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MANUEL YAZIJIAN, CMW21

a message from the executive directora message from the president
Continuing on last month’s 
message to both repair pro-
fessionals and manufacturers…

We have established 
that the very nature 
of watch repair is 

complex, if one is to emulate 
factory conditions; and this is 
the only way a moisture-proof 
mechanical timepiece will 

function well for an average of five years before lubri-
cants begin losing viscosity. Anything less than factory 
assembly standards lead to questionable performance. 

Unlike a simple car engine oil change, a mechanical 
timepiece must be completely and carefully disassem-
bled, surgically cleaned, errors corrected, worn parts 
replaced and surfaces treated, where needed. Addition-
ally, up to six or more different lubricants may need to 
be used in strategic amounts and locations. Finally, the 
watch needs to be timed and adjusted to achieve best 
performance (shown in the table below).  

Table copyright of Manuel Yazijian

This table covers just a movement. There is still the 
dial, hands, casing (e.g. crown, pushers, gaskets, 
crystal, etc.). If there’s a failure in any of these, the 
timepiece could experience problems. Ultimately, the 
watch will come back with an unhappy customer. 

This message serves several purposes: 

1. To demonstrate to manufacturers that AWCI-trained 
and certified members, CW21 or CMW21, understand the 

importance of the table and adhere to preserving these 
practices. By making spare parts, technical documentation, 
and training available to watchmakers who have proven 
themselves competent through our certification program 
(CW21), it can take the burden out of your hands and put 
it in the hands of independent practitioners across the U.S. 
They will properly service your brand at the mere cost of 
spare parts from your end. You can then continue to focus 
on the mostly push-production strategy of watch manu-
facturing, your specialty. The centralizing of repair centers 
has its own set of challenges and may not meet 100% of 
the after-sales service requirements for your products. 

2. To remind our members to adhere to our Standards & 
Practices for repairs and not to give in to pressures by 
taking short cuts to satisfy self-interested parties or to 
meet unrealistic repair goals. (Refer to our Standards & 
Practices on www.awci.com under About Us/Governing 
Documents/S & P’s.)

3. To inform retailers of the complexity of timepiece 
repair, helping them understand that emphasis must be 
placed on these points to maintain properly function-
ing watches, and most importantly, a happy clientele.  

After realizing the complex nature of repairs, many 
watch and jewelry retailers come to understand that 
watch repairs are not necessarily profit centers, but 
profit generators. Properly functioning watches create 
goodwill between you and your client with the purpose 
of establishing a loyal client-base who will have positive 
feelings about your business.  This helps increase sales 
of your high-end merchandise, such as diamond jewelry 
or luxury watches where your true profits are.This is why 
you pay premium overhead for your retail location. 

The opposite can be disastrous to sales. Clients bring-
ing that same watch back for the third time or more 
because it was never repaired properly will have sour 
feelings about your establishment. They will go to the 
competition; you will lose those clients forever. The 
competent watchmaker is your friend and your part-
ner—let him/her make a comfortable living and they 
will help you be even more successful, especially in 
a difficult economy. If you don’t, the good ones will 
eventually leave the profession for more profitable 
fields. Those retiring will cease performing repairs, and 
you will be left with… who?

Feel free to contact me by e-mail to see how AWCI can 
be of assistance to you: myazijian@gmail.com

As always, keep your skills honed, your standards very 
high, your attitude professional, your tools and equip-
ment in great condition and your workshops clean and 
organized; you never know who may come by to pay 
you a visit. 

Please note: Many situations outlined in the following 
message also apply to our clock repair members.

Start off with lubricant-free 
movement parts

Clean parts 

No wear and tear (new parts)

No damage from previous 
repairers

Quality workmanship – QC 
checks at various points

Consistency in workmanship

Properly trained staff

Proper final quality control

What Manufacturers’  
Initial Assembly Deals With:

What After Sales Service 
Deals With:

Dried lubricants found 
in movement

Possible dirt and dust 
in watch

Normal wear and tear

Possible damage from 
previous repairers

Questionable quality of 
workmanship

Questionable  
consistency in work

Questionable staff 
training

Questionable final QC
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bY JAMEs E. LUbIC, CMW21

a message from the executive director
I hope everyone had a very 

happy Holiday Season. It’s 
the season for giving, and 

I want to remind you of the 
AWCI ELM Charitable Trust. 
The ELM (Education, Library 
and Museum) Trust is the 
charitable arm of AWCI. The 
trust is organized under sec-
tion 501 (c) 3 of the Internal 
Revenue code for charitable 

not-for-profit organizations. When you donate cash 
or an item to the ELM Trust, you will receive a let-
ter acknowledging that gift. The acknowledgement 
letter may be useful come tax time. By giving to the 
ELM Trust you are not only eligible for a possible 
tax deduction, but you are helping to perpetuate 
our trade by assisting the ELM Trust in continuing 
its mission, which is reprinted below.

AWCI’s Educational, Library &  
Museum Charitable Trust

MISSION STATEMENT

The AWCI-ELM Charitable Trust was organized and 
is operated to aid in the advancement of the art and 
science of timekeeping (horology) through activi-
ties in education.  Its purpose is:

1. To lend all practical assistance to schools that en-
gage in the teaching of horology;

2. To educate and encourage students/individuals 
who are either pursuing or considering studies and/
or careers in horology and the horological crafts;

3. To provide those individuals who are interested 
in horological crafts with practical, technical and 
current information about horology.  We are able to 
provide these services by maintaining our Henry B. 
Fried Resource Library on-site; and 

4. To provide and maintain a horological museum 
on-site where unique timepieces (i.e., watches, 
clocks, etc.) and tools can be stored or placed on 
permanent/semi-permanent display for study, re-
search and public viewing.  The Orville R. Hagans 
History of Time Museum provides the public and the 
professional with a better understanding about the 
history of watchmaking and clockmaking through 
the years.

The Trustees of the ELM Charitable Trust thank 
you for your continued support.

After renewing your AWCI membership this year, 
remember to visit our website at www.awci.com. 
Log into the member-protected area and make 
sure that your contact information in our Member-
ship Directory is up to date including your e-mail 
and website, if you have one. The information in 
your record that appears here can be edited by you 
and only you. Any changes you make to your inter-
net directory record is automatically made to your 
membership record, as well. This “Member Direc-
tory” is recording a high number of visits. In just the 
first 10 months since the new website went live, we 
had more than 75,000 visits to the listings in the 
Membership Directory. Currently, there are nearly 
1,600 members participating in the directory—It’s a 
great way to be found on the web. 

Remember, when logging on to the website you 
must know your membership number and pass-
word. Your password is your member number plus 
the first letter of your last name capitalized. Once 
you are logged in, you can access your Member-
ship Directory and revise it any time. Be sure to use 
the full 300 characters to describe your services. 
Tell consumers what services and specialties you 
have—make yourself stand out and people will con-
tact you.  If you have any questions about your list-
ing, please contact AWCI toll free at 866-367-2924 
(that’s 866 For AWCI).

Be sure to check the AWCI Member Benefits sec-
tion of the website on the Member Log-In page and 
take advantage of everything AWCI has to offer. 
And please thank our advertisers for supporting 
AWCI and the Horological Times when placing your 
orders.

Hope you have a wonderful  
Holiday Season!

LIKE US ON FACEBOOK ! 
American Watchmakers-
Clockmakers Institute
www.facebook.com/My AWCI
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Some Perspectives 
on Watch Cleaning
bY ToM sChoMAkEr, CMW21  AWCI WATChMAkINg 
INsTrUCTor/ CErTIfICATIoN CoordINATor

Manufacturers often recommend cleaning and 
servicing their movements every 3-5 years. 
During the maintenance cycle for a watch 

movement, cleaning is performed by exposing the 
disassembled components to a variety of solutions 
to effectively clean them to an almost surgical level.

A Brief History

Early on, simple hand cleaning of a movement was 
done with soap and water. As better solutions were 
being developed using chemicals, so too, were the 
machines that cleaned watch parts. Agitation, a wash-
ing machine type of motion, was one of the first ef-
forts to use both technology and a chemical solution 
together in an attempt to produce clean watch parts. 

The introduction of ultrasonics offered many posi-
tive results and looked to be a powerful answer to 
the watchmaker who was either dissatisfied with 
current cleaning techniques, or was concerned with 
the quality of cleaning multiple movements in a sin-
gle basket. Ultrasonic cleaning machines emit high 
frequency sound waves to agitate a liquid, which can 
either be water or a chemical solution. Bubbles in-
duced by this agitation act on contaminants adhered 
to substrates like metals and glass. The action also 
penetrates blind holes and recesses which are dif-
ficult to clean. Ultrasonic cleaning is now a popular 
choice for the industry. 

The ideas and details offered in this article are meant 
to answer, clarify and inform watchmakers on the 
How, When, Where and Why of cleaning machines 
and solutions. You could call it The FAQ’s of Watch 
Cleaning. I will try to address all sides of any myths 
concerning this process.

The FAQ’s

1. A Big Misconception: Two Cleaners Are Better 
 Than One
The fact is the entire “cleaning” will take place in the 
first “jar.” Whether it is ultrasonic or not, the purpose 

of the “watch cleaning solution” is to clean the move-
ment, which it is chemically formulated to do from 
the moment of submersion. Normally, we only use 
cleaning solution in our first jar. Additionally, the mix-
ing of two different cleaning formulations may inter-
fere with what each one is chemically designed to do.

2. Why Do You Need to Rinse? 
The purpose of the rinsing process is to remove 
the cleaning solution, which is the solvent respon-
sible for cleaning and removing oils and debris. Your 
movement will remain sticky if not rinsed thorough-
ly. Again, the purpose of the cleaner is to clean, and 
the purpose of the three additional jars of rinses (in 
a four-jar machine) is to rinse away the sticky, dirty 
cleaning solution before drying begins.
  
4-Jar Ultrasonic Machine =  
1 Jar to Clean, 3 Jars for 3 Rinses, then Dry

3. “I Like to Use Two Cleaners and Two Rinses”
This is not a recommended procedure. Although most 
of the people I hear this from are well-intentioned in 
their goal to “doubly-clean” their watch movements, 
they do not understand this method does not pro-
duce better results. Use only cleaning solution in 
the first jar, whether your machine has a 
three or four-jar system. One cleaner and 
the rest of the jars are to contain the rins-
ing solutions.  In my job as an instructor, I 
have also heard of many other non-stan-
dard procedures. For example, one per-
son, as a form of pre-cleaning and before 
the watch was disassembled, cleaned the 
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some Perspectives on Watch Cleaning

movements in the cleaning solution only, then by-
passed all the rinses and went straight to the dryer.
 
Needless to say, this may have been perceived as 
saving time, but it actually “baked on” the dirty, sticky 
residue that had just been loosened by the cleaning 
solution. He then tried to counteract this by wash-
ing the movement in a four-jar cleaning machine in 
which both the first and second jars contained clean-
ing solution and then the two remaining jars were 
filled with rinses.

Although the watch appeared to be shiny, it was not 
truly clean when examined closely and when it was 
timed-out during regulation. The watchmaker also 
complained that overall, he was disappointed with 
the cleaning solutions and the cleaning machines 
currently on the market. However, it was neither the 
solutions nor the machines that were the problem—
he learned it was the process that was the problem.

4. What is Pre-Cleaning and Why Is It So Important?
Pre-cleaning has one specific purpose: To allow for 
a thorough inspection of the movement’s parts in a 
clean state without the presence of dirt or oil. Think 
of it this way: How can you accurately check end-
shake, wear, pivots or the escapement when oil and/
or dirt are present?

When working on modern, fast-beating watches, our 
biggest concern is wear. These types of movements 
have more friction than the slower beat watches of 
the past. Fact: You are much more likely to replace a 
worn balance staff in a modern fast-beat watch rath-
er than a broken one. 

Escape wheels, too, are now a major concern be-
cause of wear (caused by more friction, a stronger 
mainspring, more teeth, etc.). Every tooth must be 
inspected for the slightest amount of wear (mostly 
by observing the profile of the locking corner of the 
escape wheel tooth). How can this be done if oil or 
grease is present?

5.  Is Pegging Out the Jewels Still Important in Mod-
ern Watches and Why is Amplitude Important?
Yes, pegging out is important, but maybe for dif-
ferent reasons than you think. The older, natural 
oils will often dry out and create a crusty residue 
that often remains after standard cleaning, even 
with an ultrasonic machine. So pegging out the 
jewels before cleaning provided the answer for 
obtaining good amplitude and rates. 

Today we use synthetic oils that do not “crust up.” 
So why do we still peg? It has still been found to 
be beneficial to the amplitude when we use the peg 
wood to clean in the pallet fork slot and around the 
roller jewel. It has been speculated that the benefit 
comes partially from removing embedded residue 
from the factory-applied Fix-O-Drop because it be-
came broken down due to impacts during the es-
capement process.

Two additional thoughts about amplitude…

• Keep in mind that if you only start out with mar-
ginal amplitude, as the watch repair begins to age, 
oils begin to move. Some may be normal, but oth-
er movement is due to the lack of cleanliness and 
the amplitude will continue to drop and the dura-
tion of the repair job will be compromised. 

• Manuel Yazijian, CMW21, a former AWCI instructor 
and now President, often stressed in his programs 
(and still does) that the watch movement must be 
surgically clean before attempting the reassembly, 
oiling and timing processes. He knows that quality 
watch repair begins with a clean watch. 

Figure 1: Shows a comparison, before the watch was cleaned 
and afterward.
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Proof that Pegging Out Jewels Has a 
Positive Effect on Amplitude 

We actually proved this during one of our high-grade class-
es here at AWCI. We had a guest instructor who first intro-
duced this concept. Here is the short version of events:

We asked our 12 students to disassemble, clean, re-oil and 
time their movements. Each one had good amplitude and 
timing. They were all, in fact, within the factory-recom-
mended criteria. Because they were asked to follow the 
instructions of the teacher, he left out the pegging step 
intentionally. 

After everyone was satisfied that their watch movements 
were running correctly, they were informed they were go-
ing to completely disassemble the movements and peg 
all the jewels (both sides of the jewels). They would re-
sharpen the peg wood, leaving it dry, and simply rub the 
inside of the fork slot in its entirety (taking care around 
the guard pin). They were to rub the outer circumference 
of the roller jewel, as well. Once this was done, they gath-
ered all the movements and ran them back through the 
cleaning machine with the old solution.

We purposefully used the old solution. Old meant we 
pre-cleaned the 12 movements then final cleaned these 12 
movements from the original repair because we wanted 
to see if there would be a difference, and if there was, that 
it was not caused by the use of fresh cleaning solution. 
Any difference would be due only to pegging. 

After reassembly and oiling on their own, they began the 
timing process. At the end of this entire procedure, the 

consensus was an average amplitude gain of 15-20° on all 
twelve movements!

To a watchmaker, this is huge!  Here was a slower beat 
watch (19,800) where watchmakers could have trouble 
obtaining good amplitudes, and now it was bordering on 
the high end of amplitude scale. This particular high-grade 
watch movement is normally assembled by the manufac-
turer with almost all of the parts having Epilame applied, 
a very common procedure.

When I hear watchmakers say, “But I already have good 
amplitude so I don’t need to peg,” I ask them to take a 
moment to consider why amplitude is so important to 
modern, fast-beat watches. Modern high-beat watches 
are engineered to be very isochronal. This means that a 
watch is capable of keeping a good rate, independent of 
its amplitude. 

For example:      Rate: +7 300° Dial Up F W    
 
                              Rate: +1 240° Dial Up After 24 Hrs.

This watch would be considered isochronal. It keeps good 
time whether it is at full wind or half wind (basically, high 
or low amplitude). So where’s the problem? If you clean 
the watch without paying attention to cleanliness and am-
plitude, you may end up with a dial up full wind amplitude 
of 240° instead of a more normal 270-300°. But when you 
look at the rate, it is still good at +1. How could this pos-
sibly be a problem? 

The answer is that even low amplitude watches are very 
isochronal in keeping time under static conditions, and 
problems only arise when watches are worn. Until the point 
when the customer is actually wearing the watch, the rate 

given by your timing machine is strictly theoretical 
and may not match the actual timekeeping observed 
by the owner. Why? Because in the real world watch-
es are subjected to shocks, rapid changes in position 
and more. A lower amplitude balance cannot recover 
as quickly as a watch with higher amplitude, and thus 
negatively affects the rate. That’s why higher ampli-
tudes are more desirable. It will keep better time for 
the customer when worn.  It, too, matches the initial 
timing machine results, but as the mainspring begins 
to let down, any disturbances to balance has less ef-
fect compared to a lower amplitude watch. For au-
tomatic watches, they generally maintain a full wind 
on the mainspring (thus high amplitude) and the rate 
may only slightly vary, allowing it to be adjusted very 
close to perfect. If you do not obtain the higher am-
plitude, the watch with “marginal amplitude” (using 
our example of 240° FW dial up), would be more 
likely to be returned by the customer, complaining of 
a slow rate.

The moral of the story: 

Cleanliness = Amplitude & good Amplitude = 
Consistently good Timing

bY ToM sChoMAkEr, CMW21
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6. How About the Barrel?
Modern barrels have no openings; this allows them 
to “contain” the braking grease. This helps us during 
the pre-cleaning process because it prolongs the so-
lution. Braking grease shortens the useful life of the 
solution. After the watch is pre-cleaned and disas-
sembled, the barrel should be carefully opened and 
the mainspring removed. It is recommended to clean 
the barrel in a separate alcohol jar using a solvent 
such as solvent H, alcohol, etc. before introducing it 
into your final cleaning solution. 

The mainspring is also hand-cleaned before final 
cleaning in the cleaning machine.

7.  Track the Number of Movements Running 
Through Your Cleaning / Rinsing Solutions

The color of the solution does not always tell you 
when the solutions need to be changed. It only takes 
one bad watch to ruin your fresh solutions. Chart how 
many watches you run through. Keep in mind that if 
you deal in vintage/antique repairs, you may need to 
change solutions more frequently. There are other 
ways to determine if your solutions are still good and 
not contaminated. Omega’s working instructions, for 
example, offer one option: Most watchmakers tend 
to examine the cleanliness of the jewels. The jewels 
must be truly clean in order to prevent the oil from 
spreading away from its desired location.

8. How Long Should the Timing Cycles Be Set on  
 a Machine?
Assuming we are not dealing with fragile plated 
plates, 3-5 minutes in each jar is usually sufficient. 
Limit the heating, especially on older units, as many 
hairsprings are epoxied at the stud. Over-heating 
can cause the hairspring to detach or can simply dis-
turb its positioning relevant to the stud, which can 
create a whole list of timing issues.

9. Packing the Basket Is Very Important 
Ideally, you should pack your movement into the 
cleaning basket in such a manner that it provides the 
maximum exposure of the parts to the solutions. If 
it’s too tight, or there are too many parts in a basket, 
it will result in less than optimal results in cleaning, 
as well as drying. Be sure to preserve the delicate 
finish on the plates and bridges. Always be aware of 
protruding parts and posts that can be easily dam-
aged. When packing, limit the movement of parts to 
prevent any accidental damage. 

Specially-coated baskets are available for all mod-
ern machines. They are a must for the highest-grade 
watches and, yes, they are expensive.

Conclusion

You can see that 
your actions during 
the cleaning process 
can positively—and 
negatively—affect the 
proper functioning of 
a watch movement.  
This also applies to 
clock movements, al-
though the processes, 
machines and solu-
tions can be different.

A quality watch repair actually starts with cleaning. 
The best benefit that will be realized is good timing 
and repair longevity when done properly.

For the best results, you need to use both modern 
methods, such as pre-cleaning, and older methods, 
such as pegging. Combined with proper cleaning 
solutions and a properly set and working ultrasonic 
cleaning machine, you will experience a very low rate 
of rejected or dirty watches when carefully inspected. 

I hope I have demonstrated in the article that it’s not 
only having the right tools for the job that’s impor-
tant in our industry, having the knowledge to use 
them properly is equally vital. t

bY ToM sChoMAkEr, CMW21
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good News About 
Cleaning Solutions for 
Watches and Clocks

bY PAT bILELLo, ZENITh soLUTIoNs, INC. 
Watchmakers, clockmakers and distributors 

all agree that they want to deal with safe 
and environmentally-friendly cleaning solu-

tions. Today’s chemists can reassure the horological 
community that they have formulated cleaners that 
are more effective than the old ammoniated, harm-
ful cleaners. Through extensive testing and approval 
by prominent master watchmakers and clockmakers, 
cleaning products have evolved to a new level.

We can report that there have been major improve-
ments in Solvent Base, Water Base and Hair Spring 
cleaning solutions.

Solvent Base Cleaners Are Used  
for Watches

Delicate metal watch parts that contain alloys of be-
ryllium, nickel, copper, chromium and zinc require 
special ingredients in a cleaner. This is needed so 
there will be no etching or discoloration of move-
ments during the cleaning cycle. 

There is a new Solvent Base cleaner that is in a class 
of its own. It is rated as a high-performance cleaner 
that cleans and shines watch parts at the same time. 
After the cleaning cycle, metal parts seem to sparkle. 
The horological community always wanted a supe-
rior performing cleaner that would restore parts to 
their original luster, especially antique movements 

that have not been serviced for a 
long time. This revolutionary new 
concept that produces sparkling 
clean parts has exceeded every-
one’s expectations. The cleaner, 
however, is gentle enough not to 
attack the lettering on baked-on 
enamel coatings, and yet is still 
strong enough to remove and 
dissolve hardened grease and oil 
from parts. Another outstanding 
feature of this new cleaner is the 
Low Odor rating. There is no lon-

ger any need for watchmakers to breathe in harmful 
ammonia fumes and obnoxious odors.  

Ammoniated cleaners have a tendency to react with 
brass baskets that contain parts to be cleaned.  Af-
ter prolonged use of the basket, ammoniated cleaning 
solutions turn blue and weaken the cleaning action. 
Watchmakers say the new cleaner does not turn blue 
and lasts longer. Take advantage of this superior prod-
uct. Try it and you might be amazed by the results.

Rinsing Solutions

As far as Rinsing Solutions are concerned, it is best 
to choose a rinse that is compatible with the clean-
er.  The newer types of rinses are odorless and leave 
parts spotless without any oily film. Tell your Dis-
tributor you want the rinse that is recommended by 
the manufacturer of the cleaner that both cleans and 
shines. You will find that it, too, is odorless.
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Vm&P Naptha

Hexane                                      

Acetone

gasoline

bY PAT bILELLo, ChEMIsT & PrEsIdENT, ZENITh soLUTIoNs, INC.

Water Base 
Cleaners 
for Clocks

Most clockmakers 
use Water Base 
cleaners because 
of the size of the 
movements and 
the alloys used 
in clock parts. To 
clean clock time-
pieces requires 
a large amount 
of cleaner.  Wa-
ter Base cleaners 
come in concen-
trated form which 

is diluted to a 1:7 ratio with water—one gallon of con-
centrated solution makes eight gallons of cleaner.

The new Water Base cleaner is rated Low Odor, and 
when diluted, is odorless. Tests show that it outper-
forms cleaners that are ammoniated. There is no 
need for clockmakers to inhale dangerous fumes 
when there is a better and safer cleaner available. 

Hair Spring Cleaners

Thanks to modern chemistry, cleaning hair springs is 
now safe. Some watchmakers are currently using sol-
vents that are carcinogenic and others that are highly 
flammable with obnoxious odors. There is a new Hair 
Spring Cleaner that has only a mild odor and is envi-
ronmentally friendly. It fulfills all the requirements that 
watchmakers want in a hair spring cleaner. They want 
one that dissolves entrapped oil between the tightly 
coiled wire and evaporates fast. That is exactly what 
the new Hair Spring Cleaner is formulated to do.

If you are still using the following solvents to clean 
hair springs it could be time to consider switching 
to the new and safer hair spring cleaners:  

Trichloroehtane  

n-propyl Bromide

Methylene Chloride

Butane

Chemists have set a goal to make bet-
ter and more effective cleaning solutions 
that are safe and environmentally friendly.  
They have now met that challenge.  The 
next time you place an order with your dis-
tributor, tell them you want the cleaning 
solutions that clean and shine and the hair 
spring cleaner that is safer and more envi-
ronmentally friendly.

So there is Good News to report that sev-
en watchmaking schools throughout the 
United States are using these safe and environmen-
tally-friendly cleaning solutions. Additionally, many 
other watchmakers and clockmakers are now using 
the newer cleaners and are encouraging their fellow 
craftsmen to try them.  Major watch and clock man-
ufacturers and authorized repair shops have also 
switched to these more environmentally-friendly 
cleaners.

We can report that there is cooperation between 
chemists and the horological community regarding 
cleaning solutions.  This announcement is also Good 
News because our industry is starting to be more 

ecologically compliant than 
ever before. 

Some questions I am often 
asked is how to dispose of 
cleaning solutions so that we 
continue to be ecologically 
friendly throughout the en-
tire usage process. There is no 
single answer to this question 
because each state, county 
or township will have their 
own requirements. It’s best to 
contact your local waste man-
agement company for details. 
Also, be sure to read all direc-

tions on the containers and follow the MSDS sheets. 
Adequate ventilation is required and cleaning solu-
tions can be combustible, so keep them away from 
heat sources. 

Follow these basic guidelines and these improved 
solutions will be effective, environmentally friendly 
and safe for your use.  

Horological Times December 2012                            9
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L & R Manufacturing: 
Horology Industry 
Trends in Cleaning 
Machines and  
Solutions
 
QHow do you see the industry changing when 

it comes to cleaning solutions? 

AThe industry is definitely more environmen-
tally conscious now. However, not all clean-
ing solutions can be totally “green” because 

of the nature of the industry, the parts and materials 
you’re dealing with, and the demands the industry 
places on parts needing to be cleaned to an almost 
pristine degree. We have certain formulas that have 
proven their effectiveness for over 80 years. And we 
also know, in business, “time is money.” Every step, 
including the parts cleaning process, has to work well 
in a timely fashion.

We do see the solutions end of the business perking 
up. It might be because more young students, and 
the watch companies themselves, have a renewed in-
terest in the mechanical watch. There’s an increase 
in the sales of mechanical watches worldwide, and 
we’re getting more calls from the luxury brands be-
cause of our formulations and quality. Our company 

has been built on the quality of 
our products.. It’s in our mission 
statement, it’s why we’re ISO-
9001 certified, and it’s woven 
throughout our company culture. 
We constantly monitor our oper-
ations for quality, and that’s why 
we can meet the demands of the 
luxury brands.

We also have laboratory services 
to provide custom mixtures. May-
be a specific brand needs ammo-

niated cleaners, non-ammoniated, 
aqueous—whatever the prefer-
ence—we will produce what is re-
quired. 

This isn’t new because we’ve al-
ways done it, but it’s something 
individual watchmakers may not 
know about us. Although we are 
a manufacturer, if a watchmak-
er has a specific cleaning prob-
lem, we can do a complimentary 
cleaning test. We might be able to 
give them guidance, or we could 
develop a new product—it just depends on what is 
needed for the given situation

QWhat trends do you see in cleaning machin-
ery for the horology industry?

AOur watch cleaning equipment side of the 
business is down, possibly because there’s 
already a lot of equipment out there. Watch-

makers are also leaving the industry and selling used 
equipment, and there are not as many businesses 
needing the big machines that clean multiple items 
at once.

We do see steady demand for the smaller ultrason-
ic machines used for cleaning jewelry, watch parts, 
bands and such.

QWhat other areas are new or in the develop-
ment stages at L & R?

ANext year we will introduce all new packaging 
for our solutions. We wanted our packaging to 
be more streamlined and durable. 

QWhat are your thoughts on the future of the 
industry?

Editor’s Note:  The interview with Jim Lazarus, Chairman of L&R, was conducted by Amy Dunn, Editor of 
Horological Times.  At the time this issue was being developed in November, 2012, L & R Manufacturing 
facilities in New Jersey had just been inundated by seawater from Hurricane Sandy. For more information 
on how the company and the employees survived this direct hit, see the section on page 12.

features
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L & r Manufacturing: horology Industry Trends in 
Cleaning Machines  and solutions

JIM LAZArUs, L & r MANUfACTUrINg

AThis may be philosophical after having 
been through a once-in-a-century hurri-
cane, but my thoughts are that we all must 

simply “Go Forward.”  If the market is down, find 
a way to Go Forward. If a hurricane hits, clean up, 
rebuild and Go Forward. If your watchmaking or 
clockmaking business is down, reorganize it and 
Go Forward.

That’s my advice. If you want to get beyond today 
and have a successful future, just Go Forward.

EDITORS NOTE:  As with all chemicals, when handling 
any type of cleaning solution, read and follow all direc-
tions on the packaging and properly display all MSDS 
sheets.  Be sure to use proper ventilation during the 
cleaning process. Chemical agents can be flammable 
so keep away from heat sources. Dispose of used/
unused chemicals according to the regulations in 
your locale. Contact your local waste management 
company or local authorities for proper disposal 
methods.  t

– Tests with vacuum and pressure  
(-0.3 and +2.0 bar)

– Device with integrated compressor and 
printer

– Not necessary to set watch parameters

– Insert the watch, close the chamber and  
the seal test takes place automatically

– Thanks to new algorithms, reliable test  
for all types of wristwatches

The simplest water 
resistance test ever

Jules Borel & Co.
1110 Grand Boulevard
Kansas City, MO 64106

CALL  800-776-6858
FAX  800-776-6862
www.julesborel.com

CALL 1.800.487.0408
FAX  1.800.487.5848
Shop: www.casker.com

Distributed by:
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The manufacturing 
facility before the 
storm during a visit 
by the New Jersey 
Lt. Governor. (From 
left to right)  Robert 
Lazarus, CEO of L & 
R, Kim Guadagno, 
Lt. Governor of N.J, 
Alberto Santos, May-
or of Kearny, N.J. 
and Jim Lazarus, 
Chairman of L & R.

L & R Takes Direct 
Hit by Hurricane 
Sandy

The manufacturing plant in Kearny, New Jersey 
was not near the Jersey Shore. It does back 
up to the Hackensack River. L & R and their 

employees took all the advised precautions and 
stacked the recommended height of sandbags and 
prepared their equipment. Yet nothing could pre-
pare them for what was to happen when Hurricane 
Sandy struck on October 29, 2012.

Sandy was the largest Atlantic hurricane on record 
with a diameter spanning 1,100 miles and a course 
that took it from the Caribbean to New York. When 
it made landfall near Atlantic City, New Jersey, it 
brought winds of 90 mph. In Kearney, it pushed 
seawater so far inland that it piled up against the L 
& R building until it burst open the doors and broke 
through the glass. A wall of water rushed into the 
building like a tsunami. 

Jim Lazarus’ first concern was that no family and no 
employees were lost. When he could finally get to 
the equipment manufacturing plant to see the dam-
age, he describes the water in the plant as being 
“shoulder height.”  The many scenes he talks about, 
it seems, are things he can still hardly believe…

• Overnight some of Kearny’s streets became riv-
ers and police traded their patrol cars for motor 
boats to help rescue people. 

• Some people had power while others didn’t, so 
it was neighbor-helping-neighbor.  Although his 
house lost power, a close neighbor who had elec-
tricity invited his family in for 10 days until their 
power returned. 

• His new car was struck by such a huge tree, that 
he said he “could mail what was left of it in an 
envelope.” But Lazarus notes, he was one of the 
lucky ones because he had insurance.

• Employees came to work and willingly pitched in 
to clear all the water and debris. This became a 
24-7 operation for 3 weeks straight.

Mr. Lazarus notes the solutions side of the business 
was unaffected by the storm and is fully operational 
and is shipping orders. Although Mr. Lazarus says 
they have customers waiting on equipment orders, 
the company is not going to ship any equipment 
until they’re back to the level of quality which they 
expect from themselves. He adds that he hopes his 
equipment customers will understand and appreci-
ate that L & R stuck to their standards during this 
difficult time. t
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ANOTHER 
YEAR ON 
THE BOOKS

We watchmakers can keep 
time, help others keep 
time, and make tiny 

machines keep time. What we can-
not do is: Control time, slow down 
time, or stop time. Regardless of 
our best efforts, time ticks away 
at its steady pace. What seems to 
change is our perception of time. I 
can clearly remember sitting in Mr. 
Schlegel’s last period high school 
English class (Eisenhower was 
president at that time) and impa-
tiently waiting for the Springfield 
Standard Electric, classroom slave 
clock to tick off the seemingly 
endless minutes until the dismissal 
bell rang at two o’clock each after-
noon. That slave clock advanced 
one interminably long minute at a 
time as it ticked off the forty-two 
minute period of each class.

As each year has passed since 
that time, my perception of time 
has changed. The minutes, hours, 
days, months, and years are now 
compressed and as each year 
passes, they are getting further 
compressed so that each day now 
seems shorter than a period in 
high school English class.

When I bought my first staking 
tool, I was the youngest member 
of the Massachusetts Watchmak-
ers Association. Now, when I at-
tend a meeting of that group, I am 
the oldest member in attendance, 
as well as the member with the 
longest tenure in the organization. 

This past year has been a signifi-
cant one for us. Our businesses 
have always been operated by 
family members. First, it was 
Terry (my wife) and I working 
together operating a small watch 
repair shop. Then, as the years 
passed, our two sons worked with 
us. One son left the family busi-
ness to begin his own clock repair 
shop some years ago while the 
other son gradually accepted an 
expanded management role in 
our watch repair shop which had 
grown from Mom and Pop to a 
shop that now employs over ten 
people in various positions. About 
a year ago, I realized that:

a. I am not going to get any 
younger.

b. There was no need to own a 
watch repair shop.

c. It is time to move on.
d. My wife, Terry, has an active 

watchmaker’s supply busi-
ness and would accept some 
assistance from me.

e. Changes needed to be made.

I am still aging. The watch repair 
shop has gone to our son who is 
now the owner and has all of the 
pleasures and headaches associ-
ated with that business. Terry and 
I have moved from Massachusetts 
to New Hampshire. That move 
from a busy suburb of Boston to a 
rural town in the White Mountains 
represents a major slowdown in 
our life style. Our new office in 
New Hampshire permits us to 
operate the watchmaker’s sup-
ply business while I still do some 
watch repair in comfortable sur-
roundings. We can also work to-
gether at a slower pace again, as 

we did when we first began sever-
al decades ago. Most importantly, 
we have the wherewithal to take a 
grandson and our dog for a walk 
in the woods by walking out the 
back door. I have no illusions that 
our personal clocks will ever again 
slow down to tick as they did in 
Mr. Schlegel’s English class, but it 
is hoped that we will appreciate 
the time we have more than we 
did when we were younger, when 
there seemed to be no limit on 
what we could do, and where we 
seemingly had limitless time to 
accomplish all we wanted to do. 

My best wishes to all for a joy-
ous Holiday season and a happy, 
healthy, and prosperous New 
Year. t   

bY JACk kUrdZIoNAk, CW21, fAWCI



Rolex and the 
Adventure of the 
Divers’ Watch
A Reprint from: Time and Sport: Technological and 
Human Challenges

Congrès International de Chronométrie SSC, 
Montreux, Switzerland, 2010

Abstract

For divers, it is of vital importance to be able to 
measure immersion and decompression times 
with absolute precision. Since the invention in 

1926 of the Oyster, the world’s first waterproof wrist-
watch, Rolex brand identity has been inextricably 
linked to the underwater world. This article traces 
the evolution of waterproof watches in the Oyster 
collection since their invention; it then describes the 
features of the earliest divers’ watches and charts 
their development to the present day. This history is 
punctuated by the sharing of expertise and experi-
ence between professionals in the diving world and 
those at Rolex. This exchange has fueled the quest 
for performance and excellence and led to continu-
ous enhancements for the Oyster. The need for func-
tionality and reliability has spurred the creativity of 
the brand’s engineers, whose solutions have set the 
benchmark worldwide.

1. A Blueprint for Divers’ Watches:  
The Adventure Begins

Since it was founded by 
Hans Wilsdorf (Figure 1), 
Rolex has been making 
wristwatches and pursuing 
excellence in chronometric 
precision. By virtue of the 
fact that it is worn on the 
wrist, this type of watch 
is more vulnerable than a 
pocket watch to everyday 
dangers. Hans Wilsdorf was 
quick to conclude that the 

logical solution for increasing the wristwatch’s preci-
sion was to protect it from dust and moisture. He em-
barked on research into the waterproof watch, as he 
wrote in a letter in 1914 (Figure 2).

These first years 
of technical re-
search into how 
to seal a watch 
against dust and 
moisture led, in 
1922, to the con-
cept for the Sub-
marine watch. It 
comprised a stan-
dard case housed 
inside a second, 

waterproof case 
(Figure 3). Rolex obtained a patent in the United 
Kingdom for this construction.[1] A drawback of the 
system was, however, that the waterproofness was 
ensured by the use of metal gaskets. Every day, the 
outer waterproof case had to be opened to wind the 
watch. This reduced the reliability of the waterproof-
ness system in that the metal gaskets were deformed 
by the repeated opening and closing. The constraint 
of having to open the waterproof case was also in-
convenient. And so research continued.

1926: The Birth of the Oyster

In 1926, Rolex research yielded satisfactory solutions 
and the innovations were protected with two pat-
ents: one for the case construction, which incorpo-
rated a ring inside the middle case[2] and a second 
for the screw-down winding crown.[3]

As illustrated in Figure 4, the case back and crystal-
bezel combination were screwed onto the central 
ring. The winding crown tube screwed directly into 
the middle case. This metal-on-metal contact to-
gether with the conical form of the parts ensured the 

bY frédérIC oULEvEY, roLEx sA 

technical discussions

Figure 2: From a letter written by Hans Wilsdorf in 1914: “We 
must find the means to create a waterproof wristwatch case.”  
© Rolex

Figure 1: Hans Wilsdorf © Rolex

Figure 3: Rolex Submarine © Rolex
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waterproofness of 
the construction. 
Metal gaskets en-
sured waterproof-
ing between the 
middle case and 
case back, the 
winding crown 
tube and the 
crown, and the be-
zel and the middle 
case. The organic 
glass crystal was 
tension-set in the 
bezel to ensure 
the waterproof-
ness of the top 
part of the watch. 
The Oyster was 
born.

This construction 
presented numer-
ous advantages: 

easy access to the crown for daily winding, the reli-
ability of the screw-down case back and bezel as-
semblies, and the crown gasket located in a groove 
was less subject to wear caused by repeated screw-
ing and unscrewing.

The fluting of the threaded bezel served a functional 
purpose by making it easier to grip the bezel and 
transfer sufficient torque to screw it onto the ring 
inside the middle case. The invention was patented. 
The fluted bezel, originally a technical attribute, be-
came a visual and exclusive hallmark of the brand.

Not content with proposing technical solutions, 
Hans Wilsdorf devised innovative ways to publicize 
his product. Within a year of its invention, the first 
waterproof wristwatch was associated with a sport-
ing exploit when, in 1927, a young Englishwoman, 
Mercedes Gleitze, swam the English Channel wear-
ing a Rolex Oyster. Officials testified that the watch 
emerged from the water in perfect working order.

Hans Wilsdorf had an exceptional understanding of 
both watchmaking and business. He was very gifted 
at making his company’s achievements known and 
purchased the entire front page of the Daily Mail to 
place an advertisement celebrating Mercedes Glei-
tze’s accomplishment and that of his watch (Fig-
ure 5). This event gave rise to the concept of brand  

“Testimonees” and began a long line of partnerships 
between Rolex and sports heroes and explorers.

Though not yet a divers’ watch, the Oyster already 
had strong associations with water sports. This ap-
proach became an inherent part of Hans Wilsdorf’s 
thinking. He would often say: “The world is our living 
laboratory,” and “Our products must withstand trial 
by fire.”

The waterproof wristwatch as invented by Rolex 
still had one shortcoming: it still needed daily wind-
ing, which meant there was always the risk that its 
owner would leave the crown unscrewed, thereby 
compromising the waterproofness of the watch. The 
invention in 1931 of the Perpetual rotor[4[ [5] - the first 
self-winding system for a wristwatch using a free ro-
tor - did away with this constraint, reinforced water-

rolex and the Adventure of the divers’ Watch

Figure 4: Oyster case construction 
(1926) © Rolex

Figure 5: The front page of the Daily Mail, boasting Mercedes 
Gleitze’s feat and the waterproofness of Rolex watches. © Rolex
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proofness and freed the wearer from the daily rou-
tine of winding.

The Oyster’s construction was modified in the late 
1930s. The ring was eliminated and, henceforth, 
the bezel and case back screwed directly onto the 
middle case.

100% Tested

In 1934 Rolex patented a first machine that tested 
its watches’ waterproofness by subjecting them to 
excess internal air pressure while immersed in wa-
ter.[6] The presence of bubbles indicated watches 
that were not waterproof. The device (Figure 6) was 
put into immediate use worldwide to ensure that 
wristwatches sent for after-sales servicing were re-
turned fully waterproof to their owners. Rolex could 
therefore recommend its watches for all types of 

sport. This determination to test 100% of its watches 
has never waned.

Along with new products, more ways of testing were 
developed,[7] often working with outside partners. 
From excess internal air pressure tests, the brand 
moved to excess external water pressure testing, 
which best reflected the real conditions under which 
the watches were worn. In the intervening period, 
tests were also conducted using water under partial 
vacuum and excess external air pressure.

One of the difficulties inherent in testing in water 
is how to identify non-waterproof watches without 
having to open them. The solution is to cause any 
water in the case to condense on the crystal. This 
was carried out by slightly heating the case back, 
then putting very cold water on the crystal to form 
a cold spot.

2. The Invention of the Divers’ Watch

The development in the 1950s of underwater engi-
neering and exploration, often linked to oil drilling, 
prompted extensive research into watches whose 
functions would meet the needs of divers in these 
new fields.

During the period 1950-1960, Rolex worked closely 
with oceanographer Jacques Piccard and his bathy-
scaphe, the Trieste. As early as 1950, Rolex made 
an experimental Oyster, the Deep Sea Special, that 
could withstand extreme depths. Improvements 
were made to this model in 1953 and again in 1960. 
These Deep Sea Special watches were never com-
mercially manufactured and therefore never brought 
to market. They were, however, tested in real-life 
diving conditions. Their role was to join in the bathy-
scaphe’s exploits and to provide a watch that could 
withstand the pressure of the deep.

The Twinlock Crown and Tropic Crystal

Two technical innovations stemming from this re-
search were introduced in 1953. The Twinlock wind-
ing crown (Figure 7) took the concept of the 1926 

Figure 6: The original patent illustration for the  
étanchéiscope, waterproofness testing machine. © Rolex

Figure 7: Twinlock winding crown (1953) © Rolex
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Oyster case a step further[8] by ensuring, thanks to 
the introduction of two gaskets, that the watch re-
mained waterproof even with the crown unscrewed. 
This was also the first time Rolex had used synthetic 
gaskets. The first O-ring is watertight whatever the 
position of the stem, while the second gasket pre-
vents water from entering the case when the crown 
is screwed down. This second seal maintains water-
proofness should the O-ring become worn as a re-
sult of repeated winding and setting the watch.

 

A second innovation, the Tropic crystal (Figure 8), 
replaced tension setting of the crystal in the be-
zel with friction fitting.[9] [10] The friction-fitted be-
zel elastically compressed the side wall of the or-
ganic glass crystal against the flange of the middle 
case and the Tropic crystal was gripped between 
two rigid metal parts, the bezel and the flange. 
This seemingly minor modification significantly im-
proved waterproofness. In the previous construc-
tion, the entire crystal was subjected to high stress. 
The new concept localized stress in the watertight 
zones, which eliminated the risk of deterioration of 
the crystal through fatigue. 

1953: The Creation of the Submariner

The year 1953 would prove to be a pivotal year. At 
least two companies (Rolex and Blancpain) brought 
out a watch that met the requirements of profes-
sional divers.

Launched that year, incorporating the Tropic crys-
tal and the Twinlock crown, the Submariner (Figure 
9) became the archetypal divers' watch. At its in-
troduction, the Submariner had a waterproof rating 
of 100 meters (330 feet), increased to 200 meters 
(660 feet) later that first year. This was the first  
Rolex watch to be certified waterproof to a speci-
fied depth, making the Submariner the first genu-
ine divers' watch in the Oyster collection, the others 
being intended more for surface activities such as 
swimming, or other sports. Today, divers' watches 
are the only Rolex watches whose dial is inscribed 
with the guaranteed depth rating.

The Submariner was conceived as an instrument for 
reading dive times and calculating 
decompression stops. This implied 
the incorporation of several key 
functions: legibility in the dark; 
an indication that the watch is 
functioning; and the capacity 
to measure elapsed time 
using a simplified chro-
nograph, which could 
be operated underwa-
ter without jeopardizing 
waterproofness.

A luminous substance 
applied to the hands 
and dial allowed legibil-
ity in the dark or in low 
light. A luminous marker 
on the seconds hand al-
lowed the diver to see at 
a glance, even underwa-
ter, that it was sweeping 
the dial, therefore proving 
that the watch was functioning. Measuring dive and 
decompression times could only be achieved using 
a rotatable graduated bezel, since operating a stan-
dard chronograph underwater would risk compro-
mising the waterproofness of a watch. The design 
of the watch was dictated by what was technically 
feasible at the time.

In the first year of the Submariner’s life, Rolex 
stepped up its work with professional divers to refine 
the watch’s design and enhance its ergonomics: a lu-
minous marker on the bezel would facilitate setting; 
clearly differentiated hour and minute hands were 
needed to prevent reading errors; the bezel, marked 
in five-minute intervals, required more detailed grad-
uations in the first 15 minutes to time decompression 
stops with greater accuracy; the seconds hand’s lu-
minous marker had to be enlarged and moved away 
from the tip and closer to the center for easy reading.

Figure 8: (a) Tropic crystal (1953), (b) current waterproof 
system with sapphire crystal and gasket. Compare with 
Figure 4. © Rolex

a b

Figure 9: 1953 Submariner © Rolex
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From this point on, the 
Submariner became the 
universal blueprint for a 
divers’ watch, with clear-
ly differentiated hour and 
minute hands, a luminous 
marker on the seconds 
hand, and a rotatable be-

zel with minutes 1 through 
15 graduated in one-minute 

increments. Given the obvi-
ous need for robustness and 

resistance to salt water cor-
rosion, it was equipped with a 

metal bracelet.

Watches with waterproof ratings 
of 100 and 200 meters continued 
to coexist until 1958, the main dis-
tinction being different Twinlock 
crowns with respective diameters 
of 6 and 8 mm. The multiple Sub-

mariner references produced in the 1950s reflect the 
intense interaction with professionals whose needs 
dictated the functions added to the product.

1959: The Crown guard

The changes brought to the Submariner in 1959 
would contribute largely to its iconic status (Fig-
ure 10). The case diameter went from 36 to 40 mm; 
a crown guard (a Rolex innovation) was added in 
response to professional divers’ fears of damaging 
the crown during dives; a 7 mm diameter was ad-
opted for the crown itself; the knurled edge of the 
bezel was redesigned to make it easier to grip with 
gloves, while the luminous marker on the bezel was 
modified by the introduction of a capsule containing 
a larger quantity of luminous material. This model 
was also one of the first to be equipped with the 
new generation of luminous material available at the 
time. In addition, as of 1959 all Submariner models 
were guaranteed waterproof to 200 meters.

3. 1960: Into the Deep with the  
Deep Sea Special and the Trieste

On January, 23, 1960, during an expedition by the 
U.S. Navy, the Trieste made a record 10,916 meter 
(35,800 feet) descent into the Mariana Trench, the 
deepest point in the ocean. This exploit remained un-
challenged for 52 years. Attached to the hull of the 
bathyscaphe was a special watch, which still holds 
the record for a wristwatch in a dive under real-life 
conditions. This experimental model, the Deep Sea 
Special (Figure 11), resurfaced in perfect working or-
der. The watch was based on the same waterproof 
architecture as the Oyster, but with parts reinforced 
to prevent them from being crushed by the water 
pressure. The organic glass crystal was domed to 
prevent hydrostatic stress concentration. The case 
measured 42.8 mm in diameter (overall dimensions 
48.2 x 62.2 mm) and 35.67 mm high. The construc-
tion of this exceptional watch was essentially that 
of an Oyster: screw-down case back, screw-down 
crown and Oyster bracelet. In addition to the fact 
that the technical and sporting challenges involved 
in this exploit were totally in keeping with the brand’s 
philosophy of the pursuit of excellence, this adven-
ture also demonstrated the superlative architecture 
of the Oyster case.

1967: The Sea-Dweller 610 Meters/ 
2,000 Feet and the Helium  
Escape Valve

Experience gained throughout the 1950s and from 
cooperation with COMEX (Compagnie Maritime 
d’Expertises), a French company specializing in un-
derwater engineering and hyperbaric technology, 
resulted in a new watch: the Sea-Dweller (Figures 
12 and 13). Designed for deep-sea diving, its water-
resistant credentials were extended to 610 meters 
(2,000 feet).

Its case incorporated a helium escape valve to re-
lease gases that become trapped during saturation 
diving. These gases slowly penetrate the watch dur-
ing the period spent in pressurized chambers as the 
pressure inside the case and the pressure of the 
chamber equalizes. The diver’s rate of decompres-
sion does not allow sufficient time for the gases to 
be released through the gasket to avoid excess pres-
sure inside the watch which might expel the crys-
tal. The helium escape valve resolves this by keep-
ing the pressure inside the case below the level the 
crystal can withstand. This innovative solution was, 
of course, protected by a patent.[11]

technical discussions

Figure 10: 1959  
Submariner © Rolex

Figure 11: Deep Sea Special 
© Rolex



The Submariner’s traditional display of hours, min-
utes and seconds was complemented by a date, 
without a magnifying Cyclops lens, an exception in 
the Oyster collection. The Sea-Dweller’s bracelet 
was the first to feature a Fliplock ex-
tension link, a new 
system patented 
by Gay Frères, 

Rolex’s exclusive supplier of 
metal bracelets at the time.[12] 
It allows the bracelet to be ex-
tended to fit comfortably over 
the thickness of a diving suit.

1970: The Triplock Crown

Crown gaskets form an effective barrier to water in 
the liquid state but can allow it to penetrate as va-
por. The Triplock crown (Figure 14) seals this critical 
point even more effectively by incorporating a third 
watertight zone along the winding stem. It was in-
troduced on the Sea-Dweller in 1970 and on the Sub-
mariner watches as of 1977. This new version of the 
original screw-down crown concept was so efficient 
that when the watch’s guaranteed depth increased 
to 1,220, then to 3,900 meters (4,000 and 12,800 
feet) some 40 years later, no further improvements 
were required.

1978: The Sea-Dweller 1,220 Meters/ 
4,000 Feet

Exploration of the deep continued. Introduced in 
1978, the new Sea-Dweller 4000 (Figure 15) was 
designed to withstand extreme pressure. Since hy-
drogen becomes toxic at a depth of around 700 
meters, this is the depth currently considered to be 
the physiological limit for human beings. The Sea-
Dweller 4000, with its depth rating of 1,220 meters 
(4,000 feet), allows a substantial margin in terms of 
resistance to pressure in real-life diving conditions.

The need to maintain legibility at this level of per-
formance focused attention on the upper part of the 
watch. The organic glass crystal was replaced by a 
sapphire crystal, assembled on the middle case with 
a polymer gasket. The Triplock crown easily achieved 
a depth rating of 1,220 meters (4,000 feet). In terms 
of ergonomics, Rolex equipped this model with its 
first unidirectional bezel. These modifications were 
made with few aesthetic changes compared to ear-
lier models.

These innovations were gradu-
ally extended to all div-
ers' watches. The sap-
phire crystal, like the 
Twinlock and Triplock 
crowns before it, be-
came features of the 
entire Rolex Oyster 
collection, allowing all 
Rolex watches to bene-
fit from enhancements 
developed to satisfy 
divers.

4. Today

Developments in re-
cent years have, above 
all, aimed to enhance 
the ergonomics and 
robustness of divers’ watch-
es. The launch in 2008 of the 
Rolex Deepsea, water-resistant to an exceptional 
3,900 meters (12,800 feet), and the new-generation 
Submariner Date watches, were further steps in this 
direction.

Technical developments include:

• The Cerachrom bezel insert with greater corrosion 
and scratch resistance, replacing the anodized alu-
minum inserts.

rolex and the Adventure of the divers’ Watch

Figure 12: Sea-Dweller, 1967 model, with safety catch and Fliplock 
extension link open © Rolex

Figure 13: Close-up of 
the helium escape valve 
© Rolex

Figure 14: Triplock crown (1970) © Rolex

Figure 15: Sea-Dweller 4000 
(1978) © Rolex
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• New Glidelock clasps which are very easily opened 
and adjusted.

• The new bezel construction with more durable 
knurling that offers a reassuring, positive feel, 
much appreciated by the divers consulted during 
the development.

• Chromalight which glows twice as long as pre-
viously-used substances. Divers’ watches were, 
once again, the first to benefit from a new genera-
tion of luminescent material.

• The Parachrom hairspring which is more resistant 
to shocks and magnetic fields.[13]

2008: The Rolex Deepsea 3,900 
Meters/12,800 Feet

In addition to the above-mentioned generic fea-
tures, the Rolex Deepsea adopted a new case archi-
tecture. The specifications were for a divers’ watch 
that would withstand the pressure at the greatest 
depth possible, while its size should remain within 

given dimensions so that the watch could be worn 
in any circumstances. This meant rethinking the case 
entirely.

The case architecture, as described by S. Dufour et 
al.[14], is based on the Ringlock System (Figure 16), 
featuring a load-bearing ring between the crys-
tal and the case back. Like two Roman arches end 
to end, the sapphire crystal and the titanium case 
back are directly connected by the ring in nitrogen-
alloyed steel. While this is a fundamentally different 
construction from the 1926 concept (the parts are 
no longer screwed together), it is clearly in a line of 
continuity with the original Oyster case.

The clasp (Figure 17) offers two ways to adjust the 
bracelet length. The Glidelock is a toothed panel un-
der the clasp cover which finely adjusts the bracelet 
length in approximately 2 mm increments. The Flip-
lock system, concealed in the first link, extends the 
bracelet by an additional 26 mm. These two systems 
combined allow the bracelet to be adjusted by up 
to 44 mm without using any tools. The watch can, 
therefore, be worn over even the thickest diving suit.
This new generation of watches for deep-sea div-

ing, of course, implied new-generation testing, given 
that existing equipment worldwide was calibrated 
for 1,220 meters (4,000 feet). Working with COMEX, 
Rolex developed new production testing equipment 
(Figure 18) to test all Rolex Deepsea watches at a 
pressure of 490 bars. This is 125% of the pressure 
exerted at the guaranteed depth, in accordance with 
the international standard for divers’ watches.[15]

5. Conclusions

While the majority of divers now use a computer to 
calculate dive times, many professional and amateur 
divers still appreciate the security of wearing a me-
chanical divers’ watch, “just in case…”. 

These instruments, whose history is traced in this 
article, are the descendants of the first waterproof 
wristwatch: the Rolex Oyster. The technical chal-
lenges of making a watch waterproof, and then tak-
ing it to ever greater depths, have spurred engineers 
and watchmakers to develop new products, as well 
as the means to test them. 

In parallel with the incentive it provided to push for 
technical excellence, the maritime world has offered 
watch brands a powerful vector for communication 
and a strong image.

Finally, the majority of innovations developed spe-
cifically for divers’ watches have later been taken up 
in other areas for the benefit of all who choose to 
wear a mechanical watch. t

Figure 16: The Ringlock System can be seen on this cross-sec-
tion of the Deepsea. (1) nitrogen-alloyed steel ring (2) sapphire 
crystal (3) titanium case back © Rolex

technical discussions

Figure 17: CAD model of the clasp and its extension systems: 
left, the Glidelock with its toothed panel in the open position; 
right, the closed Fliplock link. © Rolex
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2012: Rolex Deepsea Challenge 
12,000 Meters /39,370 Feet

On 26 March 2012, a Rolex Deepsea  
Challenge watch descended 10,898 meters 
(35,756 feet) below the surface of the Pa-
cific Ocean into the Mariana Trench. Certi-
fied waterproof to a depth of 12,000 me-
ters (39,370 feet) this experimental divers’ 
watch was attached to the exterior of film-
maker (Titanic, Avatar) and explorer James 
Cameron’s submersible. It accompanied 
him on his dive to the bottom of the ocean 
as he opened a new chapter in underwater 
exploration.

Testing Conditions
With this exploit, Rolex confirmed its position as the leading watch-
making brand in waterproofness and continued its tradition of testing 
the precision, robustness and reliability of its watches in the most ex-
treme real-life conditions. The Rolex Deepsea Challenge resisted the 
tremendous pressure that reigns at the bottom of the Mariana Trench: 
more than one ton per square centimeter or the equivalent of more 
than 13 tons on the watch.

Echoing the Historic Dive of 1960
Both James Cameron’s expedition and the Rolex Deepsea Challenge 
directly echoed the bathyscaphe Trieste’s historic dive on 23 January 
1960, the first and, until Cameron’s descent, the only manned dive to 
the bottom of the Mariana Trench. On that earlier exploit, an experi-
mental Oyster model, the Deep Sea Special, attached to the exterior, 
accompanied the Trieste on its journey to the bottom of the sea. It, 
too, returned to the surface in perfect working order.

Figure 18: Test equipment for Sea-Dweller Deepsea watches  
© Rolex
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Clock Design and 
Clockmaking:  
The gear Train
This is the first of a series of articles about clock design 
and making. I intend to take a look at these various as-
pects to make it easier for readers to build their own 
clock, to modify a clock design that doesn’t quite suit 
them, or to replace broken, worn or missing parts of an 
existing clock. It will not be purely theoretical or purely 
practical, and I hope to be able to put forth ideas that 
may make a clock project simpler, easier to accomplish, 
or possibly better from a timekeeping point of view.

In this series we will deal with the aesthetics first and 
the mechanics will be the second step in the progress 
of the design. Why? In many cases the pendulum or 
balance wheel is not seen when the clock is fulfilling 
its destiny as a timekeeper and piece of decorative 
furniture (whether domestic or public). It is the same 
question posed to designers of anything: Does function 
govern appearance or vice versa? So first, we will look 
at design considerations.

Let us begin with the gear trains, in particular, 
the time train. It has a great effect upon the ef-
ficiency of the clock movement, and it is prob-

ably the most expensive part of the clock to make. 
Before we can begin to design the train, or indeed, 
any part of the clock, we need to consider what sort 
of clock is wanted. 

Consideration #1: The Choice of Time 
Duration

Time duration, for instance, is a major consideration. 
Generally speaking, clocks will be a Thirty-Hour, an 
Eight-Day, a One-Month, Three-Months, or One-Year. 
There are exceptions, but they are not important 
from the design aspect. 

Let us look at the advantages and disadvantages of 
these different types of movements. (You will find I 
place a lot of importance upon the longevity of a clock. 
If you are prepared to put in the effort to make a clock, 
you ought to expect it will last long enough to pass on to 
your children, grandchildren and great-grandchildren.) 

Thirty-Hour Clock
Advantages:  This clock is usually inexpensive to 
make. It can be designed to have maintaining pow-
er, (the drive is uninterrupted by winding), and it is 
lightly loaded. Even a clock with relatively soft pin-
ions and pivots will last for a century or more. 
Disadvantages: You have to wind it every day.

Eight-Day Clock
Advantages: This clock only needs winding once a 
week. You can take a seven-day vacation without 
making special arrangements for winding it.
Disadvantages:  More costly than a Thirty-Hour, but 
probably by no more than a third. It requires heavier 
loading and needs pinions that are tough and pivots 
that are hard.

One-Month Clock
Advantages:  The timekeeping is not affected so 
much by winding. Since it only occurs once a month, 
regulators are frequently of month going or even lon-
ger duration. The biggest benefit—longer holidays!
Disadvantages: This clock is more difficult to make 
and needs good maintenance.

Longer-Duration Clocks
Advantages: The clock may be ignored for a long 
period so far as winding is concerned.
Disadvantages:  This clock is much more expensive 
to make because its pivots and pinions must be hard 
and highly polished. With no need to check it fre-
quently (when compared to an Eight-Day or Thirty-
Hour Clock), the timekeeping ought to be very pre-
cise or a minor error becomes a major one.

Consideration #2: The Physical Size 
of the Clock

Size is important mainly because it governs two 
things—where the clock is going to stand or hang—
and the difficulty of making the parts. Large wheels 
and pinions are easier to make, but expensive in ma-
terial.  If they have a large number of teeth, there is 
also a greater chance of making a mistake while gear 
cutting. Other important aspects of the design are 
not normally governed by the train. That said, it is 
not a good idea to give a clock an expensive and ac-
curate escapement while designing a crude train with 
small pinions that deliver a very variable amount of 
power. The “power” or more accurately, the torque, is 
a force applied to the periphery of the escape wheel 
and multiplied by the lever arm of the wheel’s radius.

bY LAUrIE PENMAN

technical discussions



Horological Times December 2012    23

Consideration #3: The Count

The number of teeth on the wheels and pinions of a 
clock become greater as the duration increases. This 
is almost an accurate statement and certainly good 
enough for the straightforward gear trains that we 
will now consider.

The type of escapement and oscillator (pendulum, 
balance wheel, etc.) affect the number of teeth be-
cause the train between the minute hand and the 
oscillator is calculated from the number of beats per 
hour made by the latter, and the fact we nearly al-
ways make the minute hand rotate once an hour.

Our first formula will define the wheels and pinions 
of the train. Although I have called them formulas 
they are nothing more than simple arithmetic, set 
out in a convenient form. If we state that the minute 
hand will make one rotation per hour and the train 
will run directly from that to the oscillator, then:

The multiples of all the wheel teeth x twice the num-
ber of teeth on the escape wheel ÷ by the multiples 
of the pinion teeth = the number of beats per hour.

Or:  wn x wn x wn x 2 (EW) ÷ (pn x pn) = b
When:  wn = the count of a train wheel 
  pn = the count of a pinion
  EW = the count of the escape wheel
  b = beats per hour

Note. There may be 
only two wn and one 
pn. Train wheels are 
the center wheel and all 
others up to the escape 
wheel, the pinions con-
cerned in this formula 
do not include the cen-
ter pinion. It is impor-
tant to remember this. 

In this train we have the center wheel (CW), the third 
wheel (TW), the escape wheel (EW), the third pinion 
(TP) and the escape pinion (EP). If we fit actual fig-
ures into the formula above, we have:

  64 x 60 x 2(30) ÷ (8 x 8) = 3,600

What makes this a Thirty-Hour movement is the ar-
rangement of the gears before the center wheel. The 
part of the train we calculated above is concerned 
only with adjusting the minute hand to the pendu-
lum. The gear wheel that meshes with the center 
pinion will only rotate it thirty-six times before it 
needs winding again. What comes before the center 
pinion defines how long the train can be kept going.

A Thirty-Hour Clock will either have a direct drive to 
the center arbor, a spring-driven great wheel (first 
wheel), or a chain sprocket. A direct drive to the 
center arbor is unusual because it will need to rotate 
thirty-six times which is difficult for a spring drive 
and requires a long drop for a weight drive. 

An Eight-Day Clock will have a spring-driven great 
wheel and an intermediate wheel and pinion. Or 
there will be a barrel with many turns of chain or 
cord around it (multiplying the number of turns 
available from one fall of the weight). 

Longer-Duration Clocks mostly modify this part of 
the train to extend the “wind” of the clock, inserting 
wheels and pinions between the drive and the center 
pinion. The 400-Day clock, however, employs a very 
slow oscillator to extend the wind and is a straight 
train from spring barrel to oscillator, with the rota-
tion of the minute hand being taken off at a position 
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Figure 1: shows a Thirty-Hour 
movement with a direct 
train of wheels and pinions 
from the center wheel to the 
pendulum. Note the pinion 
on the center arbor (carrying 
the minute hand) does not 
come into our calculation at 
all because it is not between 
the minute hand and the 
pendulum. 

Third wheel

Center wheel

Pendulum

Escape wheel

Butterworth Clocks, Inc.

BUSHINGS!BUSHINGS!
KWM SIZE IN BRONZE     $4.00/ 20 pc PACK

 
KWM SIZE IN BRASS        $8.00/ 50 pc PACK

No min order. No small parts surcharge. Mailing $2 US/CAN, $5 Internatl.

5300 59th Ave. West     Muscatine, IA 52761
Phone: 563-263-6759     Fax: 563-263-0428

E-mail: butterworth@machlink.com
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where it will make one revolution per hour. Some 
British Thirty-Hour clocks, (outside the Midlands) 
also have a direct drive from great wheel to escape 
pinion with a parallel feed to the hands.

That sums up the main differences between clock types 
so I will now make a practical example of the simplest, 
a Midlands (of Britain) Thirty-Hour movement.

Thirty-Hour Design

• A clock with a seconds hand that rotates once 
a minute and shows true seconds (the escape 
wheel would normally do the same as the hand)

• A long pendulum beating once a second 
• A clock that sits on a bracket on the wall
• A clock that is wound up once a day
• A simple train that proceeds from the drive 

through the center arbor to the escapement and 
pendulum

The counts I used in 
the calculation were 
8t for all pinions and 
64t and 60t for the 
center wheel and 
third wheel respec-
tively. These wheels 
will work fine but they 
are close to being 
the same outside di-
ameter which means 
care must be taken 
to avoid a wheel rub-
bing on the next arbor 
(this is not difficult). If 
there is any danger of 
this happening, there 
are two things that 
can be done:

1. A beat-per-hour can 
be chosen that is close 

enough to 3,600 to deceive the eye and ear into 
believing it is a seconds-beating pendulum.

  2. Another pair of wheels can be chosen that sat-
isfy the equation and still work out to give a beat 
of 3,600 per hour.  

Suppose the smaller wheel has its count reduced to 
56t per hour:

 

  64 x 56 x 2(30) ÷ (8 x 8) = 3,360 per hour

This would give us 56 beats per minute which is 
not too noticeable. However, if we changed the 64t 
wheel to 65t (a more likely count to find on a divid-
ing plate than 66) we would have: 

   65 x 56 x 2(30) ÷ (8 x 8) = 3,412.5 per hour

This is a little closer, but a bit of playing around produces:

  72 x 54 x 2(30) ÷ (8 x 8) = 3,645 per hour

This results in an error of less than a second a minute 
and gives plenty of clearance for the outside diam-
eter of the two wheels. 

.30t

.60t

.64t

3,600 beats per hour

8t

Figure 2: This illustration shows the 
starting point of the clock’s design. 
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NOTE:  This clock is to be a direct drive from a chain or rope driven 
sprocket and gear wheel. It is typical of clock movements made in 
large batches across the Midland counties of England. I suspect this 
was because, although it was cheaper to make than an Eight-Day 
movement, there was very little difference and parts used in the Thir-
ty-Hour could also be used in the Eight-Day. This did not mean they 
were interchangeable. It was a very dispersed industry and manufac-
turing tolerances were not nearly good enough for interchangeabili-
ty, despite the large companies in Birmingham and Prescot supplying 
the hundreds of small clockmakers around the country.

Figure 3: Seth Thomas Brass 30-hour weight driven movement, time 
and strike split column, OG top case, made for Canadian market.
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Figure 4: This is an accurate drawing of the 
proportions of the direct drive movement 
being designed on these pages, but it is 
not yet dimensioned since the actual size 
of the wheels and pinions (as opposed to 
the count) has not been decided. The only 
things that need to be done to make this 
a working drawing for the train is to de-
termine the gear tooth size (the module), 
pivot, and mounting details.

Physical Size & Modules

It is fairly obvious that a wheel 
with large teeth will be larger than 
one with the same count, but with 
smaller teeth. It is not quite so obvi-
ous that the two will be proportion-
ate. A wheel of 100t and a 1.0 mm 
module (modules in clockmaking 
always have metric dimensions) will 
be twice the size of a 100t and 0.5 
mm module, except in the thickness. 
If a computer-aided drafting (CAD) 
program is being used, any dimen-
sional changes the designer wishes 
to make can be achieved by simply 
altering the scale of the drawing. 
The changes that might be wanted 
would be the overall height of the 
completed movement, the width, 
and/or positioning a winding hole 
in relation to the hands (if a winding 
hole is needed). For instance, if the 
space that the movement has to fit 

into is a given, it can simply be al-
tered on the drawing by changing 
the scale until it fits the space.

The Modules

The module system decrees that 
the form of the gear tooth and its 
outside diameter (OD) and pitch 
circle diameter (PCD) can be ob-
tained by two simple formulas. The 
actual form of the tooth is defined 
in terms of the module, too (see 
Figure 4). 

 

If N = number of teeth; P = PCD;  

D = OD; M = module; F = a factor 

Then M = P/N and  D = (N + F) x M



26

bY LAUrIE PENMAN

technical discussions

The factor F is a simple means of allowing for the 
addendum of the tooth. This is the portion above 
the PCD since all the teeth have an addendum each 
the OD = PCD + two addenda.

The factor for wheels with more than 20t is 2.76, so 
a practical example would be:

 Given a module of 0.5 mm and a count of 100t  
 the PCD measures: 100 x  0.5 = 50mm

 The outside diameter would be: (100 + 2.76) x  
 0.5 = 51.38 mm

The gear maker only needs to turn a blank to 51.38 
mm, and using a cutter that complies with the 
module system, cut deeper into the blank until the 
turned surface just disappears. There is no need to 
measure the PCD as long as the simple arithmetic is 
accurate and the cutter is properly made. 

The factors for pinions are quite different:  

 7t F = 1.71;  8t F=1.71;  9t F=1.71; 10t F=1.61;   12t  
 F= 1.61; 14t F=1.61. 
 (Pinion teeth are called leaves.)

Center Distances

Theoretically (and very frequently) the distance be-
tween the centers of two properly meshing gears 
is half the sum of their PCDs. Just occasionally this 
does not work and the gears do not mesh correctly 
at this distance of their centers. Figure 5 shows the 
small differences that are quite common and have 
very little affect on efficiency, but the errors can oc-
casionally be much greater. The pitch circles of two 

Proportions of tooth form
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Multiply the dimensions above by the module 
to obtain the actual dimensions in mm

Figure 5: Shows the actual form of the tooth on this particular 
design. 

Figure 6:  This illustration shows a device 
that holds the meshing gears and adjusts 
the center distance. 
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meshing gears should touch and the working teeth 
should engage only when they reach (or nearly 
reach) the line joining the centers. If the teeth en-
gage before the center line (known as the “line of 
centers”), they will transmit power as the contact 
points slide closer to their respective centers. In ef-
fect, they are rubbing and this is not as efficient as 
it should be. 

When the contact points do not come together un-
til the line of centers is reached, they move out-
wards from their respective centers as they rotate 
away from each other. The friction is less and ef-
ficiency of power transmission is greater. If the dis-
tance between centers is half the sum of the PCDs, 
but the leaves make contact before the line of cen-
ters, the center distance must be increased until 
contact does not occur until the line of centers is 
reached, or very nearly reached. The clockmaker 
achieves this by making use of a “depthing tool” 
(Figure 6), a device which holds the meshing gears 
and adjusts the center distance. When the mesh is 
smooth and a magnification shows that contact is 

being made on the line of centers, the tool is locked 
and used to scribe this distance between the pivots 
for the gears. It is not an easy task and becomes 
more difficult as the module decreases in size. The 
use of a CAD program to move the images of the 
gears along the center line and rotate them to test 
the meshing is a very great advantage. 

A point that emerges from the above is that it is 
unwise to place your trust solely on theory. My 
advice is to avoid drilling pivot holes accordingly 
without first testing the mesh in a depthing tool or 
a computer.  t

Clock design and Clockmaking: The gear Train
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Vacheron & Constan-
tin and the “War to 
End All Wars” Part 4
Completing the Project

Everything that I had originally noted as being in need 
of repair has now been completed at this point. The 
parts and processes repaired on the Vacheron & Con-
stantin railroad chronograph from World War I were:

In Prior Articles:  Eliminate Surface Rust
 Replace Missing Screws
 Repair Balance Hole Jewel
 Perform Main Plate Repair
 Rebuild Missing Component in Stop Works
 Correct Balance Staff Problem

In This Article: Remake Swan Neck Regulator

At this final phase of the repair process, I cleaned and 
assembled the watch, going through all the checks 
along the way.  I found the functionality was good. 
The staff I had made was functioning above average, 
which was really exciting. The repair to the hole jewel 
looked as though it had always been there, and aside 
from some damage to the bridges accumulated over 
the years of servicing, the watch was clean.  Although 
time consuming, everything had gone fairly smooth-
ly.  I was very careful through the entire service and 
did not damage anything.  Since it had taken me such 
a long time to complete, I had a bit of difficulty figur-

ing out where all the screws went, but with a little pa-
tience, I had it up and running, chronograph and all. 

Everything up to this point had been planned from 
the first teardown and assessment. I was, in fact, 
ready to dial and case, but upon attempting to regu-
late the watch, I discovered that it had been stripped 
of its regulatory abilities. The screw and the swan 
neck regulator both had stripped threads that would 
not function.  I debated again about fixing these 
problems. As I had mentioned in Part 3 of this series, 
in old watches, especially ones of historical value, it 
is sometimes best to “let sleeping dogs lie.”  There 
is no good reason to fix something that does not 
definitely need to be corrected, such as the screw.  
But in the case of a swan neck regulator, however, 
this is a highly visible and defining part of the move-
ment.  Oftentimes it is used to distinguish one grade 
of movement from another. For those reasons, I de-
cided to remake the swan neck as the final step. 

Remaking the Swan Neck Regulator

The process is actually simple. 
In general, you make an exact 
copy of the existing regulator 
then remake the screw.  In this 
case, the screw was some-
thing ugly that looked to have 
been salvaged from some 
other lower-grade watch.  I 
found an example of another Vacheron & Constantin 
regulator screw and decided to create one based on 
that model (Figure 2). The overall length was 5 mm 
with the threaded portion being 4 mm in length and 
cut to a .40 mm thread. The head of the screw was 
1 mm long and 1 mm in diameter with a slot and two 
cross-drilled holes for an extremely fine adjustment.  

Making the actual swan neck was as simple as tracing 
the original onto a piece of steel flat stock and sawing 
it out (Figure 2). There are eight main steps I took:

1. Drill holes for positioning
2.  Trace
3.  Saw as close to the trace lines as possible (Figure 3)
4.  File to correct size and shape (Figure 4)
5.  Drill cross-drilled hole
6. Tap screw holes 
7. Heat treat and temper
8. Finish, which includes beveling and flat polishing (Fig. 5)

Background for the 4-Part Series:
Mr. Bleecker was a student at the Lititz Watch Technicum where he produced this thesis project. It took one 
year to complete all the aspects of this challenging watch restoration (Figure 1). This Vacheron & Constantin 
chronograph from WWI was his family heirloom. He also performed a good deal of historical research on this 
American-made watch which was ordered by the U.S. Corps of Engineers for railroad operations in France. 

Figure 1:  Movement of the Vacheron & Constantin chrono-
graph railroad watch 

Figure 2:  Illustration of 
the threaded part and 
head of the screw

bY MATThEW bLEECkEr, CW21
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The first time I went 
through this process 
it took me sixteen 
hours from start to 
finish. I say “the first 
time” because in an 
unfortunate acci-
dent, I damaged the 
surface. I was origi-
nally not going to 
remake it; I rational-
ized that I just did 

not have time and it was still functional. However, lat-
er decided I needed to remake it for my own peace-
of-mind. Fortunately, the second time through, I cut 

my time in half.  

In the finished prod-
uct I chose to leave 
it slightly different 
than the original 
only in the area of 
beveling.  My bev-
els are at 45° and 
appear smaller be-
cause of this fact. 
This type of bevel-
ing leaves more of 
the upper surface 
visible, making the 

hole look larger than it really is. The reality is that the 
dimensions are all matching and only the bevels and 
curved base differ. The curve in the base was actually 

an original feature 
that I simply rein-
stated. It appears 
that someone at 
some point ground 
the base off for a 
reason I could not 
determine. It looks 
much better fitting 
snugly around the 
cap jewel setting, as 
it should (Figure 6). 

In Conclusion

As the Vacheron & Constantin pocket chronograph is 
reassembled, its 94 years of age is subtly and proudly 
displayed in the hand-finished levers and old, but pre-
cise machining techniques. The wear on the bridges 
from many a watchmaker making adjustments, remov-
ing and returning components, gives it character that 

cannot be 
bought. The 
character of 
this histori-
cal piece de-
serves to be 
p r e s e r v e d 
and my duty 
as a watch-
maker is to 
do just that. 
My service 

should be as though I had never opened the watch 
in the first place, and the only clue that I touched it is 
that it happily ticks away the hours and functions like 
new. I had the option to change a lot more than I did. 
In my attempt to keep everything as original as pos-
sible, I decided not to polish the case, which was actu-
ally originally oxidized. I also chose not to refinish the 
screws and levers, and not to replace the mainspring. 
I debated briefly on replacing the upper balance cap 
jewel because it had a wear dimple, but because it 
is such a large and prominent jewel it would be very 
hard to find a comparable replacement.  

My brief historical account leaves much to be dis-
covered. However, I was given some copies of origi-
nal correspondence between Vacheron & Constantin 
and the Corps of Engineers concerning the purchas-
ing of these chronographs and this documentation 
speaks for itself. I will mention that while 5,000 chro-
nographs were originally ordered, the order was only 
partially filled and it appears an additional 2,000 
time-only watches were paid for at a later date. The 
chronographs were purchased for CFH 280 each and 
the time-only watches for a mere CFH 96 each.

I enjoyed this Lititz thesis project immensely and 
learned quite a lot. The practical application of these 
techniques which can be applied to my future in 
watchmaking is invaluable, and I have already begun 
to put many of these to use. I am eager to do more 
research into the historical aspects of my family 
heirloom. I also would like to discover what role this 
watch may have played with the Corps of Engineers 
and the people in World War I who had so fervently 
hoped this war would be the War to End All Wars. t

To view the historical Vacheron & Constantin  
documents mentioned in this article go to:

• www.awci.com
• For Watchmakers & Clockmakers
• For the Watchmaker (blue bar)
• Technical Guides & Requests
• Once inside, click on Vacheron & Constantin folder

Figure 3:  The piece after sawing  
extremely close to the trace lines

Figure 4:  Filing to the correct size 
and shape

Figure 5:  Beveling and flat polishing 
for the swan neck

Figure 6:  The new spring (top) and 
original spring (bottom)

technical discussions
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Archie B. Perkins 
American Master of 
Restoration

Introduction

During my first trip to the U.S., I studied all the 
trade magazines I could find. Antique watch 
restoration articles written by Archie B. Per-

kins made perhaps the biggest impression on me. 
I felt like Perkins was a distant relative of our own 
master, Leo Koivisto. They both had collected a vast 
amount of information with amazing hand-drawn il-
lustrations, although the size of their timepieces was 
different. Koivisto’s Heilurikellot (Antique Pendu-
lum Clock Restoration) was published in four books 
(2002 - 05), and the first volume of Perkins’ Antique 
Watch Restoration was unveiled at the AWCI con-
vention in the beginning of August, 2012.

The Newcomer

In 1923, the best Halloween present in a small West-
ern Kentucky town of Frances for the four sons and 
two daughters of George and Lottie Perkins was a 
new baby brother. The newcomer was named Archie 
Buell Perkins.

George Perkins worked in a local mine while Lottie 
took care of the seven children in a house owned by 

the mining company. The family had to move from 
one farm to another after the mining company let 
George Perkins go. Lottie Perkins died when Archie 
was only three-and one-half-years old, and although 
father remarried, the times were hard and the kids 
had to help to support the family. Archie wanted to 
help as soon as he could, but watches interested him 
more than farm work.

“My father had bought new movements and cases, 
fitted them together and sold the watches to others 
in the community,” recalls Perkins. “He had some ba-
sic tools and he did minor repairs, but a house fire de-
stroyed his tools. Although we could not afford it, my 
father bought me some hand tools and he built me a 
workbench from my grandfather’s old wooden bed!”

“It worked OK, but later when I got a job at the mines, 
I saved up enough money to buy a new J. H. Rosberg 
watchmaker’s bench. The bench was beautiful and 
cost a total of $36. I had looked for a vocation that I 
could do, and I just couldn’t pull away from it.”

Archie Perkins was 15 years old when he started re-
pairing clocks and watches on the side. His first re-
pair job was a dollar-style Ingram pocket watch that 
belonged to his school buddy. After opening 
the case back, Perkins noticed that the plate 
screws were so loose that the pivots had fallen 
out of their holes. He used a needle in a match-
stick to push the pivots carefully back in place 
and tightened the plate screws. He was thrilled 
to see that the watch started running.

Figure 2: The young apprentice at S. George Cochron’s 
shop in Nashville (1944).

Figure 1: An old postcard picture of the 
Elgin Watchmakers College.

awci news
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American Master of restoration

Perkins opened his first workshop in a side room of 
a general merchandise store in a nearby small town 
of Lola but didn’t get much business. One day a 
man came in telling about watchmaker’s tools that 
his wife had inherited. Perkins expressed interest in 
them and soon he had a used lathe and a K & D stak-
ing set. When I asked him how the work in the mines 
was, he had a clear, short answer: “Dangerous!”

War and School Years

Japan pulled the United States into World War II by 
attacking Pearl Harbor in the beginning of December 
of 1941. In the spring of 1943, Perkins was drafted 
into the Army, where he served in the Medical Corps. 
His service did not last long, and he was honorably 
discharged in September of that same year.

“My aunt lived in Nashville, and I stayed with her while 
looking for a job. I wanted a job in defense work or in 
a shop where someone could do on-the-job training 
on watches and clocks. A local jeweler sent me to 
Bill Parker who owned a watchmakers’ supply house. 
We both knew a hardware dealer in Frances, whose 

brother happened to 
work as a watchmaker 
in Nashville.”

“Parker called S. 
George Cochron, who 
offered me a job at $20 
a week. I got a $5 raise 
every three months. I 

went to a meeting of the Tennessee Watchmakers 
and Jewelers, where a speaker told about training 
opportunities with the new GI bill. I was qualified 
and Cochron helped me to get enrolled in the Elgin 
Watchmakers College,” says Perkins.

Perkins did his final repairs with Cochron in Decem-
ber of 1944 and started school on January 2, 1945. 
EWC was a vocational school owned by the famous 
Elgin National Watch Company. Elgin had opened 
the school in 1920 in an effort to get skilled workers 
for its own factory. The school operated as a sepa-
rate entity but it enjoyed all the technical facilities 
of the factory. During WWII, EWC trained over 350 
watchmakers for the American military.

The director of the college was a legend of Ameri-
can watchmaker training, William H. Samelius. His fa-
ther had been the royal watchmaker of Sweden and 
his mother was an English school teacher. Samelius 
was born in Ireland and he had moved to the United 
States in 1881.

Samelius recognized Perkins’ talents during the first 
month and recommended him for a job in Elgin’s re-
search department. Perkins was interviewed but he 
decided that continuing school was more important 
than working on time fuses for bombs at only 85 
cents an hour. A couple of months later Samelius in-
vited Perkins back to his office and said: “Perkie, you 
may need to sit down because what I am going to 
tell you may shock you...”

“I was worried that something had hap-
pened to my family, but he asked me to help 
him instructing students, which I did. Three 
months later my appendix ruptured. I called 
up Samelius and told him that I wanted to 

finish college,” tells Perkins. 
In September Perkins 
lost a brother who was 
only two years older 
than him.

Students of EWC spent 
an average of 11 to 14 
months in school de-
pending on their talents. 
Everyone started by 
making tools and school 
days were about eight 
hours long. On Saturdays, 
the students could go 

Figure 3: The wedding of Archie and 
Daphene Perkins in Arkansas (1956). 
Daphene would not only be Archie’s 
partner in life, but also his typist and 
editor.

Figure 4: Daphene, Judy, Richard 
and Archie Perkins in a nostalgic 
family portrait.
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home at noon. The college was built for 175 students, 
and according to Perkins, it had about six instructors.

I asked Perkins if he learned his drawing skills in the 
college. He said he had taken night classes on 2-di-
mensional drawing already in Nashville, but learned 
more with Samelius. The GI bill paid for the tuition 
and gave another $50 for other expenses. The room 
and board were $44 a month, but Perkins got some 
supplemental income through repair work he did in 
the evenings.

When I asked Perkins what his impression on Samelius 
was, he did not hesitate: “He was the best. Samelius 
could cut a balance staff for an 18-size watch by eye!”

Perkins graduated from EWC on March 1, 1946. This 
was also an important year in the school’s history be-
cause Samelius praised a female student as topnotch 
in his distinctive style: “A woman expert on watches 
is apt to become so solidly established in a growing 
business that she can afford a husband.”

Training at EWC was so good that more of its alum-
ni passed the exam required to practice the trade 
than graduates from any other school. However, in 
the mid-1950s, “throw-away” watches increased in 
popularity and the school’s enrollment waned. EWC 
finally closed its doors in 1960 and the building was 
torn down in 1992.

In Denver

Just before Perkins graduated, May Company in 
Denver was looking for a watchmaker. Samelius 
recommended Perkins for the job and he moved to 
Colorado. Perkins enjoyed Denver but he didn’t like 
working at his new job. He found another job at Kay’s 
Better Jewelers, just up the street. Although KBJ 
was a “better” place, Perkins found a new challenge 
in front of him.

“I got a call from Orville Hagans who asked me to 
instruct at his school, the American Academy of Ho-
rology. Hagans offered me more pay than I was get-
ting at Kay’s,” says Perkins. “I started in June of 1946. 
In my eyes, AAH was a money-making operation 
because Hagans sold tools to his students. The en-
rollment decreased and I left in October, 1947. First 
I worked at Joe Fishman’s store for four years and 
then moved to Crow’s Jewelry.”

Perkins started at Crow’s in August of 1951, but the 
Denver Public School system wanted him to take over 
a watch and clock repairing class at Emily Griffith Op-
portunity School. The story of EGOS had started in 1916 
when Emily Griffith opened a school that she named 
Opportunity School. Griffith was a school teacher 
who had grown up poor in Ohio and she believed the 
only way out of poverty was education. She retired 
in 1933, and the school was renamed in her honor. 
Griffith moved to live with her sister and both were 
found murdered in June of 1947. The crime remains 
unsolved. In June of 2011, the name of the school was 
changed to Emily Griffith Technical College.

Figure 5: Archie Perkins with a student  
examining a marine chronometer.

Figure 6: Archie Perkins in his classroom at 
Emily Griffith Opportunity School (1953).

awci news
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Since school days were only 6 hours long and sum-
mer vacations were long, Perkins set up a workshop 
at home in 1954. He also cut wheels and pinions for 
others in the trade. He took and passed the mas-
ter watchmaker exam of the Horological Institute 
of America in August of 1955. HIA merged with the 
United Horological Association of America in 1960 
to form the American Watchmakers Institute (AWI), 
which later became the American Watchmakers-
Clockmakers Institute (AWCI).

Although Perkins had a steady job as an instructor, 
the contract with the DPS-system required him to 
earn a specific number of college credits. While at 
Colorado A&M College (now Colorado State Univer-
sity) during the summer of 1955, Perkins met a young 
home economics graduate and started to spend 
time with her. At the end of the summer they had 
to return to their own homes, but the couple contin-
ued keeping in touch. Although Daphene Langford 
lived in New Mexico, she was originally from Russell-
ville, Arkansas, where the young couple got married 
on August 7, 1956. New Mrs. Perkins started as an 
English teacher in Denver, but stayed at home when 
the children (Richard in 1957 and Judy in 1960) were 
born. As the children grew, she returned to teaching.

I asked Perkins how he knew Ms. Langford was the 
one. According to him: “Daphene was beautiful with 
a wonderful personality, and I fell in love with her im-
mediately. We hit it off and got it right.”

American Master of restoration

Figure 6:  Archie Perkins being 
interviewed by this writer.

Figure 7: Richard and Judy  
Perkins with their father at 
AWCI book signing.

Figure 8: Ron Landberg-
AWCI Board, Stephen 
Forsey of Greubel 
Forsey, Archie Perkins 
and Jim Lubic-AWCI 
Executive Director at the 
book signing in Denver.
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Figure 11: Archie Perkins in his workshop.

Figure 10: An amazing 
hand-drawn illustra-
tion by Archie Perkins 
(forming the upper 
bend for a Breguet 
hairspring).

Figure 12: Archie Perkins, 
with his wife, receiving the 
AWI Fellow Award from 
Ewell Hartman (1998).  

AWI - AWCI

Although Perkins had been a member of AWCI since 
the beginning, he did not attend an annual meeting 
before the summer of 1978. He took classes offered 
at the meeting, and the editor of Horological Times, 
Hal Herman, asked him to write for the magazine.

Perkins had a regular column, At The Bench, in the 
American Horologist and Jeweler magazine in 1963 
- 66. His first HT article appeared in the January is-
sue in 1979. During the next 25 years, Perkins pro-
duced about 1500 beautifully hand-drawn pictures 
and took over 2000 photographs for about 300 ar-
ticles he wrote for different magazines! His last ar-
ticle was on the assembly of a repeater mechanism 
and HT published it in September of 2003.

In 1981, the DPS Vocational Teachers Union gave 
Perkins the Vocational Educator of the Year award. 
He retired from his main job on the last day of De-
cember in 1983, but he continued his active relation-
ship with AWI. He served as AWI’s Board member 
for 3 years (1985 – 88), as well as a member of sev-
eral committees of the organization. He was a tech-
nical speaker at AWI’s regional Board meetings and 
taught lathe and antique watch restoration courses 
for AWI.

In 1987, a famous American tool manufacturer, K 
& D Manufacturing Corporation, published a book, 
The Watchmakers’ Staking Tool. The first part of the 
book had a short history of a staking set written by 
George G. Lucchina, the middle part was devoted to 
The Staking Tool And How To Use It by Archie B. Per-
kins, and the end comprised of a K & D tool catalog.

AWI published Perkins’ own book, The Modern 
Watchmakers Lathe And How To Use It, in 2003. The 
following year AWI officially changed its name to 
AWCI.

In July of 2005, Archie Perkins became a widower 
after being married to the same woman for almost 

half a century. He describes 
his late wife lovingly: “She 
was my unselfish secretary, 
who spent many hours at a 
typewriter editing and typing 
my articles before they were 
submitted to the magazine.”
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Thoughts of the Master

The National Association of Watch and Clock Collectors 
(NAWCC) was the first organization to make Perkins its 
Fellow in 1980. The British Horological Institute (1995) 
and AWI (1998) followed later. In the beginning of Au-
gust 2012, AWCI published Perkins’ book Antique Watch 
Restoration – Vol. 1 and made it available at its conven-
tion in Denver.

Even a minor stroke could not keep Perkins away from 
the book’s unveiling. A couple of weeks before the 
event, he started to practice his signature in his bed at 
the rehabilitation facility. He even had his dinner speech 
ready, but strict rules allowed him to leave the facility 
for a maximum of four hours, so he only had time for the 
book signing and for my interview!

“AWCI has allowed me to reach even more students and 
members. My association with AWCI has helped to make 
me a better watchmaker, parts maker, teacher, writer, 
draftsman and photographer. For this I will be forever 
grateful,” says the modest master, who still edits future 
volumes of his restoration book and who can’t wait to 
get back to his workbench.

When I asked Perkins how he saw the future of watch-
making in the United States, the master pondered for a 
moment and said: “I think it’s still changing, but I don’t 
see it going backwards. There is great interest in old 
clocks. I see several outlets in antique piece restoration 
and parts making.”

Go ahead—follow the master’s advice, buy his book and 
start making money!

Author’s Note: This 
article was originally 
written for my series 
“Masters of the Watch-
making World” that 
has appeared in the 
Finnish trade maga-
zine Kello ja Kulta/
Watch and Gold since 
1996. My deepest grat-
itude to Ron Landberg, 
Judy and Richard Per-
kins, as well as to Jim 
Lubic, without whom 
this article would not 
have been possible. t
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Call for shipping quote.

Menzerna Polishing Compounds

You can be assured of improved surface quality while reducing 
polishing time and compound consumption. 

Stock No.                 Description  Price
470.110 Yellow, Super Finish - 500 grams $27.95
470.111 White, Medium Pre-Polish - 250 grams $16.95
470.112 Gray, Course Pre-Polish - 500 grams $25.95

Your Horological Source Since 1969 
Tampa, FL

Prices subject to change without notice.      12/12

Phone Orders (800) 476-2715
Fax Orders (800) 476-8016

Email: info@LivesaysInc.com
Online Catalog: www.LivesaysInc.comAll available from our website

clocksmagazine.com

=

June 2011, £4.45/US$8.45/AU$10.50

CLOCKS
m a g a z i n e

Established 1977

www.clocksmagazine.com

An Englishman abroad
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industry news
SSC Awarded Special 
Jury Prize
Thursday evening November 15, 2012 at a ceremony of the 
Grand Prix d’Horlogerie of Geneva, the Society of Swiss 
Chronometry (SSC) was awarded a Special Jury Prize. 
Jacques Baur, current President of the SSC, received the 
prestigious award which recognizes the SSC for its funda-
mental role in the promotion of quality timepieces.
 
Founded in 1924, SSC has always endeavored to pro-
mote scientific and technical debate in the watch in-
dustry, thus remaining faithful to the scope that was 
defined during its creation: “The study of all matters 
concerning the chronometry of the scientific point of 
view, as well as their applications in industry.”
 
This year, there were more than 800 participants from 
more than 160 companies who attended the SSC Study 
Day, an annual conference to discuss technical advance-
ments.  It may seem paradoxical to see companies that 
invest heavily in innovation in order to differentiate 

themselves from their competitors present their tech-
nical innovations to an audience composed precisely 
by those competitors. However, the expansion of the 
Swiss watch industry in recent years has shown this 
paradox to be one of the secrets of success.
 
In fact, healthy competition resulting from communica-
tion promotes the proliferation of ideas. This stimula-
tion technique is part of the culture of the Swiss watch 
industry and the SSC is an important player. The SSC 
provides the watch industry opportunities to exchange 
ideas through their Study Day, their Congress of Chro-
nometry International Breakfasts, plus the publication 
of the Bulletin, which, since 1932, communicates the 
advancements in watchmaking.
 
The fact that the Grand Prix d’Horlogerie de Genève 
gave this special award to SSC emphasizes the role of 
“facilitator” that the SSC has provided to the watch-
making industry.
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Cost-Saving New Year’s Resolution

Here’s a New Year’s resolution that’s easy to keep. 
Promise yourself you’ll take a look at your shipping 
invoices and check that you’re saving money on your 
inbound and outbound shipping costs. If you’re not 
getting discounts, then you’re throwing money away! 
If you already have discounts, we can analyze which 
discounts work better for you, your existing program or 
the AWCI Freight Savings Plan.

Now’s the time to offset your shipping costs. In 
January 2013, both UPS and FedEx will implement 
rate increases for express and ground shipping so 
it’s more important than ever to take advantage 
of your association Freight Savings Plan. As an 
AWCI member, you can save up to 29% on select 
FedEx Express® services and up to 20% on select 
FedEx Ground® services. Join the AWCI Freight 
Savings Plan and watch your savings grow! Call 
Siriani at 1.800.554.0005 for a comparison quote 
or enroll online at www.siriani.com/awcifsp.

For eligible FedEx® services and rates, contact your 
freight savings program provider, Siriani & Associ-
ates. FedEx Express discount includes a 5% discount 
for creating shipping labels for eligible FedEx Express® 
shipments using FedEx Ship Manager® at fedex.com or 
other approved FedEx electronic shipping solutions. All 
FedEx shipments are subject to the applicable FedEx 
Service Guide. FedEx service marks used by permission.

industry news

The Books You’ve Been Asking For!
AWCI has new, newly reprinted or restocked texts just in. Remember, 
AWCI members get 10% off books, DVD’s and merchandise. Order from our 
Online Store at www.awci.com.

 NEW! Antique Watch Restoration, 
 Vol. 1. By Archie B. Perkins, 298 pages
  $99.99

 
 The Modern Watchmakers Lathe 
 and How to Use It
 By Archie B. Perkins, 393 pages  
  $99.99

 Watch Repair Training Manual
 Joseph Bulova School of 
 Watchmaking, 344 pages    
  $59.95

 The Theory of Horology
 By B. Hu, 368 pages   
  $209.95

 The Chronograph, Its Mechanism 
 and Repair
 By B. Humbert, 158 pages   
  $109.95

 A Guide to Complicated Watches
 Francois LeCoultre, 217 pages   
  $99.95

 
Book Dealers: Ask About AWCI’s 

Book Dealer Policy

Archie B. Perkins
CMW, FAWI, FNAWCC, FBHI

V.I

Over 75,000 Visits to AWCI Membership Directory So Far!
Members are entitled to a FREE listing on the website 
under “Find a Professional.”  Make sure you have a 
listing that fully describes your services so you can 
get in on the free business leads.
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If you are a collector, a connoisseur, or just curious, a subscription to CHRONOS brings you the 
latest in watch technology and design with an in-depth analysis of individual watches.  Each issue 
includes The Watch Collector, a showcase of the latest unique and limited edition watch master-
pieces certain to be of interest to collectors and connoisseurs.  CHRONOS includes interesting 
stories about the world of automobiles and racing.  Coverage of outstanding museum exhibits, 
fashion trends, and travel stories all add to the enjoyment and satisfaction of this unique lifestyle 
magazine.

______     Check or Money Order Enclosed

______     Charge my Visa or MasterCard

Card No. _______________________________________________

Exp. Date: ______________Security Code: __________________

Signature;_____________________________________________    

Name: (please print) _______________________________________________________

Address: ________________________________________________________________

City: ________________________________ State:_________________ Zip: ________

Country: _______________________________Phone: __________________________

Mail to: 
CHRONOS
257 Adams Lane
Hewlett,  NY  11557  USA

oOne Year (6 issues) $30.00 
oTwo Years (12 issues) $ 55.00
oThree Years (18 issues) $80.00

Foreign Subscriptions
U.S. Dollars Only
oOne Year (6 issues) $48.00
oTwo Years (12 issues) $90.00
oThree Years (18 issues) $116.00

Knowing how to properly repair watches and clocks saves time - while also generating 

well as your reputation and integrity. Expertise through formal training is available through 
AWCI, and demand is growing! We invite you to learn more about our certi�cation.

American Watchmakers Clockmakers Institute   701 Enterprise Drive   Harrison, OH 45030-1696   866.367.2924

Time is money. 
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SIGN UP EARLY!
We reserve the right to cancel a class if there are less than six participants signed up 30 days prior to the first day of 
class, so we encourage you to wait before making travel or hotel arrangements until this deadline has passed. If in 
doubt, please  contact Daniela Ott at 866-367-2924, ext. 303. 

TO REGISTER FOR CLASSES OR EXAMS, please call toll-free  
1-866-FOR-AWCI (367-2924), ext. 303 or e-mail: dott@awci.com. 

AWCI Academy of Watchmaking 2013
 
Jan 28 - Feb 1  Balance Staffing & Timing (5 CEUs)
Mar 4 - 8    Quartz Watch Repair & Testing (5 CEUs)
Mar 18 - 22   Basic Watch Repair
April 1 - 5      Modern Mechanical Chronograph (5 CEUs)
May 6 - 10       Industry Class - (5 CEUs)
June 10 - 14   Polishing & Refinishing (5 CEUs) 

5-day block: $1000.00

Please visit the www.awci.com website for information on classes and exams.

CW21 Exam Schedule - 2013 
 
Feb 4 - 7  AWCI Training Facility, Harrison, OH 
April 5 - 18  AWCI Training Facility, Harrison, OH
June 3 - 6   AWCI Training Facility, Harrison, OH

2013 Courses and Certification Exam Schedule

Advanced 21 Series classes (5 CEUs each) are offered only to current CW21 and CMW21s.
 
2013 
Feb 11 - 15 - Advanced 21 Series - TBA 
March 11 - 15 - Advanced 21 Series - TBA
April 8 - 12- Advanced 21 Series – TBA   
May 13 - 17- Advanced 21 Series – TBA 
June 17 - 21 - Advanced 21 Series  - TBA
July 22 - 26- Advanced 21 Series – TBA   
August 19 - 23- Advanced 21 Series – TBA
September 16 - 20- Advanced 21 Series – TBA

5-day block: $1000.00
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business opportunity

clock classes 
Clock Repair, Making & Designing by Laurie Penman
Laurie Penman’s Correspondence Course has run since 
1990. One-to-one tuition, 24/7 distance instruction and 

help by Internet and Skype. 
No time limit on individual courses. £550. 

Classes in the gorgeous English countryside. 
One student £800, Two £450 ea. Three £330 ea. 

Mid-day meal included.  
Details: laurie_penman@hotmail.co

for sale
NUMEROUS PARTS, TOOLS FOR SALE

Vibrograph, Ultrasonic cleaner, Accutron repair tools, 
staking set, hand tools for watch repair.  Many Accutron 

parts, coils, electronics.  Thousands of parts/material, 
crystals with 90% in a system.  $4,000 OBO.  Photos.  Near 

Cincinnati, but possible delivery: 775-750-0988.

PARTS - CIRCUITS - MOVEMENTS
Including but not limited to calibers 201.001, 210.001, 950.001, 
959.001. We also have parts for ETA, ESA, AS, FEF, FHF, UNITAS, 

FELSA and other calibers. 
bhswatch@gmail.com • (208) 676-8430

CLOCkMAkINg & MODELMAkINg BOOkS & DVDS 
by W. R. Smith, 8049 Camberley Drive, Powell, TN 37849. Phone 

865-947-9671; www.wrsmithclocks.com

HAMILTON ORIgINAL MILITARY MATERIAL 
Supplying original factory material for the Hamilton Model 21 
Chronometer, Model 22 Deck Watch & Military 16 Size Watch 

Models 23, 3992B, 4992B and 2974B As well as much material for 
the 950B & 992B Railroad Watches. LARRY CRUTSINGER

P.O. Box 8514  Norfolk, VA 23503
757-650-9470  E-mail: detent21@aol.com

www.militarywatchmuseum.com

help wanted 
Full-time Watchmaker Needed, South Houston, TX

CW21 certification required for luxury independent retail store 
with competitive salary and benefits.  Saturdays required.  Email 

resume to: info@mylewisjewelers.com or call 281-332-8433

OPPORTUNITY, MADISON, WI
Leading jeweler and only authorized Rolex jeweler and 

repair facility in Madison, WI., known for quality and phi-
lanthropy, seeks Century 21 (CW21) Certified watchmaker. 
Offers competitive compensation and benefits.  Madison 
enjoys a moderate cost-of-living and was voted “One of 

the ten most livable cities in the US.”   
Contact John Hayes: 608-257-3644, 

 john@goodmansjewelers.com.  EOE

Battery Service Technician – Part-Time, IL
Highland Park, IL:  Mechanically inclined individual to 

perform battery services and to assist the Repair Coordi-
nator. Able to perform basic services on quartz watches; 
includes testing movement, replacing gaskets / batteries 
and testing water resistance. Additional: data entry, ship-
ping, customer service and inventory.  * Strong customer 
service skills * Mechanically inclined * Detailed Oriented 
* Excellent data entry skills * Knowledge of Word, Excel 

preferred * Experience in watch industry preferred. 
Contact:  manager@razny.com

Watchmaker & Counter Help Needed, NYC
Legendary NYC watch repair business is seeking watch-
maker to work on all major brands. Must be proficient in 
all phases of vintage mechanical movements. Experience 

with ETA mechanical movements preferred.  Great op-
portunity to join long-established, fast-growing business.  

Grand Central Station location, state-of-the-art equip-
ment, very competitive compensation. Counter Person 

also needed.  Watch industry experience a plus, but will 
train. Contact Steve Kivel at stevekivel@yahoo.com or 

212-685-1689 x4. 

Watchmaker Needed - LIVE & WORk IN PARADISE 
Little Switzerland is one of the largest Caribbean-based 

retailers of fine jewelry and timepieces. We sell Breitling, 
Tag Heuer, Omega, Cartier, Rado, Baume & Mercier, 

Raymond Weil, Movado and more. Must have completed 
factory training and certification by at least one of the 

following: WOSTEP, Breitling, Omega, Tag Heuer of Cartier. 
Full watch service facility located in St. Thomas, USVI. To 

apply, email resume to mcooney@nxpco.com. 

Talented, Certified Watchmaker – Long Island, NY
H.L. Gross & Bro. Jewelers is a fifth-generation family 

owned jewelry store located in Garden City, NY on Long 
Island. We are currently building a new 5,000 sq foot 

store where we will be moving that will feature a Rolex 
Boutique as well as a certified Rolex repair center. We 
are seeking a talented and certified watchmaker for a 

full-time position in our store to handle all Watchmaker-
related responsibilities. Call 516-747-6666.

Certified Watchmaker, Richboro, PA
Time After Time, Inc., a Philadelphia-region Watch 

Retailer is looking for a certified watchmaker.
•Complete Services (Mechanical, Quartz, Automatic, 
Chronograph and Movements with Complications) 

• Maintenance Services • Battery Changes 
• Crystal Replacement • Diagnosis • Quick Services 

• Dismantling • Maintain Productivity Goals 
• Must have skills to service all types of watches from 

basic mechanical and quartz movements on.
Compensation is determined by experience.  Position is 

based out of our Richboro, PA office.  Contact: 215-802-7711 
or lisa@timeaftertimewatches.com

Order On Line 24/7

 

Timesavers
Box 12700 • Scottsdale, AZ 85267 • USA

Phone: 480-483-3711 • Fax:480-483-6116
info@timesavers.com • www.timesavers.com
Our 172 page illustrated catalog #37 is free online 

or only $5 in North America for a printed copy.

We inventory 1000’s 
of keys, pendulums, 
dials, hands, bezels & 
dial pans, chime rods 
& gongs, clock chain 

& cable, cuckoo parts, 
clock glass, glass 
domes, fasteners, 
verges & wheels, 
barometer parts, 

Atmos style tools & 
material, ultrasonic 

cleaners, mainsprings, 
quartz & mechanical 
movements, electric 

movements, tools, 

products, batteries, 
books, suspension 

springs, clocks, 
cleaning solutions, 
lubricants, & more.  

AWESOME OPPORTUNITY IN FL.
  TAkE OVER VERY ESTABLISHED 

        CLOCk & WATCH SHOP
  -OWNER RETIRINg-

In business over 10 years with very loyal following. 
great location in sunny Florida. 

10 minutes from the USA’s #1  white sand beach.  
Call 941-223-9329.
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Watchmakers at Various Levels Needed in CA & CT
Watchmakers with various levels of experience from basic 

repairs to CW-21 certified needed for our facilities in Rancho 
Cucamonga, CA and South Windsor, CT.  M&G Jewelers is an au-
thorized repair facility for major brands and a centralized watch 
repair facility servicing major retailers. Candidates must be mo-
tivated, work well in a fast-paced, goal and productivity-driven 
environment. Competitive wages, medical/dental benefits, paid 
vacation, and Simple IRA Retirement Account. Please email your 

resume to rcardell@mandgjewelers.com

CW21 Watchmaker, Louisiana
Immediate position available for CW21 watchmaker. Come work 
with an energetic and motivated staff. Great hours, competitive 

salary, and medical. The sky is the limit when you seize this 
opportunity. Must be motivated with enthusiastic personality. 

Contact: jay@clarkesjewelers.com

SEEkINg WATCHMAkER - LIVE & WORk IN SUNNY FL
Seeking seasoned and experienced watchmaker to manage and 

head up watch repair operations. Perform thorough and compre-
hensive physical and mechanical inspections, testing and diagnosis 

of incoming watches for After Sales Service. Perform all manner 
of repairs; maintenance, cleaning and or overhauls on watches 
received at the workshop and maintain a clean, neat, organized 
workshop including the work areas, equipment and tools. Long-

term position for the right person. E-mail resume to HT magazine: 
adunn@awci.com (please insert in subject line: HTwtc)

RICHEMONT HAS OPENINgS IN 4 CITIES FOR CERTIFIED WATCHMAkERS
Richemont is seeking talented and qualified Watchmakers 

for opportunities in Los Angeles, San Francisco, Chicago, and 
Dallas-Fort Worth. Qualifications include:  AWCI 21st Century 
Watchmaker or WOSTEP certification, 5-10 years experience 

working with luxury brands, and more. Please see page 28 for 
a complete description of these opportunities with Richemont 

North America, Inc.  

situations wanted
CLOCkMAkER 

Experienced seeking full time permanent situation. 
For more information contact AWCI at: adunn@awci.com, 

866-367-2924, ext. 307.

tradesmen
LARRY BLANCHARD, CMW21

At Palmer’s Jewelry 
101 East Sycamore St., Kokomo, IN 46901

Phone (800) 207-1251 • Fax (765) 457-8517 
E-mail: service@palmersjewelry.com

Facebook.com/palmerjewelry
Continuing with service of tuning fork Accutron, vintage 

American and fine Swiss watches.

FENDLEY & COX WHEEL AND PINION SPECIALIST
1530 Etain Rd.,   Irving, TX 75060

RICHARD COX   972-986-7698 • CMC, FNAWCC, CMBHI
www.fendley-cox.com

MAINSPRINgS
Clock and music box - All sizes.

Custom made. Brass gear blanks.
Timewise (formerly TANI Engineering)

Ph: 330-947-0047, E-mail: twclock08@att.net

HAMILTON ELECTRIC WATCH RESTORATION 
Expert, experienced service on all Hamilton 500 and 

505 Electric watches. René Rondeau, P.O. Box 391, 
Corte Madera, CA 94976, Phone (415) 924-6534    

www.hamiltonwristwatch.com

Watch Parts Fabrication: 
I make all types of movement parts: Vintage to modern. 

MATT HENNING CW, 413-549-1950 
www.henningwatches.com

BEARINgS
We will install our patent pending ButterBearings™ in your chain 
wound movement. These bearings reduce friction by over 90% 

and come with a lifetime warranty. 
For details contact: Butterworth Clocks, Inc. 

5300 59th Ave. W., Muscatine IA 52761 tel 563.263.6759 
fax 563.263.0428 email butterworth@machlink.com

SERVICE/SALES OF TIMINg AND CLEANINg MACHINES
Vibrograf, L&R, and Watchmaster

Over 14 years experience
Quick repairs & reasonable prices

www.timemachinerepair.com
Dale Sutton 609-374-5880 or service@timemachinerepair.com

DIAL REFINISHINg CO. FAST SERVICE, FINEST QUALITY, 
quantity works welcome. Specialize on changing dial feet 
positions to fit the quartz movement. Send your works to: 

kIRk DIAL OF SEATTLE, 112 Central Avenue North, Kent, WA 98032; 
(253) 852-5125

ATMOS SERVICE/REPAIR
Warranty 2 Years Parts & Labor

314-968-1010/877-437-1774, Clockmaster, Inc.  –  Robert good
2537 So. Brentwood Blvd.   St. Louis, Missouri 63144

WATCHMAKER/TECHNICIAN
30 years experience

Horology School Graduate
Please contact John  

jbuerger25@yahoo.com

ANNOUNCING NEW 2013 
CLASSIFIED POLICY

AWCI will hold our HT classified advertising 
fees to the same rates and minimum schedule 
as last year. The only element that is changing is 
the preferred form of payment. We request that 
you put all classified advertising on a credit card. 
We accept MasterCard, Visa, American Express 
and Discover.  If you require a physical invoice 
and 30-day terms, your rates will be higher due 
to the additional costs incurred in labor, supplies 

and carrying charges.

HT Classified Rates for 2013:

For Credit Cards Payments…  
• $1.10 per word and $1.50 per bold word 
• Classified “Display” ads with art/borders: 
 $47.50 per col. inch (2.25” wide) 
• Color – additional $15.00 per ad
• Blind ads – additional $15.00 per ad

For Paper Invoicing…
• $1.20 per word and $1.65 per bold word
• Classified “Display” ads with art/borders:
 $52.25 per col. inch (2.25” wide)
• Color – additional $16.50 per ad
• Blind ads – additional $16.50 per ad

Minimum Schedule: 3-Month Minimum 
Advertising studies show it takes over 3 
viewings for readers to recognize specifics in 
your ad. 

Deadline:   50 days before first of month for 
month you plan to run
Example:  If you want your ad to run in June, 
have your ad text or artwork to us by April 
12th.   Note:  If you place a recruitment ad on 
the www.awci.com Career Center as a combo 
online/HT ad, there’s no need to resend the 
ad to us. The website system is automatic.

To Place Your Ad Contact:
Sandy Eichert, 866-367-2924, ext. 302, 
seichert@awci.com

LASER WELDINg REPAIR
Reconstruction of watch cases,  bands (gold and two tone),

 antique mountings, welding, cracked or broken clock arbors,
hands and other metal parts.  All aspects of jewelry repair.     

Joel Lefaive (520) 579-8668 

DENNIS KAYE
108 Corgy Drive  •  Cary, NC 27513

888-363-9510 • 540-SERVICE
Porcelain Dial Restoration

Watch  •  Pocket Watch  •  Clock
Platform Escapement Repair

Atmos Parts & Service
400-Day Clock Repair

Kundo Coil / Electric Clock Service
Prompt Reliable Service . . . Guaranteed™

Large Supply of Watch Movements & 
Parts for LeCoultre, Wittnauer & Longines

Call Us or Visit dialrepair.com
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wanted to buy
WE BUY WATCHES

Rolex, Patek, Cartier, LeCoultre, Vacheron, Breitling, Audemars, 
Tudor and others. Modern or Vintage. Doug Giard, 586-774-3684

WANTED: USED SILVER OXIDE BATTERIES
Payout: $60/lb. and up for used silver oxide batteries. Free 

secured shipping & pickup. Payment issued immediately. You 
can DONATE all or portion of EARNINGS TO AWCI’S ELM TRUST 

as tax write off. For details contact:  info@batterybuyers.com  
800-764-7458 • www.batterybuyers.com

Wanted: Chronograph Movements and Parts
Paying for Valjoux 69,72,88 up to $800.00, Venus 178 $300, 
Longines 13 ZN, 30 CH $500.00, Movado 90,95 $300.00. Also 
buying high-grade movements and parts. Dean Sarnelle, 
25 W. Beverley St., Staunton, VA 24401, 1-866-877-8164, 
onceuptime@aol.com.

$$WANTED ANYTHINg$$
Rolex - Cartier - Patek - Breitling- Panerai - Le Coultre

Vacheron - AP - Etc.
Watches, Boxes, Dials, Links, Parts, Bands, Movements, Crystals, 
Bezels, Crowns, Clocks, Signs, Posters, Catalogs, Instruction Books, 
Polish Cloths, Wallets, Hats, Shirts, Promo Items, ANYTHING! 
Doug giard, 586-774-3684

WANTED WATCH BOXES
Buy - Sell - Trade

We want most major brands. Also buying high-end 
jewelry brand boxes. Doug giard, 586-774-3684

TOP PRICES PAID 
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 
METALS COMPANY, 253 King St., Dept. HT, Charleston, SC 

29401. Established 1960. Phone (843) 722-2073 

HAMILTON 505 BALANCE COMPLETES WANTED
Paying $20 each. Must have good coils/hairsprings. Worn-
out contacts okay. René Rondeau, PO Box 391, Corte Madra, 

CA 94976. rene@rondeau.net.

services

WANTED!
Entire Watch Collections

Scrap Watchbands
Gold-Filled Cases & Scrap

Gold, Silver & Platinum Scrap

Call Toll Free 1-800-208-2608
Visit our website for more information 

www.specialtymetalsrefiners.com

Specialty Metals
2490 Black Rock Tpke.

Fairfield, CT 06825
203-366-2500 - Local
800-884-7966 - Fax

sales@specialtymetalsrefiners.com
Member: Jewelers Board of Trade

ROLEX PARTS WANTED 
Buying Rolex crowns, crystals and material, 
new stock only. Also buying Rolex watches, 

bracelets and movements any age. 
Call Paul at 978-256-5966 

or e-mail Paul@pduggan.com

BUYERS

Get $60 lb—And UP!
For Used Silver Oxide Batteries

Earnings can go to AWCI’s ELM Trust (if desired).

FREE SECURED SHIPPING/PICK UP  
PAYMENT ISSUED IMMEDIATELY

877-670-7799 
info@watchbatterybuyers.com  •  watchbatterybuyers.com

BUYERS

Buying Gold-Plated Watchbands $20 lb. & Up!
Gold-Filled-Even More!

 Earnings can go to AWCI’s ELM Trust (if desired).

FREE SECURED SHIPPING/PICK UP 
PAYMENT ISSUED IMMEDIATELY

877-670-7799 
info@watchbatterybuyers.com  •  watchbatterybuyers.com

 Repair | Restoration

All Brands · Warranteed Work · Free Estimates
Mention Code HT2011 and Enjoy 15% Off

chelseaclock.com | 800 284 1778 

ELECTRONIC INSTRUMENT SERVICE
We are Factory Authorized Service for:

•  Greiner VIBROGRAF
•  TICK-O-PRINT & L&R

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

190 Deepstone Drive  San Rafael, CA 94903
Used Equipment Bought & Sold

For Information
(415) 479-8960

www.electronicinstrumentservice.com

G F Specialties
1-800-351-6926
P.O. Box 170216

Milwaukee, WI 53217
www.gfspecialties.com

We also fit glass crystals to 
Openface, hunting, and English 

chain drive watches.
Complete watches, dials,

movements, case springs for sale

ATTENTION  RETIRED  WATCHMAkERS
Call us before you sell your parts, tools, and watches. We have 
helped over 200 watchmakers in the last 15 years to dispose of 
their accumulations. When you’re really ready to sell, we’re 
ready to buy! Phone (229) 928-9092 or (727) 327-3306. Ask 
for Jeff or Nancy. E-mail: jeffnancy@mchsi.com

Creating Solutions

Graphic Design • Marketing Communications • Web Design • Photography 

531 East Loveland Ave.
Loveland, Ohio 45140

513-683-1472
robin22@fuse.net
www.jrobinsondesign.com
 

John M. Robinson

Owner
Creative Director
 

John Robinson Design

DIAL
REFINISHINg

 

 

               BEFORE         AFTER
Quartz Conversions

Diamond Dial Conversions
Emblem & Name Personalization

Write for Brochures
INTERNATIONAL DIAL CO., INC.

58 W. SUGARTREE
P.O. BOX 970

WILMINGTON, OH 45177
(937) 382-4535
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awci directory
BOARD OF DIRECTORS
Officers

Manuel Yazijian, CMW21: President
myazijian@awci.com

Wes Grau, CMW21: Vice President
Affiliate Chapter Director
wgrau@awci.com

Henry Kessler: Treasurer
hkessler@awci.com

David Douglas, CW21: Secretary
ddouglas@awci.com

Immediate Past President

Mark Butterworth: President
mbutterworth@awci.com

Directors

Tom Nesbit, CW21
tnesbit@awci.com

Fred White, CMW21
fwhite@awci.com

Michal Blaszczyk, CW21
mblaszczyk@awci.com

Ron Landberg, CW21
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WE THANK THE IAB
AWCI would like to thank our Industry Advisory Board members for their 
ongoing support of the Institute and the industry.
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