

-. -113 

-5 

NOTE: Lower Click spring 114 should be 
shown under Holding Click 113. 

5 Bed Plate 
9 Winding Lever 
26 Spring Barrel 
27 Spring Barrel Big Wheel 
28 Winding Upper Click 
30 Spring Motor Bridge 

Figure 9.5. Spring motor winding components. 

ing and the male damaged. (See Figure 9.2.) The work 
required to replace the damaged geneva stop will be de­
scribed later in Part 16. 

9. Remove governor and set aside. (See Figure 9.3.) 

NOTE: The governor is attached to the bedplate by 
a screw (64) through the governor block (20). Alignment 
is accomplished by two dowel pins ( 65) in the block which 
mate with holes in the bedplate (66). 

NOTE: The governor attachment described above is 
for the later movements. In the earlier governors the screw 
came up through the bedplate and threaded into the gov­
ernor block. 

NOTE: The later governors were of two types. One, 
the governor on the movement we are discussing, has a 
cutaway section (67) on top of the governor bracket (18). 
This provides access for a screwdriver directly to the at­
taching screw. 

115 2 8 

9 

114 113 

110 Winding Ratchet Wheel 
111 Spring Arbor 
112 Spring Arbor Square 
113 Holding Lower Click 
114 Lower Click Spring 
115 Upper Click Spring 
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16 

15 Endless Screw/Arbor 
16 Endless Screw Peep Hole 
18 Bracket 
19 Adjustable Bearing Screw 
20 Governor Block 
21 Stop Spring 
22 StopArm 
23 Stop Tail 
24 Worm/Middle Wheel 
25 Jewel Plate 

Figure 9.3. Governor and components. 
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64 Governor Attaching Screw 
65 Dowel Pin 
66 Governor Locating Hole 
67 Screw Access Cutaway 
68 Bracket Attaching Screw 
69 Endless Screw/Fan Assembly 
70 Adjustable Fan Blades 
71 First Wheel 
72 Adjustable Lower Bearing 
73 Block Side Plate 



9 

1 

l 
65 

1 Cylinder Assembly 29 Cylinder Drive Wheel 
2 Comb Assembly 31 Cylinder Bridge 
3 Governor Assembly 32 Cylinder Arbor 
4 Spring (motor) Assembly 65 Dowel Pin 
5 Bed Plate 74 Change/Repeat Lever 
9 Winding Lever 75 Cylinder Bridge Screw 
11 Tune Change Control 76 Cylinder Return Spring 
26 Spring Barrel 77 Tune Indicator 
27 Spring Barrel Big Wheel 78 Cylinder Great Wheel 

Figure 9.4. Cylinder assembly control and indicator. 
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Figure 9.2. Geneva stop as found. 

Figure 9.6. Temporary storage of cylinder. 

The other type has a solid top on the governor 
bracket. To gain access to the mounting screw, it is nec­
essary to remove the bracket. The bracket is attached to 
the governor block with a screw at the lower end (68). 
(See Figure 9.3.) 

CAUTION: WHEN REMOVING THE GOVER­
NOR BRACKET. CARE MUST BE TAKEN TO PRE­
VENT DAMAGE TO THE ENDLESS SCREW/FAN 
ASSEMBLY (69). 

10. Remove cylinder and set aside. (See Figure 9.4.) 

NOTE: The cylinder is mounted between brass 
bridges (31) at either end. These bridges, as with most 
others on this movement, are located with dowel pins ( 65 ). 
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10.1. Remove tune indicator (76). 
10.2. Remove change/repeat lever (74). 
10.3. Remove cylinder bridge screws (75). 
10.4. Lift cylinder and bridges off the bedplate. Leave 

bridges on the cylinder arbor at this time. 

NOTE: It may be necessary to pry up the bridges, 
depending on the fit of the locator dowel pins. 

CAUTION: WHEN LIFTING THE CYLINDER. 
GRASP IT BY THE DRIVE WHEEL ON ONE END 
AND THE GREAT WHEEL ON THE OTHER END. 

10.5. Wrap cylinder. 
10.5.1. Remove bridges. 

NOTE: I had available some 112 "foam sheeting. I 
used that to wrap and protect the cylinder, then placed it 
in a box (see Figure 9.6). You could also use any plastic 
foam sheeting, bubble wrap, corrugated card board, or 
if nothing else is available, several layers of newspaper. 
These must all be at least as thick as the length of the 
pins to protect them. The purpose of the wrap is to pro­
tect the cylinder pins while the cylinder is set aside until 
it is to be worked. 

11. Remove spring barrel assembly. (See Figures 9.1 
and 7.1, View D-Feb. '96.) 

11.1. Loosen and remove the four screws attaching 
the motor bridges (30). 

NOTE: Some of the books on music boxes refer to 
the spring barrel assembly as a motor. I will use the two 
terms interchangeably. 

The motor bridges on this movement are the only 
bridges without locating pins. 

11.2. Disassemble and remove winding lever, if not 
removed previously. 

11.3. Remove male geneva stop (56). 
11.4. Remove motor bridges. Set aside. 
11.5. Set aside spring barrel. 

NOTE: This completes the basic disassembly. As we 
continue, we will describe each component and proce­
dures in the recommended order. 

In the next part we will start cleaning. 



First of all, I would like to take this 
opportunity to thank another local mem­
ber for his time and hard work. Donny 
Fox has done an excellent job cleaning 
and polishing all the punches and stumps 
in thirteen sets ofK&D staking tools and 
thirteen sets of Seitz Jeweling tools. 
These tools will be used by the students 
of the Academy ofWatchmaking begin­
ning July 15, plus they will be available 
for members to use during any of the 
Project Extend classes. Thanks again 
Donny for all your help. 

You will notice several changes in 
the schedule for Project Extend classes 
in this month's issue of Horological 
Times. We have combined the schedule 
of the Academy of Watchmaking with 
the watchmaking courses of Project Ex­
tend. This will allow us to disregard any 
minimum registration concerning 
courses related to watchmaking. You 
will be able to participate in any of the 
published watchmaking courses, even 
if you are the only one interested. Next 
month we will publish the new sched­
ule for clockmaking courses complete 
with several new and improved classes. 

Henry Frystak:, renowned Bulova 
Accutron expert and instructor, is sched­
uled to teach a one-week course on the 

EDUCATION 

UPDATE 
by James E. Lubic 

Bulova Accutron, June 10-14, 1996, 
here at Project Extend. We do have a 
few members registered, but there is still 
plenty of room for others who have been 
waiting for this training. Mr. Frystak: will 
take you through the Accutron 214, 218, 
221, and 230. Don't miss this opportu­
nity to learn from the expert. 

There are plenty of spaces available 
in all the other Project Extend and Bench 
Courses scheduled for May and June. 
Check the schedule for subjects that in-

Figure 1. Mike Mishou works on a 
great wheel during the Micro Lathe 
Course in St. Paul, Minnesota. 

terest you at Project Extend, and for 
Bench Courses near you. Remember the 
ELM Trust has grants available for 
Project Extend students. 

Pictured below are two students 
from Roy Hovey's recent course on the 
micro lathe which took place in Minne­
apolis, Minnesota. Everything is now in 
place for the more advanced "Cross 
Slide" course to take place June 7-9, 
1996, also in Minneapolis. If you are in­
terested, there is space available. ~ 

Figure 2. Susan Wood works on a 
great wheel during the Micro Lathe 
Course in St. Paul, Minnesota. 

Stella THE FINEST UNBREAKABLE ROUND WATCH CRYSTALS 
A QUALITY NAME YOU CAN DEPEND ON 

WE HAVE STELLA 
LO-DOME CRYSTALS HI-DOME CRYSTALS 
HUNTING CRYSTALS RING CRYSTALS 

TO NAME JUST A FEW 

Contact your watch material supplier today and ask for us by name -- STELLA 

Distributed by: 

American Perfit Crystal Corp. 653 Eleventh Ave. New York, NY 10036 
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A BLACK 
FOREST 

CLOCK & 
MUSIC Box 

By David J. Carlson 

"An important part of 
the assembly was the 

restoration of the alarm 
system for the music box 
which consisted of two 
levers and an arbor." 
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The very impressive Black For­
est clock shown in Figure 1 was 
brought into the shop. The overall di­
mensions are 35" tall, 28" wide, and 
15" deep. The clock is made in two 
parts: the upper section is a finely 
carved statue of a hunter carrying a 
double-barreled shotgun with a visible 
escapement French clock mounted 
immediately below the statue, and the 
lower section is a carved base which 
contains an eight-tune music box built 
by B. A. Bremond. There is a hinged 
door at the rear of the base which may 
be opened to enable a louder sound 
and to access the tune sheet which lists 
the eight tunes in French. 1 On the 
left side of the base there is a hole for 
the music box winding crank. On the 
right side of the base, control of the 
music box is provided by two levers. 
The first lever has two positions: re­
peat the tune or "Change the Airs;" a 
second lever provides three positions: 
"Music at Pleasure," "hrs," and "Silence 
Lock." Judging by the music box, the clock 
was most likely built in the 1870s. 

As received, the alarm system to 
start the music box had been removed 
from the French clock. The music box 
would not start reliably, and the 
mechanism to provide the play on the 
hour had been removed from the mu­
sic box. The owner wanted the sys­
tem restored. The project proved to be 
a formidable challenge. 

French Clock 
The visible escapement French 

clock was taken down, cleaned, lubri­
cated, and reassembled. An important 
part of the assembly was the restora­
tion of the alarm system for the music 
box which consisted of two levers and 
an arbor. Fortunately these pieces 
were found in the base of the clock. 

Hour Signal 
The signal or alarm to start the 

music box is derived from a system 
of two levers and a pin in the minute 
wheel. The front plate of the clock is 
shown in Figure 2 with the minute 
wheel in place and the lever immedi­
ately behind it. When the cannon pin-

ion and hour wheel are put in place, 
the timing is set so that the minute 
wheel pin allows the lever to fall two 
minutes before the hour bell strike. 
The rear plate is shown in Figure 3 
with the lever and spring. Not visible 
are two pins. One pin is attached to 
the lever and rests on the spring. The 
second pin is a stop pin in the back 
plate which limits the upward move­
ment of the spring. Figure 4 is a view 
of the completely assembled move­
ment with the pendulum and "signal" 
weight in place. The value of the 
weight is critical for two reasons. First, 
the spring on the back plate in Figure 
3 must support the weight of the as­
sembly at a position which enables the 
lever on the front plate in Figure 2 to 
intersect the minute wheel pin. The 
second reason is that the weight must 
be heavy enough to provide sufficient 
impulse energy to key the music box. 
After some experimentation, 15 grams 
was selected for the "signal" weight 
assembly which was well within the 
adjustment range of the rear spring 
and sufficient to key the music box. 

Operation 
At ten minutes to the hour, the pin 

on the minute wheel starts to lift the 
front lever which in tum lifts the rear 
lever. At five minutes to the hour, the 
lever is approximately at the halfway 
lift position at which point the spring 
on the rear plate hits the stop. The rear 
lever continues to rise until two min­
utes to the hour when the front lever 
drops off the minute wheel pin and si­
multaneously the rear lever and sig­
nal weight are released. As the rear le­
ver falls it picks up the spring which 
deflects downwards allowing the 
weight to deliver an impulse to the 
music box trip lever at the bottom of 
its travel. The spring causes the weight 
to "bounce" back and the levers are 
again in position for the next cycle. In 
principle this action is similar to the 
"surprise strike" which is used in some 
European clock designs. 

Music Box 
As received, the music box had 



Figure 7. Music box control levers. 

Figure 4. Complete clock assembly. 
Figure 1. Black Forest clock. 

Figure 8. Music box trigger system. 

Figure 2. Front plate with control lever. 

Figure 9. Music box with control system 
Figure 5. Governor taken apart. 

Figure 3. Rear plate with control lever. Figure 6. External control levers. Figure 10. Eight music box airs. 
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Figure 2. The domed flexible crystal 
of varying heights. 

Figure 3. The round press-on crys­
tal: the straight-sided crystal fits 
snugly over the raised rim on the case 
frame. 
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Figure 4a. The bezel ring then fits 
tightly around the outside of the crys­
tal creating a sandwich in which the 
outer bezel ring holds the crystal 
firmly against the inner rim of the case 
frame. 

Figure 4b. Locked in place with the 
crystal press. 

Figure 5. Round cylinder crystal: 
straight-sided crystal, hollow in the 
inside to give room for the watch 
hands, snaps into the straight-sided 
watch bezel. 

Figure 6. Sealed in place with crys­
tal cement applied around the circum­
ference of the bezel recess. 

Ffl 3.6MM 

Figure 7a. Measure the inside of the 
bezel to get the needed size; in this 
case the crystal bezel is part of the 
case frame and takes a round cylin­
der crystal. 

Figure 7b. This case uses a press-on 
crystal. Measure the outside diameter 
of the case rim and the inside diam­
eter of the separate crystal bezel. 



Figure 8. In very inexpensive watch 
cases, the crystal that fits snugly over 
the case frame rim has walls too thin 
for the outside bezel to fit firmly 
around the outside of the crystal and 
hold the crystal in place. Primarily 
because the crystal (with thicker 
walls) is not available as a replace­
ment crystal. 

Figure 9. On many of these inexpen­
sive watch cases, where a genuine re­
placement crystal is not available, 
pick a generic replacement crystal that 
fits snugly into the crystal bezel ring 
and then cement the bezel and crystal 
to the case frame by applying an ep­
oxy around the case frame rim. 

Figure 10. Seiko two-part crystal ep­
oxy: a flexible, resilient epoxy for seal­
ing loose crystal to case frames. Works 
especially well for filling in gaps cre­
ated by a crystal that is too loose afit 
in the case. Yet this epoxy can be eas­
ily removed by heating the case and 
crystal. 

PA466 

Figure 11 a. Three other styles of 
press-on crystals in addition to the rim 
style. 
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Figure 11 b. A small sampling of the 
sizes and shapes of press-on crystals 
available. 
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Figure 12a. The typical armored (ten­
sion ring) crystal. 

Figure 12b. Various styles of tension 
ring crystals: the thin type on top is 
for thin watches, the domed style in 
Figure J 2a along with the flat top and 
beveled edge types are more for looks. 

Figure 13. Tension ring crystals fit 
only in bezels that have straight walls. 

Figure 14. Bezels with angled or bev­
eled walls require only the flexible 
type crystals. 
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The round press-on crystal has received much less at­
tention (albeit some). This crystal comes in two significant 
types: the domed press-on and the cylinder press-on. The most 
common press-on crystal is called a "ring style" and is gener­
ally pressed onto a raised lip on the case frame with finger 
pressure (see Figure 3); and is then held in place with a bezel 
ring that presses around the crystal's perimeter using a crys­
tal or case press (see Figure 4). The round cylinder crystal 
is straight-sided and typically presses onto or snaps into a 
straight-sided bezel recess (see Figure 5), although I find that 
a bit of crystal cement applied to the bezel recess (see Figure 
6) gives a much better pennanence. In either situation, mea­
sure for a tight fit. Measure the inside diameter of the bezel 
ring to get the size needed. You'll find the sizes that are avail­
able listed in your crystal catalogue. On some of the very 
inexpensive watch cases of this style, a replacement with a 
tight fit around the case ring is too thin in the crystal wall to 
hold the bezel ring that is supposed to press on around the 
outside diameter of the crystal (see Figure 8). In this case the 

only way to replace the crystal is to pick one that fits firmly 
within the bezel ring and then cement the crystal and bezel 
ring onto the case frame (see Figure 9) using a resilient crys­
tal epoxy such as the Seiko S-310 (see Figure 10). 

In addition to this "ring style" press-on crystal, there are 
three other styles of press-on crystals available: the magni­
fier, the flange, and the lip flange. The three are available in a 
rather limited range of sizes and are all listed in your crystal 
catalogue by outside millimeter diameter (see Figure 11). 

The armored or tension ring crystals have also been 
covered quite well in the literature; again, Henry Fried's Watch 
Repairer's Manual, along with Archie Perkin's and Wes 
Door's articles in Horological Times give excellent instruc­
tion on these crystals. (See Figure 1.) However, a couple of 
comments are in order. Armored crystals come in several 
configurations; domed, domed with magnifier, flat top, flat 
with beveled edges and very thin for very thin watches (see 
Figure 12). Keep in mind that these crystals fit only in bezels 
that have straight walls (see Figure 13); the bezels with angled 

Figure 17. Removing decorative be­
zel ring using a folded piece of poly 
bag to protect the case finish. This 
bezel ring also provides protection for 
the upper portion of the armored or 
tension ring crystal. The crystal itself 
seats on the inside of the case frame 
as in Figure 16 using a stepped ten­
sion ring to hold the movement. 

Figure 15. Cases with a wide gap 
between bezel and dial edge require a 
wide tension ring to keep the dialed 
movement in place. 

Figure I 6b. Jn some thinner watch 
cases, the dialed movement sits above 
the crystal seat. This is done to give a 
deeper wall for the crystal to seat 
against. The stepped tension ring pro­
vides a wider pressure suiface on its 
outer diameter and a recessed step to 
hold the movement in place. 

Figure 16a. A "stepped" tension ring 
is required to hold some movements 
in place. 

36 HOROLOGICAL TIMES 

Figure 18. Removing old crystal by 
pressing outward from the inside of the 
case frame. 



or beveled walls require the flexible type crystals (see Figure 14 ). 
The tension rings in armored crystals vary, also, and can 

be an important issue. Some watch cases and their respective 
dials require a crystal with an extra wide tension ring (reflec­
tor ring) to span the gap between dial and case frame (see 
Figure 15). Other watch cases and their respective dials re­
quire a stepped tension ring to hold the recessed dialed move­
ment in position (see Figure 16). In either case extra wide 
rings are available to fit any tension ring crystal, and stepped 
ring armored crystals are also available in many diameters. 

1. Actually, about twenty-three articles related to crys­
tals have appeared in Horological Times over the past sixteen 
years. Many of these offer miscellaneous hints and tips of 
value. (See Figure lB.) ~ 

IN MEMORIAL 

I 
Joseph "Joe" C. Crooks, Jr. 

1919 -1996 

Joe Crooks served two terms as President of A WI, 
1980-1981 and 1981-1982. He was best known for his 
"country boy" wit and humor and his laid-back approach 
to solving problems. 

Joe was blessed with a wealth of natural mechanical 
ability and an inquisitive mind that prompted him to ex­
periment and find a better way. "Jingle Joe" Crooks be­
gan writing a "Bench Tips" column for A WI soon after 
Horological Times was born. At that time he was Techni­
cal Director of the North Carolina Watchmakers Associa­
tion and penned his original Bench Tips for their newslet­
ter. A book of the complete collection of Joe Crooks' bench 
tips is just about to go to press. 

Joe Crooks lived in Mooresville, North Carolina, 
where he operated Joe 's Watch Shop until illness forced 
him to give it up recently. He is survived by his wife, Peg 
Crooks; a son, Joseph C. Crooks III; a daughter, Joanne 
Barrier; a sister, Christine Daves; and three grandchildren 
and one great-grandchild. ~ 

PYRAMID/DIAMOND CRYSTALS 

Now available in sizes 18.0 to 32mm, in .5 
increments. This new crystal fits popular 
fashion watches by Fossil® and many more. 
All made of tempered mineral glass and have 
polished edges. •. a. 

ifitmt. 
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-

~· 12+ Q 
$5.95 

6-11 

$6.95 
3-5 

$8.95 
Each ~ I I 

May be assorted for quantity pricing!!! 

Available in black ring with gold numer­
als & gold ring with black numerals. 
Available in sizes 18.00mm to 32.0mm in 
.5mm increments. 

$4.95 3+ 

Wholesale Jeweler & Watchmaker Supplies 
Tampa, Florida 33602-1200 
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Figure A. 

HEAT 
TREATMENT 

OF STEEL 
J.P. Kenyon, CMC 

38 HOROLOGICAL TIMES 

Metals used for the manufacture of clock movements are 
carefully chosen in respect to their physical properties, on the 
basis of the function they are intended to achieve. To meet certain 
physical specifications, some metals require additional improve­
ments in their microstructure. Steel can be put through a process 
of heat treatment involving a combination of controlled heating 
and cooling operations to adjust its properties in respect to hard­
ness, toughness, and wear resistance. The various methods of 
heat treatment are explained below, with the recommended pro­
cedure of each technique. 

Physical properties of steel can be adjusted to fit the require­
ments of a part by techniques known as hardening, tempering, 
and annealing. 

Hardening 
The most important heat treatment is hardening. This tech­

nique renders the maximum physical properties in respect to hard­
ness, strength, and wear of steel. The process consists of heating 
the steel to a temperature well over the "critical range" and cool­
ing it rapidly in water or oil. 

The "critical temperature" is the temperature to which steel 
must be heated so it will harden properly when cooled by quench­
ing. This temperature varies with different kinds of steel. The 
higher the carbon content, the lower the "critical temperature" 
needed for hardening. High carbon steel is hardened by heating it 
to a "dull red" (about 1200 degrees F.) and then quenching it into 
a liquid to cool it quickly. Ref er to Table 1 for color/temperature 
relationships used in hardening steel. 

The temperature to which steel is heated before cooling gov­
erns its hardness and resistance to breakage. In testing hardness 
of steel samples, it is found that steel cooled at ''white heat" is 
very brittle and will require a relatively small amount of pressure 
for breakage. This is due to the course molecular structure formed 
on cooling. Steel cooled at ''bright red" heat is somewhat less 
brittle due to a corresponding finer structure and will require some­
what more pressure for breakage. Steel cooled at "dull red" heat 
is even less brittle due to the formation of a fine, smooth molecu­
lar structure and considerably more pressure is required for break­
age. This theory can be demonstrated by observing representa­
tive fractures with an ordinary loupe. 

Demonstration 
Heat the end of a 1/8" steel rod to "white heat" and quickly 

cool it in water. Clamp it in a bench vise and put enough pressure 
on it to break it. It will break with little pressure and the fracture 
will show an irregular surface. 

Heat a similar rod to ''bright red" and cool it. This one will 
require somewhat more pressure to break it, and the fracture will 
show a cleaner break. 

Now heat the end of a rod to "dull red" and cool it. This 
sample will require considerably more pressure to break it, and 
the fracture will show a clean, smooth surface. 

Steel that has been heated for hardening then cooled by sub­
merging it in water is hard and brittle. The same steel cooled by 
dunking it in oil tends to be somewhat less brittle. Specific oils, 



formulated for this purpose, with a safe flash point, must be used 
to avoid a possible fire or explosion. 

A propane torch, alcohol lamp, or Bunsen burner is com­
monly used for heating. The piece to be heated can be held with 
pliers, forceps, tweezers, or placed on an asbestos free heating 
block until it is heated to "dull red," then dropped into water or oil 
to quickly cool it. To prevent the oxidizing effect of heat and air 
from forming a hard scale on the surface of the part, heat it slightly 
at first, then dip it into liquid soap or roll it on a bar of common 
laundry soap until it is fully covered. This coating will flake off 
when the part is heated to "dull red" and dropped into wateroroil. 

To prevent uneven contraction and warping, the item must 
be quickly dunked or dropped into the cooling medium. 

A method commonly used for a part that is thin, or smaller in 
diameter in the center than at the ends, is to wrap a short length of 
fine iron wire around it to hold it in a flame, as shown in Figure A. 
It is heated to a "dull red" and then suddenly cooled. This ap­
proach permits cooling by placing the piece endwise into the cool­
ing liquid. When this shape of part is cooled broadside, it tends to 
warp due to the unequal contraction of metal on opposite sides. 

For practice, harden several 3/4 11 lengths of 118 11 steel rod and 
several pieces of sheet steel about 1/411 x 3/411 x 1/3211 in dimen­
sion, using methods described above. 

Testing for Hardn~ 
To test steel for hardness, the ''file test" is the simplest proce­

dure. A file is drawn over the surface. If it slides over the face 

without making a scratch, the piece can be considered hard. If 
scratches occur, the part is soft and will have to be rehardened. 

Tempering Steel 
Hardened steel is much too brittle for clock parts, but hard­

ness can be reduced by a process called ''tempering." Heating 
steel after hardening reduces its hardness somewhat, and makes 
it less brittle and more elastic. When heated to about 580 degrees 
F. it reaches its maximum elasticity. Color changes observed 
during heating are used to determine the specific end-point for 
desired properties to be developed when cooled by dunking. Refer 
to Table 2 for color/temperature relationships used in tem­
pering steel. 

Air Tempering 
Air tempering is the most common method used for temper­

ing small parts. In this technique, emery cloth is used to polish the 
surface of the hardened steel so that color changes that occur 
during the process can be observed. The piece to be tempered is 
heated with a direct flame until it assumes the color indicating the 
temper desired. It is then immediately dropped into water to 
cool it. 

When a piece of brightened steel is heated, the surface will 
first take on a "pale yellow" or "straw color." This color is formed 
by the oxidizing effect of the heat and air. It appears when the 
metal reaches a temperature of about 420 degrees F. At this tem­
perature, brittleness of the metal reduces enough so that cutting 

QUARTZ 
PLATFORM 

Our newest watch water resistant 
tester features a low-drift detection 

system that provides the greatest 
accuracy to-date. Test results can be 

printed. Pressure-vacuum test to 330 Ft. 

WATCH-MASTER 
Quartz Watch Timer & Analyzer 
Reasonably priced. Handy instrument. 

Allows watchmakers to perform most tests 
recommended by quartz watch manufacturers. Can be added to test quartz 

and tuning fork watches 
Vibrograf has six models of waterproof 

checkers - one for every budget and need. Automatic and user friendly. 

THREE PAYMENT PLAN WITH APPROVED CREDIT,.., LEASING PLANS AVAILABLE 

For more information,~ o VIBROGRAF U.S.A. CORP. 
the name of your local 504 Cherry Lane, Floral Park, NY 11001 
distributor contact: Tel: (516) 437-8700 Fax: (516) 437-8708 
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tools will hold their edges, and enough elasticity is added to pre­
vent them from breaking too easily. 1bis temper color is used for 
drills and taps. 

If heating is continued, the color will change to "dark straw" 
and then ''brown." The latter color indicates a temperature of at 
least 500 degrees F. and has little practical use. Steel tempered to 
''brown'' is too soft for cutting tools and too hard for parts that are 
to be shaped with cutters. The ''brown" color changes to varying 
shades of "purple" at about 530 degrees F. 1bis color is used only 
for the sake of color itself, such as on clock hands or screw heads. 

The heated steel changes from "purple" to "dark blue," then 
to a "light blue" at about 580 degrees F. Steel tempered to this 
color is soft enough to be machined, yet hard enough to with­
stand wear. 1bis is the temper most commonly used for balance 
staffs and flat steel parts of a clock. 

With continued heating, the color will change rapidly to "pale 
blue," the temper used for many kinds of springs. Springs tem­
pered to "blue" will usually break under use, but a temper of 
"pale blue" provides sufficienttoughness while retaining the hard­
ness required. After "pale blue," steel changes color to "pale gray," 
at which point it is quite soft and the temper is said to be com­
pletely "drawn." 

Color does not always indicate temper. Any piece of steel or 
soft iron will show the same colors when heated. Colors are use­
ful only in tempering tool steel that has been previously hardened 
to glass hard, and for coloring clock hands, screw heads, etc. 

An exercise using the most common temper colors follows: 
1. Harden several 3/4" lengths of 118" rod and temper them to 

"pale straw." 
2. Harden several more and temper them to a "dark blue." 
3. Harden several pieces of 114" x 3/4" x 1132" sheet steel and 

temper them to "blue." 
4. Harden several more sheets and temper them to a "light" or 

"pale blue." 

Bluing Steel 
Steel screws and small parts to be blued (or tempered) can be 

placed on a bluing slip which is designed to hold the pieces and 
insure that they are heated evenly to achieve a uniform color. The 
slip is held over a flame until the color indicating the temper de­
sired appears; then, the piece is immersed in water. 

A bluing slip can be made from a piece of sheet brass about 
l "x 2" x 1132" . An iron handle about four inches in length is 
riveted to the brass slip. Several holes for different size screws 
should be drilled close to the end of the slip and a groove should 
be filed across it to hold round parts. See Figure B. 

When heating forthe purpose of bluing screws or other parts, 
it is important to clean and polish the surface before heating. Care 
should be taken not to touch the polished surface with fingers. A 
finger print will defile a color. The finer and brighter the polish 
before tempering, the better and more even the color will be. 

Annealing Steel 
Hard steel must be annealed for shaping or machining. 1bis 

technique removes all the hardness. It is accomplished by heating 
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the piece to above its "critical range," ("cherry red") and allowing 
it to cool very slowly. The cooling process can be done in air or in 
an annealing pan filled with sand, pumice stone, or another suit­
able medium. An annealing pan permits limited control of the 
cooling process. Steel can be made even softer by heating it in 
sand, then allowing it to cool while remaining in the sand, which 
will take considerably more time. @ 
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Table 1 Color - Temperature Relationships used in Hard­
ening Steel 

Color 
Dull Red 
Dark Cherry Red 
Cherry Red 
Clear Cherry Red 
Deep Orange 
Clear Orange 
White 
Bright White 

Temperature (degrees F.) 
1280 
1470 
1650 
1830 
2010 
2190 
2370 
2550 

Table 2 Color - Temperature Relationships used in Tem­
pering Steel 

Color Temperature Use 
(degrees F.) 

Pale Straw 430 Gravers, Tool Bits 
Straw 450 
Dark Straw 490 Taps 
Brown-Yellow 500 
Yellow-Purple 520 
Light Purple 530 
Dark Purple 550 
Dark Blue 570 Staffs, Screws 
Pale Blue 590 
Paler Blue 610 Steel for Turning 



INDIANA 
The Indianapolis Horological Asso­
ciation held their January meeting at 
the Heritage House in Indianapolis, 
IN. Gary Beckman presented the pro­
gram "Tricks of the Trade." Mr. 
Beckman is the only diamond cutter 
in the state oflndiana. He shared many 
bits of helpful information and trade 
secrets that were once kept private. 
The program was geared mainly to­
ward jewelry with some watch and 
clock repair information being cov­
ered also. 

MINNESOTA 
The Minnesota Clockmakers Guild 
held their January meeting at St. Paul 
Technical College. Kern Schwartz, 
incoming president, recognized Mike 
Mishou for his leadership as president 
for the past year. Brent Glommen ref­
erenced a variety of historical prod­
ucts and methods used for cleaning 
movements. John Sullivan presented 
his experiences with the use of a tum­
bler for cleaning movements and clock 
parts. 

"Is the Mainspring Set?" was the 
topic of discussion at the February 
meeting of the Minnesota Clockmak­
ers Guild. Bill Weast presented the 
program which covered how to mea­
sure the torque created by a main­
spring, and data collected by compar­
ing old mainsprings to new main­
springs. 

NEW JERSEY 
The Watchmakers Association of New 
Jersey's (WANJ) February meeting 
featured Tom Park, Chief Product 

ASSOCIATION 

NEWS 

Engineer for Wittnauer Watch Co. 
This program was canceled twice be­
fore due to bad weather. Mr. Park dis­
cussed Wittnauer's new products, in­
cluding the twenty-year-battery-life 
watch. He also shared bench tips, ser­
vice procedures, and information on 
ordering replacement parts. 

A mail-in ballot election was held 
this year because bad weather prohib­
ited the normal November election. 
The following officers will serve the 
WANJ for the remainder of 1996: John 
Sokol, president; Joseph Cerullo, vice 
president; Michael Wilken, secretary; 
and Hans Weber, treasurer 

NEW YORK 
At the November 1995 meeting of 

the Horological Society of New York, 
Daniel Mied, a well-known horologist 
and teacher, gave an interesting illus­
trated lecture on various types of es­
capements of past horological move­
ments. Mr. Mied also discussed mea­
suring devices for determining the 
accuracy of positions for pallet stones. 
Members of the audience experienced 
hands-on participation with the move­
ments provided by Mied. A lively 
question and answer session wrapped 
up the evening. 

NORTH CAROLINA 
The North Carolina Watchmakers As­
sociation has announced the dates for 
their upcoming annual business meet­
ing. It will be held May 31, June 1 &2, 
1996 at the Holiday Inn Woodlawn, 
Charlotte, NC. For detailed informa­
tion, please contact Alice Carpenter at 
(919) 823-2944. 

OHIO 
Elmer Hilvers, longtime Watchmak­
ers/Clockmakers Association of Ohio 
(WAO) member, passed away on Oc­
tober 7, 1995. 

Mr. Hilvers, prior to retiring, 
owned and operated Hilvers Jewelers 
in Leipsic, Ohio, which he opened in 
March 1947. He was a graduate of the 
Kansas City School of Watchmaking 
and a member of the WAO for more 
than thirty years. Mr. Hilvers was a 
strong supporter for the WAO; he 
served on the Board of Directors for 
many years and as Vice President and 
Treasurer. 

He was married to Eva Rose 
Roesner who survives. Also surviving 
are his three daughters: Dixie Lee, 
Peggi Ann, and Rose Marie; one son, 
Larry; and eleven grandchildren. 

WASHINGTON 
On January 8, 1996, the Washington 
State Watchmakers Association held 
their meeting at North Seattle Com­
munity College. Before the regular 
business meeting, Jeff Grieff gave a 
lecture on Rolex watches. The subjects 
covered were: proper oils and greases 
and their uses, how to achieve diffi­
cult procedures, technique for putting 
on the sapphire crystal, and which 
watches to avoid servicing due to parts 
that are no longer available. 

President Dean Hinkson presided 
over the regular business meeting. The 
discussion included: costs involved in 
making monthly mailings, sending a 
delegate to A WI' s annual meetings in 
June, various money-making projects, 
and the successful schedule of A WI 
Bench Courses in the Seattle area. 'i' 
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REPAIRING 

MECHANICAL 

WATCHES & 
CLOCKS 

A COMPLETE SERIES OF 

BENCH PRACTICES 

REPLACING REGULATOR PINS, 

UNIT[[, PART 1 

By Henry B. Fried, 
CMW, CMC, FAWI, FBHI, *FNAWCC 
© 1996 (All rights reserved by the author) 

"A regula,tor with a broken pin may 
cause a loss of up to twenty minutes a 
day. Bent, worn, or burred pins also 

cause inconsistencies in timekeeping." 
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One of the most frequent causes of poor timing in watches 
may be directly traced to the poor condition of the regulator pins. 
A regulator with a broken pin may cause a loss of up to twenty 
minutes a day. Bent, worn, or burred pins also cause inconsisten­
cies in timekeeping. Although some new watches are appearing 
without regulators, these are in the extreme minority so that a 
knowledge of replacing these pins is still an essential part of the 
watchmaker's skill and trade. 

Replacing a regulator pin may become necessary because of 
breakage or because it may have become marred, irreparably bent, 
or kinked (see Figure 1). Bent regulator pins cause the hairspring 
to waver so that the vibrations are irregular. 

To remove a broken regulator pin, the regulator is removed 
from the balance bridge and the regulator is placed topside-down 
on a steel bench block With a sharp well-fitting screwdriver, twist 
the regulator key completely around so that it appears as shown 
in Figure 2. Then adjust the regulator so that the stump of the 
broken pin is directly over a suitably sized hole in the steel block 
A sharpened steel needle, set into an appropriate holder, is then 
placed on the stump of the broken pin and downward pressure is 
applied (see Figure 3). Sometimes the original pin is lodged rather 
securely in its hole in the regulator, and some force may be neces­
sary to dislodge it. 

Regulator pins can be bought, but sometimes few of these 
will fit a particular regulator owing to the great variance of these 
holes. Therefore, it is important to know how to make a regulator 
pin, should the occasion arise. 

To an apprentice, making anew regulator pin is not as simple 
as it seems. It is not enough to insert a tapered pin to fill up the 
hole. Regulator pins should present a cylindrical and perpen­
dicular appearance. A tapered surface will cause a slight shim­
mying of the hairspring. Figure 4 shows how only the bottom 
edge of the hairspring touches a tapered surface (pin). Here the 
bottom edge of the spring touches the slanted surface of the out­
side pin and as it continues to press against this pin, the incidence 
of these angles forces the spring upward When the spring ex­
pands and is forced against the other surface if it is tapered, the 
opposite effect will take place, thus the hairspring will have an 
alternately upward and downward shimmying, all owing to im­
properly shaped pins. 

In order for the pin to become secure in the regulator, the 
section of the pin that will remain in the pinhole should be slightly 
tapered, but the part of the pin regulating the hairspring should be 
cylindrical as shown in Figure 5. 

Too thick a pin does not leave sufficient space for the hair­
spring and a slight amount of necessary freedom. This is shown 
in Figure 6. If the spring is tight between the pin and the regulator 
key, any movement of the regulator to bring the balance to time 
will bend the hairspring as shown in Figure 7. 

Regulator pins may be made from hardened brass, nickel, or 
wire. Straight brass pins are ideally suited for conversion because 
these are hardened and are of sufficient thickness to permit han­
dling and reduction in diameter without too much waste. The first 
operation is tapering the wire until it enters the pinhole in the 
regulator and extends through it as shown in Figure 8. Tapering 



Figure 1. Broken, bent, or marred pins must be replaced. 

Figure 2. First step in removing the pin is to twist regula­
tor key completely around with a sharp, well-fitting screw­
driver. 

Figure 3. Regulator pin is dislodged with a sharpened 
needle and pin over a hole in a block. 

Figure 4. A tapered pin will cause a slight shimmying of 
the hairspring as only the bottom edge of spring touches 
regulator pin. 

Figure 5. Only bottom part of the pin to remain in pinhole 
should be tapered to securely fasten it. 

Figure 6. Too thick a pin does not allow the space neces­
sary for freedom of the hairspring. 
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Figure 7. Too little space between the pin and regulator 
key will bend the hairspring when the regulator is moved. 

Figure 8. First operation in making the pin is tapering it 
until it enters the pinhole as shown. 

\ 

~ -
I 

Figure 9. Too much pressure against pin with the file while 
turning in the lathe will cause result as shown. 
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the pin can be done in the lathe or in the pinvise, skillfully ma­
nipulated. When made by hand, the brass taper pin is held in the 
pinvise and the pin is rested in a shallow groove of a wooden 
block held in the benchvise. 

Ready-made taper pins are about 114" (6.35 mm) long. These 
have a taper that gauges about .60 mm at one end (thick end) and 
tapers down to about .25 mm at the other (thin end). This insures 
a taper of the correct angle-one that will easily be secured and 
not work loose. 

When the pin is made in the lathe, a fine flat file could be 
used to bring the taper to shape. The file is held underneath the 
wire so that the work may be seen. In this case, the direction in 
which the lathe generally turns must be reversed so that the file 
can cut. Care must be exercised not to press too hard up against 
the taper as this will bend it and make it appear as shown in Fig­
ure 9. Some watchmakers prefer to use a Jacot runner or a steel 
block with groove to support the pin while the taper is being 
formed. In such a case the file is run across the top of the pin 
instead of under it. 

After the first taper is formed, the regulator is fitted over the 
taper as shown in Figure 10 and pushed as far as it will go, twist­
ing it on with a little pressure. Then the regulator is twisted off 
again. The place on the taper pin that was tightest in the regulator 
pinhole will show a burnish mark (see Figure 11). This point is 
noted because from that mark outward the pin must be reduced in 
thickness so that it becomes cylindrical, or a file mark is made at 

, the spot where the taper pin emerges from the pinhole in the regu-

Figures 10 and 11. The regulator is twisted on taper as tight 
as possible. This spot will be indicated by burnish mark and 
from this point onward, the pin is made cylindrical. 

Figure 12. Before tapered pin is converted to cylindrical 
shape it must be cut to proper length. 



lator (shown by the arrow in Figure 10). This too will indicate 
where the tapered section of the pin is to be converted to a cylin­
drical shape. 

Before this operation is started, this section is shortened to its 
proper length. The length of a regulator pin must be adjusted so 
that it will permit the toe of the regulator key to be closed under it 
(see Figure 12). It should not be too short so that the hairspring 
can escape from it (see Figure 13). The length of the regulator pin 
is adjusted at this time because it is still thick enough to have its 
end filed flat, which could not be done if it wer~ thin. Further­
more, if it were left longer it would be difficult to make it cylindri­
cal and as thin as required. 

To determine the correct length, the regulator key is turned 
partially back again, and the pin is cut off flush with the bottom 
surface of the key. Then, the file works across the front tip of the 
pin until it is about .05 mm above the top of the toe of the key, 
leaving this much freedom between the top of the toe of the key 
and the end of the pin. 

Figure 13. Regulator pin must not be cut off too short so 
as to allow the hairspring to escape from under it. 

Figure 14. Groove is cut into section of the taper just above the 
point where it enters hole to facilitate breaking off this portion. 

The cylindrical portion of the regulator pin when finished, 
should gauge about .10 mm. However, the filing should be stopped 
when the pin reaches .15 mm. Here, a burnisher or a fine jasper 
stone is used to finish the pin so that when it is reduced to its final 
thickness it will have a fine finish and be free from file marks. 
When this is done, it should look like Figure 14. To facilitate 
breaking the pin after it is turned to dimensions, a groove is cut 
into the section of the taper which is just above the point where it 
enters the pinhole in the regulator, shown by the arrow in Figure 14. 

After this operation, the regulator is twisted on the pin as 
tight as it will go. A slight bending twist will break the pin at the 
groove (see arrow-Figure 14). The top of the pin is then fin­
ished off with a file, burnisher or jasper stone, taking care not to 
scratch the polished steel top of the regulator. The finished job 
should look like Figure 15. '@ 

Figure 15. After breaking off unwanted portion above the groove, 
top of pin is.finished off with.file, burnisher, or jasper stone. 

NAWCC §choo[ off lH[o1ro[ogy 
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James 0. Michaels, Director 
Watch & Clock Repair Instructor 

John A. Nagle, Assistant Direcror 
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 &lucation -

Division of Private Licensed Schools. 
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World Watch, Clock and 
Jewelry Show: April 
18-25, 1996 

The Swiss exhibitors at 
the World Watch, Clock 
and Jewelry Show are the 
ambassadors of a dynamic 
industry ready to confront 
the challenges posed by the 
globalization and evolution 
of its markets. Faced with 
moderate figures for 1995, 
it is reacting with lucidity, 
coherence, a capacity for 
innovation, and a commit­
ment to quality at every 
level. 

Mixed Results 
The high value of the 

franc, the saturation of tra­
dition al markets, and 
changing consumer behav­
ior are just some of the 
problems confronting the 
Swiss watch industry. 
Nineteen ninety-five's glo­
bal export figures, though 
still incomplete, will prob­
ably show a slight drop 
compared to the previous 
year's record-breaking re­
sults. A breakdown by ma­
terial reveals increased 
sales in watches made of 
silver, stainless steel, and 
other metals like brass and 
aluminum at the expense of 
gold, platinum, and stain­
less steel/gold on the one 
hand and plastic on the 
other. However, compared 
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to Swiss exports as a whole 
over the last ten years with 
a global export increase of 
around 50%, the watch in­
dustry has enjoyed well­
above-average results, al­
most doubling in turnover. 
These impressive figures 
should not be unduly af­
fected by the 1995 results 
and should remain above 
8 % per annum. The indus­
try has every reason to be 
optimistic. 

Prospects for New Markets 
The prospects for new 

markets in Asia, Eastern 
Europe, and Latin America 
look interesting despite the 
fact that high labor costs in 
Switzerland and political 
instability in certain im­
porting countries paint a 
somewhat less rosy picture. 
The Swiss watch industry 
should also benefit from 
the partial easing of trade 
restrictions in India, a mar­
ket with enormous poten­
tial where Swiss watches 
are highly valued. 

Dynamic Industry 
At the same time, 

watchmakers are going to 
great lengths to adapt to 
new consumer behavior. 
Innovation and creativity 
have been put high on their 
agenda along with invest­
ment in the research and 
development of new prod-

ucts and technologies. 
Positive initiatives include 
the launching of new com­
panies and the develop­
ment of new production 
methods for manufacturing 
low-priced watches. Com­
panies are also strengthen­
ing their brand identity and 
demonstrating greater co­
herence in defining their 
collections and communi­
cation strategies. To im­
prove their image, some 
exhibitors at the World 
Watch, Clock and Jewelry 
Show have even invested 
in new stands, just three 
years before the show un­
dergoes the complete re­
structuring outlined in the 
Messe Basel Plus project. 

Excellence of Products 
Manufacturers remain 

deeply committed to the 
image of quality and exclu­
siveness for which their 
products have become in­
ternationally renowned. 
The jewelry, classic and 
sports watches presented 
here are stunning examples 
of Swiss creativity at its 
most consummate and re­
fined. Luxury jewelry 
timepieces, the concrete 
expression of women's 
dreams, are in strong evi­
dence and there is a clear 
trend towards art deco, 
while Mickey Mouse 
brings a refreshing element 

of humor to the industry's 
most sophisticated cre­
ations. 

Featured this month 
are three watches that can 
be seen at the 1996 show. 

Figure 1. PATEK 
PHILIPPE - A technical 
tour de force, the J 8K gold 
wristwatch chronograph is 
a masterpiece of precision 
and reliability. The origi­
nality of its complicated 
movement lies in the com­
bination of a split-seconds 
chronograph with a thirty­
minute counter, a perpetual 
calendar and moon phases, 
a small seconds hand and 
a day, date, month, and 
leap-year indicator, all 
housed within an elegant 
case. With the fly-back 
function, events of varying 
lengths can be timed simul­
taneously. The dial, in sil­
vered opaline, is embel­
lished with J 8K yellow­
gold Arabic numerals and 
hands. A sapphire glass 
case back reveals the mag­
nificent work on the move­
ment. 



Figure 2. BREGUET - At 
the end of the eighteenth 
century, Abraham-Louis 
Breguet, the celebrated 
watchmaker and founder of 
Breguet, conceived and in­
vented the tourbillon regu­
lator to overcome the time 
variations caused by the 
positional errors which 
plagued early pocket 
watches. His invention has 
now been given a new di­
mension through the trans­
parency and refinement of 
the 18K yellow-gold skel­
eton watch with a tourbil­
lon movement. The hand­
winding movement with a 
Breguet balance spring is 
hand-engraved and fea­
tures a perpetual calendar 
giving the day of the week, 
month, and leap year. The 
small seconds hand is 
placed on the tourbillon 
axis and a serpentine hand 
indicates the date. The sil­
vered gold chapter-ring 
and auxiliary dials are 
hand-guilloched. 

Figure 3. GJRARD­
PERREGAUX - This stun­
ning wristwatch, fashioned 
in platinum, is the culmina­
tion of hundreds of hours 
of exacting and meticulous 
work and an extraordinar­
ily high level of precision. 
Featuring a tourbillon 
mechanism, it represents 

yet another tour de force 
from the master watchmak­
ers of the Manufacture 
Girard-Perregaux. The 
structure of the bridges is 
enhanced by the hand­
winding skeleton move­
ment, which is in yellow, 
pink, or white gold. The 
bezel and its attachments, 
as well as the hour mark­
ers, are luxuriously set with 
diamonds. A true work of 
art inspired by the past and 
brought to life by the skills 
of modern master watch­
makers. 

Vibrograf U.S.A. Corp. 
Introduces the Vibrograf 
Check Impulse 

Mr. Joseph Presti, 
President of Vibrograf 
U.S.A. Corp., announced 
the introduction of an 
amazing new quartz watch 
repair tool. The Check Im­
pulse tests the electronic 
circuit and will restart many 
previously nonrepairable 
watches by magnetic en­
ergy. It also can be used to 
improve lubrication and set 
hands. At only $239, it is a 
must for every watch­
maker's bench. 

For further information 
contact: Mr. Joseph D. Presti, 
President, Vibrograf U.S.A. 
Corp., 504 Cherry Lane, Flo­
ral Park, NY 11001-1696. 
Phone: (516) 437-8700. Fax: 
(516) 437-8708. 

Figure 4. 
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Casio Introduces Two 
New Watches 

Two watches, a "touch 
icon" Databank and "analog/ 
digital" Twincept, were dis­
played by Dover, New Jersey­
based Casio, Inc. at the Con­
sumer Electronics Show held 
in Las Vegas in January. 

VDB-200 Databank, 
$119.95 suggested retail, 
will be available in June, 
1996. The touch of an icon 
on the watch dial activates 
the features that include 
200 pages of Telememo 
and 200 pages of Schedule­
memo. Both the Telememo 
and Schedule-memo fea­
ture an automatic name­
sorting function. (Memo­
ries are shared between 
Telememo and Schedule­
memo.) 

The watch also fea­
tures a multifunction alarm, 
hourly time signals, count­
down alarm, and a 11100 of 
a second stopwatch. 

The VDB-200 features 
the regular time-keeping 
functions of hour, minute, 
second, am/pm, month, 
date and day, has an auto­
c alendar that is prepro­
grammed until the year 
2039 and can reveal the 
time in either the 12-hour 
or 24-hour format. It has an 
electro-luminescent back­
light so that you can see the 
time in total darkness. 

ABX60B-7A, 
Twincept, $199.95 sug­
gested retail, will be avail­
able in May, 1996. "With a 
Twincept analog/digital 
combination watch, you 
can go from fashionable to 
knowledgeable at the push 
of a button. It's a watch that 
works twice as hard," said 
Marty Gormley, Vice Presi­
dent of Casio's Timepiece 
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Division. 
"Keeping track of your 

contacts is as easy as keep­
ing time with the Twincept," 
says Gormley. "As a watch, 
the Twincept is an attractive 
analog watch, but as needed, 
you can activate the LCD 
'screen' to access its impres­
sive digital features which 
include fifty pages of 
Telememo, 11100 of a sec­
ond stopwatch, five multi­
function alarms and world­
timer." 

The ABX60B-7 A is 
water resistant to fifty 
meters and has an electro-
1 uminescent backlight so 
that you can see the time in 
total darkness. 

Figure 5A. With Casio s 
ABX60B-7A "Twincept " 
analog/digital combination 
watch, you can go from fash­
ionable to knowledgeable at 
the push of a button. 

Figure SB. Casio's VDB-
200 Databank is pictured. 
The touch of an icon on the 
watch activates features 
that include Telememo and 
Schedule-memo functions. 

Polish Intricately Detailed 
Jewlery in Minutes 

Gesswein adds the 
Pritic "SS" to its Magnetic 
Tumbler line. Uniformly 
polish filigree, multiple set­
tings, and hard-to-reach 
surfaces. The low-cost, 
high-quality Pritic "SS" 
brings all precious metals 
as well as platinum to a 
bright polish. Unlike con­
ventional tumbling , the 
Model "SS" Tumbler does 

not work-harden the sur­
face, making stone setting 
easy. This compact, virtu­
ally silent machine can pol­
ish an average of 25 ladies 
rings every 30 minutes pol­
ishing 200 rings in an 8-
hour work day. Powerful 
magnets inside the tumbler 
base cause miniature steel 
shot media to spin around 
the jewelry. By constantly 
changing the polarity, the 
spinning shot reaches those 
areas once impossible to 
polish. 

Call Gesswein and 
make arrangements to send 
samples to polish. They 
will be returned with a de­
tailed report on how they 
were finished. This service 
is free of charge. For more in­
formation contact RoseMary 
Massage at Paul H. Gesswein, 
Inc., 255 Hancock Ave., 
Bridgeport, CT 06605. 
Phone: 1(800) 544-2043, 
extension 241.@ 

Figure 6. 
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No Free Lunch But Still A Good Value 
I was recently given four large card­

board boxes of old periodicals, some of 
which dated back to the early 1950s. In­
cluded in this collection were old copies of 
the Horological Institute of America's jour­
nal which is a predecessor to our Horo­
logical Times. There were announcements 
every month for the meetings of various 
state horological associations. In those 
days, the state associations had speakers 
from all of the major American watch and 
clock companies as well as Swiss watch 
companies at their meetings. The manu­
facturers also presented educational work­
shops for horologists who wanted to keep 
abreast of the changes in the industry. There 
were no costs associated with these meet­
ings and workshops because the manufac­
turers paid the expenses associated with 
the programs they presented. The state dues 
for this period averaged about $5 per year 
and the Horological Institute of America's 
dues were about $10 per year. 

When I joined the Massachusetts 
Watchmakers Association twenty-five 
years ago, things had already begun to 
change. Manufacturers were still present­
ing programs to our members, but our pro­
gram chairman had to work harder to at­
tract the speakers. Dues in the association 
began to rise and membership dwindled. 

Today, industry programs are almost 
nonexistent and program chairmen are 
challenged to present a good program at 
every meeting. What are we to do? If we 
don't bring something of value to our 
meetings, members will not attend. If mem­
bers don't attend, they will not continue 
their membership in the association. We 
must now face the reality that it costs some­
thing to present a good program and the 
membership must share those costs. In the 
so-called good old days, the manufactur-

AFFILIATE 

CHAPTER 

COLUMN 
By Jack Kurdzionak 

ers felt that the investment they made in 
programs for chapter meetings would pay 
dividends to them by increasing the sale of 
repair materials and decreasing complaints 
about service in the field. Apparently, most 
of today's manufacturers and importers do 
not see any value in that kind of an invest­
ment. We cannot look in this direction for 
programs. 

Ourprogramchainnenmustnow seek 
out people in our industry who are willing 
to donate their time and expertise to a chap­
ter meeting, and I can assure you those 
people are out there. What we cannot ex­
pect is to have these same people donate 
their time and expertise, and also pay their 
own expenses to travel to a meeting. The 
affiliate chapter is going to have to provide 
funds from its own treasury to bring quali­
fied speakers to its meetings. You might 
say to me that the local treasury is so low 
in funds that a round trip airline ticket is 
out of the question. An alternative to this is 
to have each member who attends one of 
these special meetings pay a small sum to 
offset the travel costs of the speaker. 

I spoke recently to A WI member Mark 
Butterworth of Muscatine, Iowa. In addi­
tion to operating a clock repair shop, Mark 
is a distributor for Urgos clock movements 
as well as a dealer for Herrnle clock move­
ments. He has prepared a clock repair 
workshop thathe would be willing to share 
with any affiliate chapter in the country. 
To keep the airline fare low, he will travel 
on a weekend and present his program at a 
Sunday meeting. All he needs is an airline 
ticketandaccommodationsforaSaturday 
night stay. It seems to me that if a member 
of a chapter had to pay a small fee to at­
tend Mark's workshop, it would be a good 
value for the money spent. 

The days of the free lunch are over. 
We horologists must take responsibility for 

ourselves because no one else is going to 
do it for us. When all things are consid­
ered, there is no free lunch anywhere. 
Whatever you do has a cost in money, time, 
or both. The most important consideration 
in spending your time or your money is if 
you are getting a good value for what you 
have spent. Today even television view­
ing is expensive. Many of us pay to have 
cable TV, in addition some have pay per 
view, and we all pay in time spent to watch 
the TV You must decide whether TV view­
ing is a good value for the time and money 
spent. I can assure you that your attendance 
at a workshop for clock or watch repair is 
going to be an exceptional value. 

The horological professions are spe­
cial in that most of the practitioners truly 
enjoy their work. It is one of those occupa­
tions that demands a deep commitment 
from the people who have chosen it as a 
vocation or an avocation. In plain English, 
this profession is one that you either love 
or leave. With this in mind, I urge you to 
examine the possibilities of funding the 
travel expenses of people who are willing 
to donate their time to your chapter. These 
people are willing to give freely of their 
time and talent because of their love of the 
profession. All we must do is meet them 
halfway and provide for their expenses for 
the visit. The time and money spent for 
professional development is truly a good 
value when weighed against some of the 
other things we spend our time and money 
doing. 

If you need some suggestions for 
speakers and programs, give me a call at 
(617) 438-6977 or write to me at AWi. 
Mark Butterworth is just one of a number 
of people who are more than willing to give 
of themselves. Seize the opportunity to 
bring these people to your meetings. 'i 

APRIL 1996 49 



A. NEW REQUESTS 
Clock Strikes At Rapid 
Speed 
Jordan Renaud, Deep River, 
Ontario, Canada, has an an­
tique Beehive-type clock with 
lyre plates, circa 1860-1870. 
This clock has eight wheels in 
the strike train including the fly. 
The third wheel in the strike 
contains the pin that activates 
the hammer tail. Even though 
the fly is attached tightly to the 
arbor, the strike sequence oc­
curs very rapidly. The clock 
has the original power springs 
in it. Can anyone suggest the 
reason, and a remedy for this 
rapid striking problem? 

"Regina" Music Box 
Cameron Spicknall, Elmira, 
NY, is seeking the phone 
and/or address of the dis­
tributor of "Regina" music 
boxes. We have directory 
listings for firms using the 
name "Regina;" they are 
located in Schwenningen 
and Porzheim, Germany 
and Les Genevez, Switzer­
land. They are basically 
watch/clock manufacturers 
and there is no indication 
which, if any, produces 
music boxes. Can anyone 
help with a distributor in 
this country, or manufac­
turer in Europe? 

Expansion Band Repairs 
In mid-1995 we were ad­
vised of a firm which did 
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an excellent job repairing 
expansion bands. After we 
published the firm's name 
and address we were ad­
vised that the individual 
had recently died. Now we 
are back to square one. 
Roger Hunt, Ocala, Florida, 
is the latest to request a 
source for such repairs. 

Sharp Talking Clock 
Gary Block, Agawam, 
MA, seeks the address/ 
phone number of the firm 
which distributes Sharp 
Corporation Clocks by 
Bentley Inc. out of Los 
Angeles, California. These 
are talking clocks. We 
have a listing for the Sharp 
Talking Clock in Japan; it 
1s Sharp Corp., 22-22 
Nagaike-Cho, Abeno-Ku, 
Osaka, Japan. Can any 
reader supply a contact for 
this clock in the United 
States? 

B. RESPONSES 
IBM Radio Time Longcase 
Electrically Wound Clock 
George Bacon, G.B. Tech­
nologies, an A WI member 
in Toronto, Canada has also 
supplied the IBM Manual 
for their Type 37 Radio­
Supervised Clock re­
quested by V. Rodriguez. 

In addition Mr. Bacon 
has supplied an IBM Time 
Equipment Systems Manual 
for the Technical Library. 

The manual contains most 
of the equipment con­
nected with a clock system 
from the early 25 master 
units up to and including 
the 91 series master clocks 
with 12-hour corrections. 
Most all the engineering 
changes and newsletters 
have been incorporated 
into this manual's contents. 
It is a very important addi­
tion to our library. 

C. ITEMS STILL NEEDED 
Waltham Display 
George Kuckenbaker, 
Harpers Ferry, WV, re­
cently received the 
Waltham display as a gift 
(see Figure 1). The circu-

Figure 1. 

lar Lucite contains model 
771,681, and 6/0-D, 21-
jewel movements all 
marked 5 adj., made in 
U.S.A. There are gold 
hands on all of the move­
ments. 

Any information about 
this display, such as its pur­
pose and approximate date 
will be appreciated. 

Aurora Clock by Kirsch 
Hamilton 
Walter Celli, Nanuet, NY, 
seeks any information any­
one can supply about the 
Aurora clock by Kirsch 
Hamilton in Massachu­
setts. Mr. Celli has tried to 
contact them by phone with 



no success. A check of the 
current Thomas Register 
fails to provide an entry for 
Kirsch Hamilton although 
A WI files list them without 
an address. 

Trinad Rock Klox 
Donn Kummer, Tangent, 
OR, has a Trinad Rock 
clock with loose hands. He 
can get the back off but 
can't get the dial out of the 
bezel. It doesn't seem to 
pry off. The glass crystal, 
which he is afraid of chip­
ping, may be epoxied. Mr. 
Kummer hopes to hear 
from anyone with informa­
tion about this clock. 

Vigor Electric Soldering 
l\1achine,l\1ode1Sl\1-800 
William Carson, Groton, 
MA, recently purchased a 

Vigor Heavy Duty electric 
soldering machine. He is 
seeking a user's manual 
and spare parts list. 

Waterbury #100 Hall 
Clock 
Richard Porter, Minneapo­
lis, MN, has frequently 
helped with "BB" requests. 
Now he seeks information 
about a Waterbury #100 pin 
wheel escapement hall 
clock movement which he 
has for restoration. Specifi­
cally, Mr. Porter seeks the 
following information: 
1) Suspension Spring: Ma­

terial, length, width, 
thickness, and is it single 
or double leaf? 

2) Cable: Size and mate­
rial? 

3) Date of manufacture? 
4) If possible, a source for 

or picture of the sweep 
second hand that fits 
the protruding tapered 
end of the escape 
wheel arbor. 

Pictures or technical infor­
mation from someone fa­
miliar with this clock will 
be appreciated. 

Zenith Wilcometre l\1anual 
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. 

Pieper Clock Company 
Raymond A. Meffert, Ar­
lington, MN, is seeking the 
address and telephone 
number of the firm that 
markets Pieper Clocks. 

Elma Amplifix Balance 
Amplitude l\1eter 
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. 

Tools for ~he Wa~chmaker 

P1N REMOVll\16 Kn 
Our new kit is the most practical made for 
removing friction pins from watch bracelets. 
The grooved block holds the bracelet steady 
so the repairman can hold the punch and 
tap it lightly with the small hammer provid­
ed. Pins are tempered steel l .Omm and 
0.8mm and are replaceable. They are 
secured by set screws. Hommer, punches 
and block are also available individually. 
PSH-100.00 
List Price ..... _ ................................ 23.80 
Our Price ........................ $ 21.40 

CUP !iPRll\16 REMOVll\16 PLIER 

An essential tool for adjusting the length of expandable 
watch bands. The flat jaw rests atop the lin~ and the 
pointed tip fits under the clip spring. By gently squeez­
ing, the clip spring pops up and can be easily removed 
to allow for sizing. 
PLR-136.00 
List Priai ........•.........•............... ·-·········-······-· 9.95 
Our Price ........................................ $ 8.95 

L-li MA!iTER CA!iE DPEl\IER 

Opens all sizes and shapes of waterproof coses. Comes with four sets of pins for 
case bocks with notches, holes, knurled or polygon. Because of the L-G patented 
closing system, bocks can be unscrewed without being scratched. 
Pins and accessories also available. 
CWR-600.00 
List Priai ···········-·······-·········-·-···-···-·····-··········-······ ............. - ... 49.00 
Our Price ................................................................... $ 44.10 

TOLEDO .JEWELER§ 
245 Twenty-Third Street • Toledo, Ohio 43624 

Phone: (419) 241-6256 •Toll Free: 1-800-537-0260 
Fax: (419) 241-4594 
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REGULATIONS & 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 will 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. June issue closes for 
copy on May 1st). 

HOROLOGICAL TIMES 
701 Enterprise Drive 
Harrison, OH 45030 

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

TRADESMAN 

DIAL REFINISHING CO. FAST SERVICE, 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 
SEA TTLE,4th & Pike Bldg., Suite 625, Seattle, WA 
98101; (206) 623-2452. 

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, Fax: (415) 397-0601. 

Cerdfted Master Watcbmaker 
Joaat:haa Bowe 

SWlss Tralasd - WOSTEP 
REPAIR AND RESTORATION 

From Antique Verge Fusee to 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 
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CLASSIFIED 

ADVERTISING 

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. 

CUTIERS 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 8% 
cobalt M42 High Speed Steel and heat treated under 
vacuum. Also cutter grinding wheels, Grit and CBN. 
Send for Information Sheet, prices. and order forms 
to: P.P. Thornton (Successors), Ltd., Horological Cut­
ter Makers, The Old Bakehouse, Upper Tysoe, 
Warwickshire, CV35 OTR, England; Telephone 029 5-
680454, Fax 0295-688176. 

QUARTZ WATCHREAPIR 
THE CLOCK SHOP, 203 Baltimore St., 
Cumberland, MD 21502; (301) 777-1188. 

ARE YOU SPENDING TOO MUCH FOR CRYS­
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. 

MECHANICAL, QUARTZ, ANTIQUE 
WATCHES AND MUSIC BOX RESTORA­
TIONS: European watchmakers with over 25 years 
experience. Will repair and restore all types of watches 
and music boxes. Quality and guaranteed service. 
Free estimate. Send SASE for price list. M.J. Service, 
Inc. (formerly M.J. Silbert & Co.), 4938 West Irving 
Park Road, Suite 4, Chicago, IL 60641. Call (312) 
777-3775, Fax (312) 794-8837. 

SHIP'S CHRONOMETERS OVERHAULED. 
Also keys, box hardware, etc. I buy chronometers and 
partial movements. 1 year guarantee on repairs. 
DEWEY CLARK, (410) 592-3617. 

QUARTZ CONVERSIONS 
WATCH RUSTED? DISCONTINUED? 

NO PARTS? SENTIMENTAL? GOLD CASE? 
SEND IT TO AL ZAMORA 

FOR A NEW SWISS QUALITY MOVEMENT 
AND FIRST QUALITY JOB CONVERSION. 

90% SIZES POSSIBLE. 
SAFE REGISTERED MAIL. 

ZAMORA 
280 PRESIDIO PLACE 

BUFFALO, NY 14221-3746 
(716) 633-6138 

Fax (716) 633-7686 

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 Mall, 7500 Crestwood Blvd., Bir­
mingham, AL 35210; Phone 1-800-352-
7056 or (205) 595-2022. Hours: Mon.­
Sat. 10-9; Sun. 1-6. 

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. 

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 
I also overhaul 400-day clocks 

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

400-DAY CLOCK REPAIR 

We specialize in key-wound 
anniversary clocks. 

Expert Repair 
Fast Turnaround Confidential 

TO THE TRADE ONLY 
It's cheapter and faster to let us 

repair it for you! 
Our only business for 20 years. 

J.R. Associates 
38 Main Street, P.O. Box F 
Goldens Bridge, NY 10526 

(914) 232-7405 



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

CHRONOMETER REPAIR & RESTORATION 
BYCRAFTMEMBEROFTHEBRITISHHORO­
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. 

CLOCK, MUSIC BOX MAINSPRINGS, GEAR 
PINIONCUTTERS,MATERIAL&PARTSCUS­
TOM MADE. TANI, Box 338, Atwater, OH 44201; 
(330) 947-2268. Catalog $3.00. 

CHELSEA SHIP'S CLOCKS REPAIRED. 20 years 
experience with Chelsea Clock Co. Harmon Hunt, 29 
Pond Rd., Island Falls, Maine 04747; (207) 463-
2864. 

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

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. All 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 

CLASSIFIED 

ADVERTISING 

ARTICLES FOR SALE 

ffiGH QUALITY CLOCK & WATCHMAKERS 
TOOLS. Depthing tools, milling spindles, wheel & 
pinion cutters, etc. Illustrated catalogue $10, J. 
Malcolm Wild, 12 Norton Green Close, Sheffield S8 
8BP, England. U.S. Contact: M.M. Ambrosino, Fax 
(718) 358-7750. 

FOR SALE: Oak roll-top bench, $650; Steiner jacot 
tool , $650; Seitz jeweling tool, $85; antique foot 
wheel, $150; B & L microscope with large overhead 
stand, $850; Vigor benches, $250 each; Bergeon 
W.P. tester, new item#5555, $500; VibrografBlOO 
asis,$100;antiquetoppingtool,$1100. DeanSamelle, 
25 W. Beverley St., Staunton, VA 24401; Fax or 
Phone (540) 885-6064. 

MORBIER AND OTHER EUROPEAN 
CLOCKS AND OVAL DOMES 

For Sale, Also Parts & Cases 
THEO BURGER 

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

Fax ( 415) 858-3669 

L&R Ultrasonic Cleaning Machine. Console Model 
w/tank, $275. Ron Tumlin (770) 474-3740. 

USEDWATCHMOVEMENTS.H.HERB&SON, 
908RIVARIDGEDR.,GREATFALLS, YA22066; 
Phone (703) 549-8045, Fax (703) 759-5837. 

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. 

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, NY 11743-0175 

A complete selection of 
spare parts for the 
Golden Hour Clock 

The Golden Hour Clock Co. 
77 45 East Redfield Road #500 

Scottsdale, AZ. 85260 
602-483-3711 

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) 939-4511 

Send $3.00 for our new 
clock supply catalog! 

Times avers 
Box 12700 

Scottsdale, AZ. 85267 
602-483-3711 

HAMIL TON MILITARY MATERIAL.Many parts 
available for 992B, 4992B, M23, M22 deck watch, 
M2 l marine chronometer, brass hardware for boxes. 
Robert Ravel Co. , Box 32, Devon, PA 19333. Phone 
(610) 644-4272. 

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. 

BE ALL THE CLOCKMAKER YOU CAN BE! 
Thornton Cutters in stock. KEN LAW, CMC, H.C. 30, 
Box 825, Prescott, Arizona 86301. 

FREE 

HOROLOGICAL TIMES & AH&] 
BACK ISSUES 

Stanley T. Slough, 5611 Garden Lakes Majestic, 
Bradenton, FL has run out of storage space for 
back issues of these magazines. He offers them 
free to a member who will pay for the shipping. 
Issues are from 1976 to 1993. 

BUSINESS FOR SALE 

WATCH-CLOCK-SALES-SERVICE: This location 
18 years, gross 200K+, expandable, everything in­
cluded, would like to retire! S. Central Texas : Phone 
evenings 7-9 PM central time (210) 434-1630 or Fax 
(210) 525-0576 anytime. Must be a good technician. 
Owner cany part. 
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BUSINESS FOR SALE 

Small watch repair shop in growing community. Ideal 
weather. Will assist in transfer up to 90 days. (602) 
821-0017. 

Owner of highest volume trade shop in Northern 
California is retiring June 1996. Excellent reputation. 
Business established for 25 years. Great retail clien­
tele. Specializes in both watch and clock repair. 
Excellent opportunity for a skilled craftsman. Sale 
includes all accounts, complete inventory of tools, 
equipment (cleaning machines, timers, lathes, polish­
ing equipment, ultrasonic tanks & more), and most 
complete inventory of old and new parts outside a 
supply house. All buyer needs is himself. Great recre­
ational possibilities within an hour's drive (Pacific 
coast, wine country, Bay area). Mild weather. Owner 
will agree not to open competing business. Serious 
inquiries only please! Call (707) 527-8464, M-F, 9 am 
- 5 pm Pacific time. 

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. Pleasant working con­
ditions in family-owned business. Send resume to: 
Scott Hampton, 3401 Mt. Diablo Blvd., Lafayette, 
CA 94549; (510) 284-4720. 

WATCHMAKER WANTED 
ROY AL TSCHANTRE, INC., Baltimore's largest 
wholesale watch repair shop, filling one watchmaker 
position. Watchmaker with experience on all types 
and grades of watches preferred. Salary or payment by 
piece available. Call 1-800-543-9046 or fax resume to 
(410) 282-5033. 

'i 

CLASSIFIED 

ADVERTISING 

WATCH & CLOCK SPECIALIST 
Prestigious organization with excellent benefits pack­
age seeks hard-working, motivated, numerate, com­
puter literate and organized individual with negotiat­
ing skills, and knowledge of wristwatches, pocket 
watches and clocks to assist in all aspects of obtaining, 
cataloguing and selling the above at auction. Send 
resume, salary requirements, and cover letter to Box 
HW496, c/o Horological Times, 701 Enterprise Dr., 
Harrison, OH 45030. 

WATCHMAKER experienced with all watch repairs. 
Piecework. Must provide referencses. West Coast 
Florida- Tampa\Clearwater area. Call evenings (813) 
938-4244. 

WATCHMAKERS 
Universal Geneve Service Center 

Top Salary & Benefits 

Southfield, Ml 
(810) 358-9084 

SITUATIONS WANTED 

WATCHMAKER 
SEEKS PERMANENT POSITION 

School trained, experienced in repair of 
all types and makes of watches, tuning 
fork, electronic, quartz, mechanical, 
antiques, etc. Respond to: Box 
SW1496, c/o Horological Times, 701 
Enterprise Dr., Harrison, OH 45030. 

RO LEX 
Rolex Watch U.S.A. in Dallas is seeking 

Watch Technicians for the following positions: 

WATCHMAKER, QUALITY CONTROLLER 
and ESTIMATOR. 

Excellent Benefit Package. Salary commensurate with experience. 

Please contact: Mary Lou Rhodes, ROLEX WATCH SERVICE CORP., 
Rolex Building, 2651 N. Harwood, Dallas, TX 75201 

PH.: 214-871-0500, FAX 214-871-2767 
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SCHOOLS 
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. 

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

Phone (718) 424-2929 

Quality Instruction Since 1945 

WATCHMAKING 
(17 months) 

WATCH REPAIR 
(9 & 13 months) 

Ideal Housing, Dining, Recreation 

WANTED TO BUY 

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

ANYTHING ILLINOIS 
Want to buy Illinois wristwatches, dials, movements 
and cases (complete or parts) in any condition foravid 
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: Zenith 2552PC movement or watch. Stan 
A. Mueller (206) 759-4862. 

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. 

RETIRING, RETIRED OR OTHERWISE 
Buying watchmakers' large or small 

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

Ken Wald horn (810) 399-3067 



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 . 

WANTED: Used Bergeon bushing tool w/reamers. 
Please call Sergio A. Rivera (305) 596-0220 days, or 
fax to (305) 598-6525. 

WANTED 
GOLD FILLED SCRAP 

SILVER, GOLD, PLATINUM 

WORN OR BROKEN 

WRIST Ii POCKET WATCH CASES 
•WATCH BANDS (GF Ii GP)• CHAINS• 

LOCKETS•BRACELETS•EYEGLASSES 

NO ASSAY or REFINING COST 

NO MINIMUM AMOUNT 

DAILY QUOTES - FAST PAYMENT 

GF SPECIAL TIES, LTD. 

P.O. Box 17216- Milwaukee, WI 53217 

1·800-351-6926 ·Irv Bard 

Mon - Fri 1 O - 4 Central Time 

- 30 Years of Experfencs -

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 

CLASSIFIED 

ADVERTISING 

WANTED 
• Watches: Rolex, Patek Philippe, Audemars 

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

WANTED: Microfiche for Bestfit List of Inter­
changeability by Bestfit Position Number. Call 
(513) 521-2121. 

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). 

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

REWARD 
The three watch repairmen using the codes: 

Members: Better Business Bureau 
Jewelers Board of Trade 

8-4-8 EW 1 R 7885-P R 7 4 72 
sometime during the period 1938-1952, or their fami­
lies, could be eligible for a large reward for their 
assistance. Anyone recognizing any of the three 
codes could also be eligible for a reward. Please write 
for details. 

Ron Fried, PresKJenl Our 132nd Consecutive Ad 

B.R. Peninger, Box 58331, Louisville,KY 40268 

~The Cowells B-100 
~ Milling Machine 

THE ULTIMATE HOROLOGICAL 
MILLING MACHINE 

Solid cast-iron column 

Adjustable bearings 

Solid steel knee, cast iron 
saddle and a steel table 

Full length gib strips 

Powerful motor with a built-in 
electonic speed control 

Full line of indexing equipment 
for wheel cutting 

Full line of milling accessories 

Information packet available 
for $4.50 from: 

COWELLS, USA 
BOX 843 
RICHMOND, KY 40476-0843 

PHONE (606) 624-9269 
FAX (606) 625-1191 

FINE TRADITIONAL BRITISH QUALITY 
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Continued from page 2. 
The library has an excellent collection of periodicals dealing with horology 

and related subjects. Some are available on loan, or copies can be made of spe­
cific articles appearing in a publication. 

Donations of used books as well as funds sent as memorials have helped to 
expand the library collection. A memorial gift, used for the purchase of new 
books, is an excellent way to sustain the memory of a friend or loved one. 

The Orville R. Hagans Time Display 
The time display is truly a study in time. It includes many devices used 

through the ages to show the passage of time. The display has such items as a 
sundial , sand glass, water clock ( clepsydra), time candle, and time rope. From 
these early timekeepers , visitors to the display can go on to view a diverse col­
lection of clocks and watches, ranging from handmade models to the mass-pro­
duced quartz timepieces of today. 

Other memorabilia, embracing the tools and equipment used by horologists, 
will give the visitor some idea of the skills and techniques needed by these crafts­
men in the pursuit of their worthy profession. 

Of particular interest is a Foucault Pendulum which is nearing completion in 
the circular time display recently assembled at AWI's new headquarters build­
ing. This pendulum occupies the center of the time display and is unique in that 
it will be only the second known installation impulsed from the base rather than 
from the top suspension. 

Thanks to the generosity of A WI members and friends, the collection in the 
time display has grown and continues to grow. Gifts are tax deductible if made 
to the ELM Charitable Trust. Because of security restrictions and staffing, it is 
necessary to make arrangements for your visit to the display in advance. Call 
AWI Central (513) 367-9800 to arrange a visit. ~ 

Continued from page 20. 
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Assortment CK-98 includes one 
each of these 12 numbers: 

32M29NA1 
35E09NN1 
35ME9NA1 
35MPONF1 
35MR8NF1 
35M68NA1 
35M82NA1 
30M98NA1 
35R34NA1 
8M35AONNG1 
8M35AONNG2 
8M40AONNG1 

E ' • 
save $21.00 o!'e~ 

Open stock Price. 

Asst CK-98, 12 Genuine Seiko Crowns $24.00 

CALL TODAY 1•800•487•0408 
FAX 1•800•487•5848 



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, signature, 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 *Indicates Bench Courses held in conjunction with a convention . 

DATE CLASS LOCATION INSTRUCTOR 

MAY 1996 
5 Servicing ET A Quartz Chronographs Oklahoma City, OK Jeff Broughton 
10-13 Lathe Course (Phase II) Charlotte, NC Roy Hovey 
17-19 Advanced Clock Repair Seattle, WA Ron Iverson 
18-19 Introduction to American Pocket Watches Dallas/Ft. Worth, TX Alice Carpenter 

JUNE 1996 
1-2 Flat Polishing Tucson, AZ Joseph Cerullo 
7-10 Cross Slide Operations Minneapolis, MN Roy Hovey 
8-9 Mechanical Chronographs Seattle, WA Mark Heist 

JULY 1996 
12-15 Lathe Course (Phase Ill) Charlotte, NC Roy Hovey 
19-22 Lathe Course (Phase I) Arlington, TX Roy Hovey 
23-24* Introduction to American Pocket Watches Chicago, IL Alice Carpenter 
27-28 400-Day Clock Repair Oakland, CA Ron Iverson 

AUGUST 1996 
3-4 Striking Clocks Dallas, TX Buddy Carpenter 
24-25 Introduction to American Pocket Watches Cleveland, OH Alice Carpenter 

SEPTEMBER 1996 
7-8 Hairspring Vibrating Greensboro, NC Joseph Cerullo 
13-16 Lathe Course (Phase II) Arlington, TX Roy Hovey 
14-15 Mechanical Chronographs Newark, NJ Mark Heist 
14-15 Striking Clocks Oakland, CA Buddy Carpenter 
20-22 Advanced Clock Repair Austin, TX Ron Iverson 
27-29 Mechanical Watch Repair Cleveland, OH James Lubic 

OCTOBER 1996 
4-6 Mechanical Watch Repair Cleveland, OH James Lubic 
5-6 Mechanical Chronographs Seattle, WA Mark Heist 
12-13 Striking Clocks San Diego, CA Buddy Carpenter 
25-28 Lathe Course (Phase Ill) Arlington, TX Roy Hovey 

1996 Project Extend Classes 

FEE 

$ 50.00 
$280.00 
$150.00 
$100.00 

$100.00 
$240.00 
$100.00 

$280.00 
$280.00 
$100.00 
$100.00 

$100.00 
$100.00 

$100.00 
$280.00 
$100.00 
$100.00 
$150.00 
$150.00 

$150.00 
$100.00 
$100.00 
$280.00 

AWi 's continuing Education Program offers one-week and two-week classes in various phases of watch & clock repair techniques. Work alongside reconized 
leaders in the field of horology. See how they handle the everyday situations we all encounter. All Project Extend classes are held in AWi's training rooms in 
Harrison, Ohio. Call or write for information and details for the classes that interest you! 

DATE 

MAY 1996 
20-24 

JUNE 1996 
3-7 
10-14 
23-27 

JULY 1996 
22-26 

AUGUST 1996 
5-9 
12-24 
26-30 

CLASS 

Hairspring Vibrating & Timing Adjustments 

Basic Jewelry & Watch Case Repair 
Accutron Repair 
Advanced Quartz Watch Repair 

Beginning Horology 

Introduction to the Watchmakers Lathe 
12-Day Lathe Course 
Machine Shop Practices 

INSTRUCTOR FEE 

James Lubic $250.00 

Marshall Richmond $250.00 
Henry Frystak $262.00 
Robert Bishop $250.00 

James Lubic $250.00 

James Lubic $250.00 
Roy Hovey $780.00 
Ron Decorte $250.00 

AWi Central, 701 Enterprise Dr., Harrison, OH 45030 • Phone (513) 367-9800 Fax (513) 367-1414 




