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Jules Borel Provides Premier Jeweling Tools
Seitz Jeweling Tool Sets
Swiss jeweling basic tool set for
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3 or 4mm
4mm
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n

1 Jeweling tool
12 Flat pushers
4 Stakes/anvils
1 Platform stake
15 Reamers with spindle
1 Bush for nut
1 Wooden case

BG30300R

$850.00

The larger complete set also has

HORIA Micrometric Jeweling Tool
Swiss jeweling tool has micrometric screw
for rectifying endstakes. BG5372-61-4 will
also hold Seitz pushers.
• Opening:
• Height:
• Base:

BG5372-61-4
BG5372-61-3

25mm
120mm
80 x 45 mm

n
n
n
n
n
n
n

4mm upper
3mm upper

$560.00
505.00*

4 Hour hand hole reducing tools
4 Tools for reducing holes in plates
3 Tools for setting levers
12 Pump pushers
11 Concave pushers
1 Micrometer needle with stake
1 Pusher and stake for lantering
cannon pinion pins

BG30300

$1250.00

BG30300

Horia Accessory Sets
8 pump pushers and 3 anvils.

BG5374A-4 4mm upper $315.00
BG5374A-3 3mm upper $285.00*
12 pump pushers and 6 anvils.

BG5374B-4 4mm upper $460.00
BG5374B-3 3mm upper $410.00*

15 pump pushers and 15 anvils.
Set of 1 anvil and forkstaff.
Set of 1 anvil and guard-pusher.

BG5374C-4 4mm upper $895.00

Bergeon Deluxe Staking Tool Set

24 pump pushers and 24 anvils.

BG5374D-4 4mm upper $1195.00

A metal plate identifies each punch location.
Includes special attachment base BG5285-S
which allows punches to be used as stumps.
Includes 100 punches and 20 stakes.

BG5285D

120 Piece Tool Set

All prices subject to change.
*These reduced prices are limited to current in-stock products.

Jules Borel & Co.

1110 Grand Boulevard n Kansas City, Missouri 64106
Phone 800-776-6858 n Fax 800-776-6862 n julesborel.com

$1050.00
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a message from the

president
DOUG THOMPSON, CW21

F

irst of all, I would like
to thank my AWCI colleagues for this honor,
and I look forward to serving as your president over
the next year. My long-term
vision for AWCI is to help
grow our membership in
numerous ways. I believe
this can be accomplished
through expanded educational offerings, through
proactive marketing, and by focusing on the retail
jeweler market which can benefit from our expertise.
In the upcoming years I hope to help AWCI evolve
to meet the needs of the changing world around us.
I will also be looking at various committees, meeting
with them, and making suggestions where it’s appropriate. I feel it’s my role to work with these dedicated
volunteers to help them advance their committee
goals.

room to accommodate more students, and the new
media in the watch classroom will greatly enhance
the quality of our educational offerings. Those of
you taking educational courses in Harrison, Ohio will
soon be doing so at one of the most (if not the most)
sophisticated horological training facilities in North
America.
Additionally, we’ve just had a remarkably enthusiastic and informative convention in beautiful Vancouver, Washington, and with great anticipation, I look
forward to next year’s convention in Denver, Colorado on August 1-5th. Mark your calendars for this
great event! We are implementing a NEW format
with our governance meetings on the first two days,
then our educational sessions and vendor trade fair
on the last two days.
Again, I want to thank all of you at AWCI for the opportunity to serve as your president. Let’s move forward together.

As I take over the reins from Mark Butterworth, I see
the many positive new ventures which we, the board
and the staff have begun. I will work with our Executive Director, Jim Lubic, and the AWCI staff to
ensure these ventures are completed and fulfill the
goals we have set forth. These include completing
the changeover to a new server and software for
the office. Also, the classroom renovations are well
underway. We will soon have an enlarged polishing

awci new members
Welcome to these new or reinstated members!

Alabama
Walter Byrd Wilson III, Huntsville, AL

Georgia
David Murray, Fayetteville, GA

Arizona
Vanessa K. Contreras, Scottsdale, AZ*
Sarkis Danayan, Scottsdale, AZ
Bill Gesswein, Scottsdale, AZ

Illinois
Quang Tong, Tinley Park, IL

California
Sergio K. Benitez, Anaheim, CA
Stephen L. Fornelius, Palm Desert, CA
Florida
Heriberto Betancourt, Lakeland, FL *
Emily Donia, CW21-Riviera Beach, FL

2

Michigan
Jalil Kizy, CW21, Troy, MI *

Pennsylvania
Anthony J. Paster, Pottstown, PA
Eddie Lee Timmons, Mountville, PA *
Blaine Wilson, Lititz, PA
Rhode Island
Armen Avagyan, North Providence, RI

New Hampshire
Timothy J. McCormack, Concord, NH

Texas
Nate Bartush, Paris, TX
Houston F. Clark, Dallas, TX

New Jersey
David Gizzi, Long Branch, NJ

Australia
Bill Roberts, Moonah, SA

North Carolina
Paul Stankus, Chapel Hill, NC

*AWCI welcomes back these individuals who have
chosen to reinstate their membership.
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a message from the

executive director
by james E. Lubic, cmw21

C

ongratulations to all
the newly elected
AWCI Officers. I look
forward to working with our
new board members, as well
as the rest of the board during the coming year. Our
board members are:

•
•
•
•
•

Doug Thompson, CW21, our new President
Ron Landberg, CW21, our new Vice President
Henry Kessler, continuing as Treasurer
David Douglas, CW21, our new Secretary
Wes Grau, CMW21, our new Affiliate Chapter 		
Chairman
• Terry Kurdzionak, our new IAB Chairwoman
• Jason Ziegenbein, CW21, continuing as REC 		
Chairman
The October issue of Horological Times is traditionally the issue where we report to our members on the
activities of the Annual Convention and Educational
Symposium. However, I would like to take this early
opportunity to thank those who participated in the
convention and symposium this year, which include:
The Rolex ELM Charitable Trust Dinner and Awards
Program
At this dinner, we were able to say “thank you” to
everybody who has been instrumental in donating
their time and expertise on behalf of the Institute.
We would like to thank Rolex USA for sponsoring
this event and supporting AWCI. I want to personally
congratulate and thank the award recipients.
The ELM Charitable Trust Annual Fundraising Dinner sponsored by Jaeger LeCoultre
This was a hit that everyone enjoyed! The evening
and dinner took place at the Pearson Air Museum in
Vancouver, Washington. The Pearson Air Museum
contains a variety of experimental aircraft, aces of
World War I and II, and vintage aircraft. A “thank
you” goes out to Jaeger LeCoultre for supporting
AWCI.
Bergeon Tools Provided Transportation
We are very appreciative that Bergeon Tools sponsored transportation to and from the airport to the
hotel for our convention attendees.
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Swatch Group USA Sponsored the Pearson Air Museum Transportation
Our convention attendees enjoyed transportation
to the air museum provided by Swatch Group USA,
who we would also like to thank.
We also want to thank Gary Girdvainis for kicking
off the Convention as our Keynote Speaker. And for
providing a totally fun, unique event this year, we
want to thank Simon Golub and Crest Graphics for
funding the personalized HT Magazine Covers. In
case you haven’t heard about this, we took photos
of everyone attending and are placing their pictures
on the cover of the HT for a personalized poster!
We’re also grateful to the Symposium presenters:
Charles Cleves, CMW21, Tom Schomaker, CMW21,
Joe Schrader, CMW21, Jerry Faier, CMC21, Mike Gainey, CC21, and Bob Okenden, CMC.
Vendors at our two-day Vendor Fair were: Bergeon
Tools, Butterworth Clocks, Cas-Ker Company, Eckcells, Jules Borel & Co., Siriani (the provider of the
AWCI FedEx Shipping program), and Witschi Electronics. A thank you goes out to all of those companies for taking the time and making the investment
to support AWCI.
If you didn’t attend this year, or if you have never
attended in the past, please mark your calendar
for August 1-5, 2012 in Denver, Colorado. With the
new meeting and education format that President
Thompson announced, it could be a three-day weekend trip, or a chance to vacation in beautiful Denver,
Colorado.
Finally, thank you to all the AWCI members who attended the convention this year, and to the spouses
who were understanding of the effort these individuals put forth to better themselves professionally.
I apologize if I forgot anyone. I can assure you that
everyone’s efforts are appreciated.

“Thank You”
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features
BY MARK A. BUTTERWORTH

Reducing the
Friction in Clock
Bearings and
Bushings
It is fitting that Horological Times is dedicating an
issue to bearings, bushings and jewels. The history
of horology, like much of mechanics, is the history
of finding ways to reduce friction in mechanical systems composed of wheels and axles (or what we often call pivots).
After teaching physics for over twenty years, as well
as being involved in the clock repair business, the
subject of reducing friction has been of great interest to me. It was Abraham Breguet who is reported
to have said, “Give me the perfect oil, and I will give
you the perfect watch.” He definitely recognized the
importance of reducing friction.

eter. Today, European makers such as Sattler use the
ball bearing in clocks costing tens of thousands of
dollars.
Hermle also uses ball bearings in their high-end
clock movements. In addition, after seeing the performance results of our ButterBearings®, Hermle is
now using bearings in the second train wheels of
their UW03 series where certain pivots holes have
been subject to premature wear. Certainly, this background is proof that the idea of ball bearings in clock
movements is not as radical as it might seem and has
historic precedence.

A bearing installed in pulley.

This new type of bearing is composed of two separate parts and solves a unique problem. Because ball
bearings are made in specific sizes, usually in whole
millimeters, or fractions of an inch, the clockmakers
mentioned previously must modify the wheel pivot
to fit the bearing. This only works well in the case of
very expensive clocks or mass production, or both.

ButterBearing® in second wheel with custom bushing to match
bearing to pivot.

In an effort to help further reduce friction, I worked
to develop a product utilizing miniature speciallymodified ball bearings in clock movements. Butterworth Clocks has brought this product to market as
the ButterBearing®.*
The idea of using ball bearings in clocks to reduce
friction is not new. In his book, Longitude, Dava Sobel credits John Harrison with the invention of what
he terms the “caged bearing” for use in his chronom-

4

To help the clockmaker in the repair of existing
clocks, the two-part ButterBearing® has a standard
bearing plus a specially-made brass bushing. The
brass bushing has an outer diameter such that it friction fits into the inner diameter of the bearing. The
bushing can be broached to fit a pivot and then the
bushing is inserted into the bearing. A hole is drilled
in the clock plate in the same way one would drill for
a bushing. The difference is that the fit should not
be a tight friction fit or it will damage the bearing.
As a result, it is recommended to drill or broach the
hole so the bearing can be inserted with finger pressure. Before inserting, the hole is lined with a bit of
red Loctite® or Permatex®. At Butterworth Clocks, we
provide a series of eight bearing and bushing combinations to fit any pivot from 0.3mm to 9.0mm.
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reducing friction in clock bearings and bushings
BY MARK A. BUTTERWORTH
In our estimation, this system has significant advantages over traditional bushings. First, it reduces the
friction by as much as 90%. Second, because the
pivot turns with the inner race of the bearing and not
against a fixed bushing, the condition of the pivot is
not important. It can be rough, scored, even damaged to some extent. As a result, one does not need
to take time to refinish the pivot, or in cases of a
damaged pivot, to
repivot the wheel.
Third, one does not
need to worry about
redoing
the
job
years down the road
because the bearing is guaranteed for
life. We usually install these in the first
three wheels only, although some makers
The bearing installed on a chain use them throughwheel.
out the train.

Chart showing bearing specifications:
Part #
B 2.00
B 3.00
B 4.00
B 5.00
B 6.00
B 7.00
B 8.00
B 9.00

Pivot sizes Bearing O.D. Bearing Height
0.30-1.00mm
5mm		
2.0mm
0.90-2.00		
6		
2.0
1.90-3.00		
7		
2.0
2.90-4.00		
8		
2.0
3.90-5.00		
10		
2.5
4.90-6.00		
11		
2.5
5.90-7.00		
12		
2.5
6.90-9.00		
14		
3.0

At Butterworth Clocks, we fully recognize that most
people will use standard friction bushings in the
great majority of cases. For that reason, we have decided to expand into distributing bushings as a natural extension of our bearings.Traditionally, bushings
are made of either brass or bronze. Some people feel
strongly about the use of one material or the other
for different reasons.
There are those who believe the bronze bushings
last longer. There are others who believe they last

A wet tester is the only type of waterproof
tester that pinpoints the location of a leak.
BERGEON 10 Bar Wet Test Waterproof Tester
The latest Wet Tester from Bergeon tests the water
resistance of watch cases up to 10 bar (ATM).
 Air pressure system tests from 0 to 10 ATM.
 Connector for compressor or pump
(requires optional connector kit 5555/10-R.
 Removable plexiglas cylinder for draining.
 Dimensions: 390 x 153 x 245mm including handle.
 Cylinder: 70mm diameter.
 Very stable cast aluminum base.
 Capacity: two watches.
 Made in Switzerland. Bergeon 5555/10.

640.5555 Bergeon Waterproof Tester.............$1245

SWISS
MADE

Connect a compressor for faster testing and no hand
pumping. Requires compressor and optional Connector Kit
5555/10-R, (special order $299.00).

Call 1-800-487-0408 Fax 1-800-487-5848
Shop our web site: casker.com
IMPORTERS/DISTRIBUTORS - 2550 CIVIC CENTER DR CINCINNATI OH 45231
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reducing friction in clock bearings and bushings
BY MARK A. BUTTERWORTH
our own line of ButterBushings that are made of
C-360 brass in both the KWM sizing and in whole
mm sizing. The latter uses the Bergeon® whole mm
size reamers. This set complements the ButterBearings® and allows the user to have a complete set of
bushings in only nine different sizes that span 0.5mm
to 8.0mm pivots.

ButterBearing® showing custom bushing on chain wheel.

so long that they wear the pivot before the bushing gets worn. We do know that the friction using a
bronze bushing is less than that of the brass bushing.
A number of traditional makers, such as Hermle and
Kieninger, use bronze exclusively. In the old days, repair persons cut bushings individually on the lathe
and I remember my father doing exactly that. Some
folks still do, and I am sure it is very satisfying. However, for the price of buying standard bushings, making one may not be cost effective.

Strike second wheel in Hermle 141 series with custom bushing
matching pivot to the bearing.

Clockmakers have a number of ways to install the
bushing. There are some very fine (and expensive)
bushing machines on the market. Personally, we use
a drill press with an adapter for the reamers to fit the
Jacob’s chuck. Some use a hand tool for the reamer,
although I think it is difficult to consistently get the
hole square to the plate each time.
In addition, there are preferences in how the bushing job is finished. In the case of long pivots, some
leave the bushing “proud” to the plate, extending
above the plate itself to utilize more of the length of
the pivot, acting like a thicker plate. Many finish the
pivot to be flush with the plate for a more “invisible”
look. This can be accomplished with what is called a
pivot cutting tool, a chamfering tool, a counter sink,
or ball-shaped reamer.

Largest and smallest bearing sizes.

There are two major bushing standards or systems
used. These are characterized by the outside diameter of the bushing. One is the German KWM® brand
and the other the Swiss Bergeon®. There are sets of
reamers and bushing machines sold to fit each system. In addition, there are bushing sets made in the
U.S. to both the KWM and the Bergeon sizing.

Any of these tools are applied to the portion of the
bushing protruding beyond the top of the front plate.
There are also those who press the bushing in from
the front to make it flush with the top of the plate to
start. Then, they file the bushing flush to the back of
the plate. Finally, there are those who grind or cut
the bushing to size in the lathe before installation in
the movement.

The American-made bushings in brass are made of
C-360 “free machining brass” which is a very high
quality brass. At Butterworth Clocks, we also have

This variety of possibilities gives the reader the understanding that installing a bushing is part preference, part art, and part science. I hope this article

6
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reducing friction in clock bearings and bushings
BY MARK A. BUTTERWORTH

Time for a Laugh
“A guy has three dogs. One dog’s name is Rolex,
another dog’s name is Breitling, and the third
dog’s name is Cartier. One day his neighbor finally
gets up the courage to ask about the names.
He says, “You know, your dogs have funny
names.” The owner replies,
“Duh...they’re watch dogs.”
ButterBearings® with custom bushing on chain and second wheels
of Urgos UW32 series movement.

gives rise to more thought and discussion on this essential process in clock repair. If you have any comments or questions, please feel free to contact me
directly at bci@machlink.com. t
* ButterBearing® is registered with the U.S. Patent and Trademark
Office and also has a pending patent.
Editor’s Note: Use of this product in historical timepieces may affect the historical value.

Chronoscope X1 (G2)
High Performance Tester
for Mechanical Watches

–– Device for repair service and watch testing lab
–– 10.4” intuitive color touch screen display
–– Automatic six-position microphone

–– 4 different display modes & beat noise graphically
–– Automatic beat selection from 3,600 to 72,000
–– Store and recall PDF files for each program

Distributed by:
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features
by dave arnold, cmc

How to Service
a Clock Barrel
Bushing with
Excessive Wear

can actually see the burr raised by the wear in Figure 2. It might seem that the wear would be concentric with the barrel, but because the outer end of the
spring is hooked in one spot, the mainspring pulls on

It is a situation we have all seen. A 30-year old movement comes in with some wear. We polish the pivots,
bush the worn holes, perform a trial assembly and the
gear trains still seem sluggish. We don’t hear a crisp
Figures 3 & 4: Making note of barrel wear.

the barrel eccentrically causing eccentric wear (see
Figures 3-4). Nearly 0.3mm (>0.011”) of eccentricity
plus the additional wear easily causes critical power
loss and obviously needs correction if the movement
is to give reliable service for years to come.

Figure 1: Excessive wear on barrel.

Before going any further we need to look at the arbors to see why the barrels have worn so badly. A
quick look at them under a stereo microscope shows
the problem (Figure 5). As is the case with so many
arbors from this era, we see bearing surfaces that
look like tiny rasps. It’s little wonder that the brass
holes are worn out!

slap of the escape wheel teeth on the pallets, or the
strike simply takes too long to complete. A little closer look at the power source reveals excessive wear in
the barrel and the barrel cover (Figures 1 and 2). You

Figure 2: Wear on barrel cover.

8

Figure 5: Arbors showing wear.
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how to service a clock barrel bushing with excessive wear
by dave arnold, cmc
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A little work with
a fine pivot file,
a burnisher and
some 1000 grit
lapping
compound on a boxwood slip, turn
the coarse surface into one
that should wear
a long time (See
Figure 6). (Be
sure to clean the
1000 grit compound off the
bearing surface
before
assembly.) This isn’t
perfect, but given the nature of
Page
1 metal we
the
soft

Figure 6: Arbor bearing being polished.

have to work with, it is much better. Do the same to
the other arbor bearing surface. Now we can make
and fit our barrel bushings.

Figure 7: Inside of the barrel.

Looking at the inside of the barrel, we see that the
barrel has been made with the bearing surface extending into the inside of the barrel (Figure 7). To

Watch & Jewelry Review
THE INDUSTRY’S
MOST-USED
PUBLICATION

IF YOU LOVE WATCHES,
YOU’LL LOVE CHRONOS

 $22.50 – One year
 $42.00 – Two years
 $60.00 – Three years
Foreign subscribers add $32.00 per
year. (U. S. Funds drawn from U.S.
bank only)
 Check or money order enclosed
 Charge my Visa or Mastercard
Card No.
Exp. Date
V Code
Signature
Phone
Name
Address
City
State
Zip
Country
Company Name
Type of Business

www.chronosmagusa.com

Chronos Magazine
is published 6 times
per year for the
connoisseur of
luxury timepieces.
Each issue presents
the finest watches
and clocks of today
as well as exploring
premier vintage
collections.

 $19.50 – One year
 $35.00 – Two years
 $50.00 – Three years
Foreign subscribers add $40.00 per
year. (U. S. Funds drawn from U.S.
bank only)
 Check or money order enclosed
 Charge my Visa or Mastercard
Card No.
Exp. Date
V Code
Signature
Phone
Name
Address
City
State
Zip
Country
Company Name
Type of Business

Watch & Jewelry
Review is published
10 times per year. It is
the only trade magazine
in the United States
devoted to watches and
clocks, and we have
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magazine in every issue.
Get the one complete
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and features, including
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how to service a clock barrel bushing with excessive wear
by dave arnold, cmc
hold the new bushing in place, we will take advantage of that additional depth to provide a friction fit.
Conveniently, the diameter of the existing extension
was less than 5/16” so I could use conveniently-sized
stock to make the bushings. Starting with 5/16” brass
rod, I turned four rough bushings in my 10mm lathe
(see Figure 8). If I had only my 8mm machine, I would
have turned them in a 3-jaw chuck. I made the inner diameter about 0.050” smaller than the polished
pivot surface to allow for final fitting.

I have a 3-jaw chuck to hold the barrel parts for machining. Like many 3-jaw chucks this Chinese model
can be used with the jaws in either direction. Unlike
most American chucks I have used, the jaws fit in
different positions depending on whether they are
facing inward or outward. Figure 9 shows the marking on the chuck body. The jaws are marked correspondingly with the number marked close to the end
to be inserted in the chuck body (Figure 10). This jaw
uses slot #3 when used as an inside jaw and slot #1
when used as an outside jaw. Always start with the
jaw #1 in slot #1 when assembling. Also, you need to
make sure the scroll is in the correct position to engage the next numbered jaw (Figure 11). The arrow
points to the leading end of the scroll which is in line
to engage the next numbered jaw.

Figure 8: Bushing in the lathe.

Figure 10: Markings on the jaw.

Figure 9: Markings on the chuck body.
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Figure 11: Scroll in proper position.
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how to service a clock barrel bushing with excessive wear
by dave arnold, cmc

Figure 12: Boring out the hole.

Figure 14: Bushing outside of the barrel with broach.

Once the barrel is in the chuck, I use a dial indicator to check the concentricity of the barrel. Often I
am able to get it to run true by loosening, rotating,
retightening and rechecking. Sometimes a piece of
paper or two between the jaw and the work will help
in truing up the work. (Thankfully, I didn’t need it this
time.)

advantage of the additional bearing surface on the
arbor (see Figure 14). Then, with light touches on the
broach, I was able to fit the arbor to the hole (Figure
15).

Next, I bored the existing eccentric hole true and
sized it 0.003” smaller than outside of the bushing
I just made. I used a boring tool on the cross slide
to true and enlarge the hole (see Figure 12). I used
my drill press as an arbor press to push the bushing
into place in the barrel with the result you can see. I
pressed it over a block with a slightly larger hole in
it to allow me to press the bushing flush with the existing extension inside the barrel so I didn’t need to
face it inside the barrel (see Figure 13).

FREE
watch batteries

The barrel cover was done in a similar fashion, except that there is not enough surface area to allow
for a friction fit. With that in mind, we will rivet the

eckcells aWci Membership
reward Program
Buy tools or materials & receive

free batteries
of your choice
equal to 10% of your purchase
Sale items and prior sales excluded.
Offer subject to change without notice.

Figure 13: Bushing pressed in barrel.

Because the bearing surface on the arbor was much
longer than the thickness of the barrel, I allowed the
bushing to protrude from the barrel slightly to take

Horological Times September 2011

eckcells
379 Main St • Stoneham, MA 02180
1-800-514-1270 • eckcells@gmail.com

www.eckcells.com
We accept all major credit cards
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how to service a clock barrel bushing with excessive wear
by dave arnold, cmc
slightly tall to allow for the spreading of the rivet in
Figure 17.
Then, using a hammer and round-nosed punch on a
flat steel block, the rivet is spread slowly with a few
blows on one side and then the other until the bushing has spread securely into the countersink bevels
(Figure 18). Next, I placed the cover on a steel block
and further flattened the rivet to complete filling the
bevel in Figure 19. I remounted the cover in the 3-jaw
chuck and faced the bushing flush with the cover
and then used the boring bar to true-up the inside
hole which had been distorted by the riveting.
Figure 15: Bushing is fitted.

Figure 18: Bushing secure in countersink bevels.
Figure 16: Barrel cover bored with countersink.

Figure 19: Filling of bevels complete.
Figure 17: Barrel cover with bushing before rivet.

bushing in place. The cover is held in the 3-jaw chuck
and checked with the dial indicator for concentricity just as the barrel was. The hole is then bored out,
again 0.003” smaller than the bushing, and countersink bevels are cut on both sides to allow for riveting
the bushing in place (Figure 16). The bushing is left
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The arbor bearing surface for the cover is much
shorter than the bearing surface for the barrel itself,
so it is important to keep the height of the bushing
the same as the thickness of the cover. Fit the arbor
to the hole, reassemble, lubricate and go (Figure 20).
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Polynox Polishing Compounds
Since 1888, Menzerna has developed an extensive
range polishing compounds engineered to exceed the
highest standards of quality. With Menzerna products,
you can be assured of improved surface quality while
reducing polishing time and compound consumption.
These are the same Menzerna compounds currently
being used by such watch manufacturers as Rolex®.
Although other Menzerna compounds may look the
same these unique blends have only been available in
the U.S. since June 2011.

Figure 20: Barrel cover faced and fitted.

This movement responded particularly well to this
treatment with both the time and strike trains, showing noticeably more power than before the barrel
bushing work. Nothing about this work is difficult,
but it can make a large difference in how well our
customer’s movement runs, and how satisfied they
are with our work. t
Editor’s Note: If more security is desired to hold the
barrel in the chuck, a wax chuck can be made which
has a recess or rebate machined to locate tightly on
the outside of the gear ring using shellac or Loctite®.

BUSHINGS!

American made KWM sizes in bronze,
Bergeon in brass and bronze.
$4.50/20 pc -$20/100 pc. mix or match.
Genuine Bergeon bronze-Ask for pricing.
No min order. No small parts surcharge. Mailing $2 US/Can., $5 Internatl.

Butterworth Clocks, Inc.
5300 59th Ave. West
Muscatine, IA 52761
Phone: 563-263-6759
Fax: 563-263-0428
E-mail: butterworth@machlink.com
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Stock No.

Description

470.110 High Shine - 500 grams
470.111 Satin, Brush Finish - 250 grams
470.112 Coarse, Pre-Polish - 500 grams

Price

$23.95
$18.00
$26.55

Nitrile Finger Cots

Nitrile finger cots are made of synthetic, anti-static
material. They are powder free, chlorine free, and
sulfur free. These finger cots are designed for clean
room environment of and provides the lowest level
of particulates possible.

Stock No.
234.220
234.221
234.222

Size
Small
Medium
Large

$3.00 per dozen
Phone Orders : (800) 476-2715
Fax Orders: (800) 476-8016
Email: info@LivesaysInc.com
Online Catalog: www.LivesaysInc.com
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features
by jordan ficklin, cw21

Friction
Jewelling

tools make sets of
reamers (broaches)
specifically calibrated to form holes of
just the right diameter to fit standard
jewel sizes.

For 300 years, the best watches have used ruby
jewels to reduce friction. At approximately the same
time, three watchmakers developed the use of jeweled bearings in watches. Nicolas Fatio de Duillier
patented a method for drilling holes in jewels in 1704,
and shortly thereafter or at about the same time, Peter and Jacob Debeaufre made the first watches to
incorporate rubies. Then, in 1892 Auguste Verneuil
developed a technique for manufacturing synthetic
corundum.[1],[2]

There are two main
types of tools for installing and adjusting
friction jewels. The
first type is a micrometric
adjustment
tool which allows for
easy and fine adjustment of the jewel’s
position by turning
a threaded knob to
push the jewel into
place (Figure 1). The

							

For the first 200 years of jeweled watches, the jewels
were primarily fit into watches in one of two methods. Either they were bezel set in a metal chaton and
screwed to the plates and bridges, or they were burnished directly into a shouldered hole in the plate
or bridge. These methods, while perfectly effective,
made it difficult to adjust the amount of endshake for
the wheel supported between the jewels. This was
not a great problem for watches that were manufactured on a very small scale, but with the introduction
of large volume production, the need to allow for
manufacturing tolerances and to adjust the distance
between opposing jewels gave rise to friction-set
jewels in watches.
Today, most watches are fit with friction jewels. They
are held in place only by friction so they are easily
adjusted. Jewels break, and they will need to be adjusted to the correct position when replaced. A really
strong shock, a replaced part, or other actions can
also result in the need to adjust these jewels.
In order to provide the right amount of friction, the
holes in bridges and plates are machined to a diameter approximately 0.01 - 0.02 millimeters smaller
than the diameter of the jewel. That amount of metal
will provide just the right amount of friction so that
the jewel will not easily move. Too large a hole will
mean the jewel moves too easily. Too small a hole
will result in the jewel cracking when it is pressed
into the hole.
The Seitz company (a manufacturer of jewels) and
other manufacturers of staking sets and jewelling

14

Figure 1: The Horia ™ tool for pushing jewel into place. Photo courtesy
of Jules Borel & Co.

Figure 2: To make minor adjustments to the jewel, use a Seitz or
La Favorite tool.

second type of tool is a lever-operated tool which requires the fine touch of the operator to make minor
adjustments of the jewel (Figure 2). Both tools work
very well. The attachments for these tools consist of
a pusher and anvil combination (Figure 3).
Careful thought should be used when choosing
these attachments to avoid damaging the plates or
cracking the jewels. The ideal pusher provides even
pressure to as much of the jewel as possible without
touching the walls of the hole in which the jewel is
set. The pushers are labeled with sizes in 100ths of
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friction jewelling
by jordan ficklin, cw21
If there are multiple recesses in the plate, you may
need to find a slightly larger stump so the bridge will
sit flat without the stump damaging the plate.

Figure 3: Example of pusher selection. Photo courtesy of Jules
Borel & Co.

a millimeter. They are slightly undersized so as not
to damage the plates. For example, a pusher labeled
with the number 70 is appropriately sized for a jewel
with a diameter of 0.70mm. Some sets will be labeled
with actual dimensions (as in Figure 3). In this case,
you should choose the pusher just smaller than the
jewel size being used. Be sure the pusher is centered
on the jewel.
The Horia™ pushers have a spring-loaded center
which helps position the jewel below the pusher as
you lower it into place (Figure 4). The stump should
have a hole just large enough to allow the jewel to
fall through without becoming stuck. When placing
the stump, be sure there is space for the movement
to rest flat on the stump.

Figure 5: Incabloc® pushers and anvils for adjustment and replacement of shock jewel assemblies.

In addition to the standard pushers and stumps,
many jewelling tools have specialized pushers and
stumps for other tasks like replacing pallet arbors.
Incabloc® makes a special set of pushers and anvils
designed for adjustment and replacement of their
shock jewel assemblies (Figure 5). It is important to
only push on the outside portion of these to avoid
damaging the components of the Incabloc shock
system. The traditional pushers have too large a surface area and will damage Incabloc components.
Several manufacturers make jewelling tools. The
most well known are Horia and Seitz, but many stak-

Figure 4: The Horia pushers have springloaded center for positioning jewel.
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friction jewelling
by jordan ficklin, cw21
down the outside diameter of the Incabloc pushers
on the lathe so they would fit in my 4mm/3mm Horia
tool. The lever-operated Seitz tools I have seen all
have 4mm pushers and stumps.
Of the three tools in my shop, the Horia tool gets
used almost exclusively. Typically, I find myself making minor adjustments to a jewel in an effort to correct endshakes after replacing a worn wheel. The
micro adjustment knob on the Horia tool (Figure 7)
makes this an easy task. Each of the marks on the
knob move the spindle by approximately 0.02 millimeters.

Figure 6: Example of staking set with lever-type jewelling
attachment.

ing sets also having lever-type jewelling attachments
(Figure 6). There are two different versions of the
Horia Micrometric Jewelling Tool. One has pusher
and stump sizes of 4mm. The other has 4mm stumps
and 3mm pushers.

Figure 7: Micrometer adjustment
numbers on the head of the Horia tool.
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Rolex makes a special set of pushers
and stumps for use
in the Horia tool
to remove their
balance staffs. If
you will be using
these attachments,
you will want the
configuration with
3mm pushers and
4mm stumps. The
Incabloc pushers,
however, are for
the
4mm/4mm
configuration. To
avoid the costly
purchase of two
tools,
I
turned

Figure 8: Built-in stop on lever-type tool.

For production-type work, the lever tool has certain
advantages, including a built-in stop (Figure 8). Once
one jewel is set to the correct depth, the stop can be
adjusted so the pump lever will not pass that point
and the operation can be repeated multiple times. In
the repair shop this stop can be used when replacing
broken jewels. The pusher can be lowered against
the acting surface of the jewel (opposite the oil sink)
and the stop can be set to that point. The jewel will
need to be pushed out by a different tool (as the
stop will prevent the pusher from going any farther,
but the new jewel can now be pushed into the same
position as the old one by simply pushing until the
lever comes to a stop.
I find that for a single jewel replacement this is too
time consuming. A simple visual check of the jewel
position allows me to insert the new jewel to within
several hundredths of a millimeter. After checking
the endshake, a final adjustment can be made accurately with the Horia tool.
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In addition to choosing the right tool for the job and
being careful, it is important to note that not all jewels are created equal. There are five basic types of
jewels available from the Seitz company. Endstone
or cap jewels (30713) are available in several different diameters, but anybody who has much experience knows that cap jewels are not always the same
thickness. These jewels may work in a pinch, but if
genuine jewels are available from the manufacturer
they should be used. Lubrifix-domed balance jewels with olive hole (30710) are available for watches
without shock systems.

show some wear. If you will be replacing
the component, measure the new one. If you will be
burnishing the pivot, be sure to complete that work
before measuring the pivot. The size of the jewel
hole should be just larger than the pivot.
As a general rule, when placed in the jewel, the arbor
should be able to tilt some, but no more than 5° from
vertical. Jewel hole sizes are given as actual dimensions. If you have a pivot that measures 0.26mm in
diameter, you probably want the next size larger of
jewel (0.28mm). If your pivot is slightly smaller than
0.26mm, you might be able to use a jewel with a
0.26mm hole. t

Jewels

When replacing jewels as part of a shock system,
are readily available.
like Incabloc or Kif, it is best to use genuine compo- The table shows which sizes of jewels
Click on an Item’s Stock # to Order
Other sizes are available from watch manufacturers
and in older
©2007 Prices Subject to Change
nents available from most parts supply houses.Seitz
For Jewels
train jewels there are three types to choose
Seitz Jewels
Hole Size
Outside diameter in mm/100
To order; specify stock
6
60 70
80
90 100 110 120
from: flat jewels with cylindrical holes (30712),
number, hole size, and
7
60 70
72
80
90 100 110 120
outside diameter if appliflat jewels with olive holes (30711), and center Lubrifix domed
8
60 70
72
80
90 100 110 120 130 140 150
cable. All measurements
balance jewels
9
60 70
72
80
90 100 110 120 130 140 150
are in hundredths of a
wheel jewels (30714). Center wheel jewels ac- with olive hole
10
70
80
90 100 110 120 130 140 150 160
millimeter (mm/100).
11
70
80
90 100 110 120 130 140 150 160
commodate larger hole sizes, will have cylin12
70
80
90 100 110 120 130 140 150 160 180
#30710
13
70
80
90 100 110 120 130 140 150 160 180
drical holes, and have a different shape of oil
14
70
80
90 100 110 120 130 140 150 160 180
15
70
80
90 100 110 120 130 140 150 160 180
sink allowing there to be a smaller difference
16
70
80
90 100 110 120 130 140 150 160 180
17
80
90 100 110 120
between the outside diameter and hole di18
80
110 120
150
19
100
150
ameter. Flat jewels with a cylindrical hole are
20
120
150
most commonly used and come in the widest
range of sizes, but for higher end watches,
you may need to use a flat jewel with an olive
Hole Size
Outside diameter in mm/100
10
70
80
90 100 110 120 130 140 150 160 170 180
200
hole. The drilled portion of these jewels has
11
60 70
80
90 100 110 120 130 140 150 160 170 180
200
a rounded shape, resulting in a smaller point Flat jewels with
12
70
80
90 100 110 120 130 140 150 160
180
200
13
80
90
100
110
120
130
140
150
160
180
200
230
of contact between the pivot and the jewel. cylindrical hole
14
70
80
90 100 110 120 130 140 150 160 170 180
200 230
15
70
80
90 100 110 120 130 140 150 160
180
200 230
When replacing a cracked or broken jewel,
16
80
90 100 110 120 130 140 150 160 170 180 190 200 230 260 300
#30712
17
70
80
90 100 110 120 130 140 150 160
180 190 200 230 260
always use the same type to avoid problems
18
80
90 100 110 120 130 140 150 160 170 180 190 200 230 260
19
80
90 100 110 120 130 140 150 160 170 180
200 230 260 300
with amplitude after completing the service.
20
80
90 100 110 120 130 140 150 160 170 180 190 200 230 260 300
Once you have determined the type of jewel
you need and the outside diameter, you must
determine what size hole you need in the jewel. Since the jewel you are replacing is probably cracked, the best way to determine this is
probably to work off of the pivot. If the crack
isn’t too bad, and you have a pivot gauge, you
can use it to measure the hole size before you
remove the cracked jewel. You can order a
jewel with the same size hole, but it isn’t a bad
idea to also check the pivot size (especially on
old watches that have seen many watchmakers’ hands).

22
24
25
26
28
30
32

70

80

90
90
90

80
80
80

90
90
90

100
100
100
100
100
100
100

110 120 130
110 120 130
120 130
110 120 130
110 120 130
110 120 130
120

Hole Size

Flat jewels with
Olive hole
#30711

8
9
10
11
12
13
14

140
140
140
140
140
140
140

160
160
150 160
160
160
160
160

170 180
170 180

200
200

230 260
230 260

300
300

180
170 180
170 180
170 180

200
200
200
200

230
230
230
230

300
300
300
300

260
260
260
260

Outside diameter in mm/100
70
70
70
70

80
80
80
80

90
90
90
90
90

100
100
100
100
100
100
110

90

100

110
110
110
110
110
110

120 130
120 130
130

140
140
140

120 130
120 130

Outside diameter in mm/100

Endstone or
cap jewels

#30713
If you are working from the pivot measurements, be sure to examine it carefully. If it
has been riding in a damaged jewel, it may very 90
well

Horological Times September 2011

80

80

120

140

160

170

180

200

230

260 300

Table reprinted courtesy of Jules Borel & Co.

[1]The Theory of Horology, by Reymondin, Jeanneret, Monnier, Pelaratti

[2]The
Mechanism
of jewels.
the
Watch,Watchmakers
by J. Swinburne,
M. Instr. C.E.
FRS.
Jules
Borel & of
Co.
Serving
and Jewelers
since
1920
assortments
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features
BY LAURIE PENMAN

Wear and Tear
and Pivot Holes

less than 200 pounds per sq. inch, the clockmaker
can vary the thickness of the plate or the diameter
of the pivot. (I have never quite gotten the hang of
newtons, etc.).

						



Why do pivot holes and pivots wear? The simple answer is excessive friction, but there are many causes
for this. In this article, I will address the five main reasons for pivot hole wear and tear.
1. Dirt and Grit in the Pivot Holes.
The first issue of dirt is obvious. This is the reason
why we do not “oil” clocks that have been running
for months without cleaning out the pivot holes and
polishing the pivots. New oil on top of old oil and dirt
simply carries the dirt into the hole more easily and
increases the cost of the next service.



Figure 1










2. Design Fault.

Five Most Common Causes of Wear in Pivot Holes:

The actual size of a pivot and pivot hole is determined by the load that it has to take. Since most
pivot holes are as long as the thickness of the clock
plate, all three (holes, plates and load) are linked. If
one consideration is given more emphasis than another, this must guide the clockmaker from the start.

1.
2.
3.
		
4.
		
5.

Brass used to be very expensive and, consequently, very old clocks had plates as thin as possible. In
some cases, they were just as thin as modern massproduced movements.
A clock which I was responsible for was made by
Guiguer of London, circa 1700. It had plates that
were 2mm thick and had been bushed in places, but
the repair dates scribed inside showed that it had
not been repaired very frequently in three hundred
years. My point being, this spring-driven clock had
been built so that the pressure on the pivot bearings
was not more than 200 pounds per sq. inch. (The
original springs had just died and were the reason
it had come to my bench.) Consequently, there had
been no excessive wear. Incidentally, these springs
had a date scratched on them of 1704 and the hammer marks were visible from the forging, as were the
extremely rough file marks on both surfaces! The
pinions, wheels and pivots showed very little wear
of any sort.
The bearing load divided by the projected area (see
Figure 1) gives the bearing pressure. To keep this
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Dirt and grit in the pivot holes.
Design fault.
Overloading the movement with too heavy a 		
weight or spring.
Bad center distances for gears, resulting in poor
meshing.
Badly-made pivots.

3. Overloading the Movement with a Heavy Weight
or Spring.
Overloading can be very obvious. There was a pub
in Devon that had an American weight-driven movement mounted on the wall. The original case had disappeared and the movement was pinned to a board.
Cardboard hands had been made and stuck on and
a rectangular weight of approximately forty pounds
was hung from a pulley system that was partly hidden behind a board. I only glanced at it as I went into
the bar, but the weight was obvious.
“Is that a month-going clock out there?”
I asked the barman.
“Eh!”
“How often do you wind it up?”
“Every bloody day,” he complained.
I took a closer look behind the board as I left and
saw that most of the pivots had worn the holes into
slots that were about half an inch long in places. Only
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wear and tear and pivot holes
BY LAURIE PENMAN
the layout of the holes had prevented the gear teeth
from moving completely out of mesh, but they were
tip-to-tip and it wouldn’t be long before a most unholy crash jerked a dozen pint pots out of startled
hands.
Overloading is not always the result of ignorance.
The earliest Jerome shelf clocks came over to Britain about 1842 and they were spring driven. In the
1980s, I had an example come to me with tired original springs. After consulting the American catalogs
I purchased and fitted replacement springs of precisely the same dimensions. Twelve months later the
clock came back and I was horrified to find that the
first wheels on both trains had worn halfway through
the width of the teeth, and other wheels further up
the train showed considerable wear, too. It was the
first time I had come face-to-face with a problem
that many other clock repairers had already experienced.
Suppliers were having springs made to the original dimensions, but using modern steels, which are
much stiffer than the old metal. After that, I bought

assortments of springs and matched the stiffness,
length and width rather than the thickness. I repaired
the clock by reversing the wheels so they operated
on the unworn side of the teeth and fitted a much
weaker spring. It was saddening to realize I had inadvertently subtracted about a century of life from
a clock that had been perfectly good after one-hundred and forty years.
Although I had described the damage as wear, this
was not really true. The pivot holes had very little
wear, but the wheel teeth had been displaced (see
Figure 2). The metal had been pressed from the contact surfaces to protrude on either side as burr. This
is typical of a clock that has had a heavier weight
hung on the cord or a stronger spring installed—
wear is a cutting action rather than a displacement.
4. Bad Center Distances for Gears Resulting in Poor
Meshing.
This is the most frequent cause of problems for a
clock that comes to the clockmaker with bushes al-

AWCI and ClockClass.com
Partner for Training Program

Look for the link on AWCI’s Home Page www.awci.com
One Hour Classes 2011
- $35.00 per
Horological Times September
Visit www.clockclass.com for more details
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wear and tear and pivot holes
BY LAURIE PENMAN


Figure 4
Figure 2

ready fitted. It is one problem that can give you the
most trouble because the centers of the pivot holes
are frequently misplaced. Additionally, there is no
longer any clue where they should be. Fortunately,
it is often only the pivot hole for one end of the arbor that is worn, and as long as the last repairer was
not an enthusiast and bushed every hole in sight, the
hole for the opposite pivot will not have been bushed
because it did not suffer the same amount of wear.
Holes that are worn by a rotating pivot have more
than half of the original surface almost untouched
(Figure 3), because as the pivot wore the metal, it
moved away from its center. As long as two adjacent
pivot holes have been left unbushed (worn or not),
the centering tool can be used to obtain the original
center distance from the plate with pivot holes that
are not bushed (Figure 4).




Figure 3
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Figure 5

The intersection of two center distances marks the
true position of the pivot hole that is worn (Figure
5). If this is not possible, then the only recourse is to
employ a depthing tool (Figure 6) and to use that
instrument to find the center distances that produce
a smooth meshing between wheels and pinions.
The bushing tool makes use of a probe or “finder”
that has a very shallow cone (8° included), which enables it to register positively with the unworn part of
the pivot hole (Figure 7).
If the centering tool is to be used to find the true
centers of worn holes, it, too, will need points of 8°
(its intended use was the placing of hole centers or
to measure the distance between unworn holes and
it was designed with points capable of making a center dot). The use of the bushing tool is shown briefly
below (Figures 8, 9 and 10), and in greater detail in
my book, A New Bushing System. The centering tool
appeared in three parts in a Horological Times article
at the end of 2005.
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Figure 8

Figure 6

Figure 9

Figure 10
Figure 7

5. Badly-Made Pivots.
Pivots must have a high polish on their diameters.
Most importantly, they should have high polsih on
the face of the shoulders (where the greatest frictional losses occur), which should be about one-and-
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one-half times the pivot diameter. Less than this,
and there is a tendency for the shoulders to drill into
the inside face of the plate (Figure 11) expanding the
contact area greatly. More than this, and the frictional torque is increased unnecessarily.
There has been a great deal of discussion over the
polishing or burnishing of pivots; the former has
been decried as leaving abrasive particles embed-
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ded in the steel,
quite plainly seen
with an electron
microscope
at
very high magnification. However, most antique
clocks had pivots
that were at least
fairly hard or very
hard, and they had
been polished.
A
group
of
Clerkenwell clockmakers
visited
Figure 11
French factories
towards the end
of the 19th century and produced a report of the
methods employed. Among some of the matters
they dealt with were the polishing of pivots using
fast rotating wheels and a very fine abrasive.
I don’t believe this differed greatly from the British
practice. Gazeley recommend the use of bell metal
for the polisher, dressed with diamantine and oil.
Most repairers who deal with antique clocks will have
seen pivots that are well over a century old and still
unworn. Pivots made of poor, soft steel with inclusions, or not polished, or which have had dirt flooded
into the pivot hole by “oiling”, do not last as long.
In fact, they quite commonly wear badly after ten
years or so. Whether the high finish of a hard steel
pivot surface is obtained by polishing or burnishing,
it seems to make very little difference; but they must
be highly polished (Figure 12).
Additionally, pivot hole wear accelerates. By that I
mean once a small amount of wear occurs, the rate
at which the hole elongates increases. The reason
is simple: Wear is proportionate to the load on the
pivot and the coefficient of friction. The latter is affected by lubrication and the state of the bearing
surfaces, of course, but the load on the bearing increases when the center distance becomes larger
than the correct one.
It is really a matter of leverage. When gears mesh at
the point where the two pitch circle diameters make
contact, the pressure of one tooth on the other is
almost at right angles to the line connecting the centers. The force exerted along the center line is negligible. When the holes wear and the center distance
increases, a force along the center line develops
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adding to the normal load on the hole.
The further apart the
centers are allowed
to move, the greater
this additional load
becomes.
I remember a small
Thameside
movement of the 1920-30s
Figure 12
where the pressure
between the going
barrel and the intermediate pinion was so great that
the intermediate arbor bent and jammed the movement just before breaking loose and ripping teeth
from the barrel ring! It is possible for a clockmaker to
lay out the train in such a way as to prevent wear increasing the center distance until it is quite obvious.
Lubrication has only been mentioned briefly here
(when I pointed out that dirt contributed to wear),
but it clearly has a great effect on the bearings. The
qualities needed in a good lubricant are:
•
		
•
•
		
•
		

The ability to prevent metal-to-metal contact
between the pivot and the pivot hole.
Preventing corrosion of the bearing parts.
It should not “drag” so that it forms a brake on
the rotation of the pivot within the hole.
Its characteristics should not change with
temperature or humidity.

Clockmakers have employed different oils in clocks
since the trade began. In the beginning various animal fats would have been used in the fairly crude
bearings. Fats change their characteristics quite rapidly and contain fluids that evaporate and may corrode metals. Those lubricants were rapidly replaced
by oils, and as the years passed, the oils were refined
to improve their characteristics.
Before the petroleum-based oils came into use in
the second half of the 19th century, domestic clocks
were commonly lubricated every twelve months or
so—or not at all. The best animal oil was neat’s foot,
obtained from rendering down cow’s feet. When
refined by repeatedly being shaken with an equal
quantity of water, leaving to settle, and then drawing off the top half of the floating oil, the result was
declared to last for up to five years.
I mentioned that domestic clocks were frequently
not lubricated (or at least, re-lubricated), imply-
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ing this did not necessarily affect them. Long case
clocks, in particular, with six to eight pound weights
have frequently come to my bench having only recently presenting problems, and not having had any
sort of attention in a generation or two of owners.
They would be dirty certainly, but the dirt had not
entered the bearings, and the loading had not been
great enough for metal-to-metal contact causing
spalling (a short-term weld between two metals).
Skilled clockmakers of the 18th and early 19th centuries clearly did not have a great deal of faith in the
lubricants available. If annual servicing was not an attractive part of their business, they built their clocks
so the pressure on the bearing was relatively low.
Often, clocks of this type came to me because the
owner had decided it was time to oil the clock, and
the new oil softened the protective crust around the
pivots and swept the accumulated dirt into the hole.
The last half of the 19th century saw the birth of the
science of tribology and the maturing of chemistry.
Mineral oils were refined to a high degree and tailored for a wide range of requirements, clock making
and watchmaking among them. Viscosity was controlled, and the rate at which constituents of the oil
evaporated was reduced until most lubricants would
perform properly, whether the environment was hot
or cold. This could last for five years at least, and often up to ten years.
Finally, synthetic oils became available to the trades
in the second half of the 20th century, having been
developed during the Second World War for highflying aircraft, military vehicles and the navy. Synthetic oils remain unchanged by heat and humidity
for a very long time. Unfortunately, if the bearing is
exposed to dust and grit (which happens in most domestic clocks), lubrication is still impaired, if not totally eliminated. However, synthetic oil supplies the
best wet lubrication yet. Dry lubrication is really a
consideration for the designers and makers of clocks.
I do not believe there are any domestic clocks that
may safely be left dry by a repairer, regardless of the
thickness of their plates and length of the pivots—
thank heaven for those synthetic oils! t

CHECK US OUT ON FACEBOOK !
American WatchmakersClockmakers Institute

800.927.7664

www.startimesupply.com
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from the

workshop
by Jack Kurdzionak, CW21

Thank
You…
During the recent Honor
Awards Dinner held on the
Saturday evening of AWCI’s
2011 Annual Convention, this
writer was both shocked
and surprised at being the
recipient of AWCI’s highest
honor, the AWCI Fellowship Award.
As part of the ceremony, past president, Dennis
Warner, briefly presented an overview of my association with AWCI. What Dennis failed to mention during his presentation is the long list of all the people
who helped me during my tenure of service to the
Institute.

unintentionally omitting someone, I will make this a
general thank you to the following people who have
helped me along every step of the way.

Thank You
Thanks to our AWCI management and staff. Without their loyal support,
we could not function.
Thanks to our officers and directors who have continually volunteered their
time, their talents, and their treasure to serve all of us.
Thanks to the innumerable committee members and industry associates who
have generously contributed countless hours of service to the Institute. Their
efforts are often unrecognized, but of immense value.
Finally, thanks to all of you, our members, for loyally supporting the
Institute.
I will mention the name of one special person whose support and encouragement entitles her to a major share of any honor I have received. Thank you,
Terry Kurdzionak, my wife, partner and friend since 1966.
			
Jack Kurdzionak

Whatever services I was able to render to the Institute was made possible only with an immense
amount of assistance from all of those folks. Rather
than citing a list of names with the ensuing risk of

AWCI would like to congratulate Jack
Kurdzionak who has received the
2011 Fellow award. We thank Jack
for his many years of dedicated
service to the Institute.

Michael Gainey presents the AWCI Fellow award to Jack
Kurdzionak.
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affiliate chapter
The 65th Annual
Convention of the
Watchmakers/Clockmakers Association of
Ohio
Included are photos from the 65th Annual Convention of the Watchmakers/Clockmakers Association
of Ohio held in Walnut Creek, Ohio July 22, 23, 24,
2011. The Convention was very informative and many
enjoyed both watchmaking and clockmaking educational courses.

news

Minnesota
Clockmakers Guild
In other Affiliate News, the Minnesota Clockmakers
Guild enjoyed a variety of events at their Affiliate
Chapter meeting in July. (See photos below).
Richard Zielike shared an Edina Clock – decal clock,
a silver soldered gear he repaired, and a Borg Instrument electric movement. Elroy Anderson showed
the new hand drive mechanism for the E. Howard
Tower Clock with tapered wooden cedar hands.
Paul Wedenhoefer showed a forged hammer head
for a chasing hammer, while Ron Widenhoefer demonstrated his latest flying central tourbillon clock
with a pin pallet type escapement.
Paul Wedenhoefer
conducted the demonstration and class
learning experience
on making a one-brick
forge.

Mark Baker, CC21, held a class on repairing music boxes in
cuckoo clocks.

Susan Wood showed a forged
hacksaw she made.

FUTURE MEETINGS:
• October 6, 2011 - Repairing the 3 plate New
		 Haven round chime movement with Paul
		 Engebretson and Richard Zielike.
• November 3, 2011 - Proper coordination of 		
		 chime and bell trains.
Tom Schomaker, CMW21, held a hands-on watch repair course
that covered estimating, oiling and cleanliness of repairs. He
also covered timing adjustments, proper hand installation and
alignment, water testing and the use of Horia tools.

SHARE YOUR PHOTOS AND INFO ON YOUR
MEETINGS WITH US!

To share information or events about your local Affiliate Chapter meetings,
please contact: Jennifer Bilodeau, Assistant Editor, jbilodeau@awci.com
866-367-2924, ext. 302.
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technical discussions
by Dale ladue, cmw21

Replace a
Missing Tooth
I received a vintage luxury watch where the movement
measured 5 lignes with a broken tooth on the center
wheel. Dovetailing is often the preferred procedure of
repair, but because of the small size, alternative methods may need to be considered, as in this example.
After much consideration on how I would accomplish replacing this tooth, I decided to drill a hole
into the perimeter and insert a brass taper pin to
replace the missing tooth. To begin the procedure, the wheel was clamped in a small brass clamp
with the missing tooth aligned 90° to the clamp
edge. Figure 1 shows a small machinist’s square
being used to guide the alignment and Figure 2

shows the perfect alignment of the missing tooth.
The clamp was then mounted in a four-jaw chuck
and aligned with a pointed center in the tailstock.
Figure 3 shows the missing tooth lined up horizontally. The precise alignment is shown in Figure 4. In order to provide a flat surface for a pivot drill to start properly in the wheel rim, a very
thin file was created. A piece of thin jewelers saw
blade was inverted and held in a handmade fingerheld frame, shown in Figure 5. The back side of the
blade was scuffed with a diamond file, creating,
in essence, a file as shown in Figure 6. The blade
was then carefully run over the broken tooth stub
flattening the root of the tooth shown in Figure 7.
A handmade carbide pivot drill was supported in
the tailstock and applied to the rim as the lathe was
turned. Figure 8 shows the drill point centered between two teeth as a spot was created. A hole was

Figure 1: A small machinist’s square was used to align the
missing tooth.

Figure 2: The missing tooth aligned 90° to the clamp.

Figure 3: The wheel was aligned vertically to the tailstock center.

Figure 4: The missing tooth is perfectly aligned.
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replace a missing tooth
by Dale ladue, cmw21

Figure 5: The jeweler’s saw blade section was clamped in a finger-held saw frame.

Figure 6: The back edge of the saw blade was scuffed with a
diamond file.

Figure 8: A pivot drill was used to create a spot centered on the
missing tooth.

Figure 7: A view of the filed flat area.

Horological Times September 2011

Figure 9: The lathe was slowly turned with the drill holder supported by the tailstock.
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replace a missing tooth
by Dale ladue, cmw21
drilled from the outside of the rim as depicted in
Figure 9. Figure 10 shows the finished hole as the
wheel was spun in the lathe. A hairspring collet taper
pin was inserted in the hole as shown in Figure 12. A
closer view shows the pin bottoming on the wheel
hub (Figure 11). The tip of the pin was cut off and the
pin gently pressed in place (Figure 12). As perfectly
as I tried to align the drill on the rim, it drifted slightly
off center as shown in Figure 13. This was easily corrected using a flat-faced punch in a staking tool by
gently tapping the pin back to the center (Figure 14).
A small chip of soft solder and flux were applied on
the protruding tip of the pin and the inside of the
rim. The wheel was held in double-nosed “fire” tweezers, shown in Figure 15, and cautiously waved over
an alcohol lamp flame. Heat was concentrated on
the extended section of the pin in order that the solder would be drawn into the joint, as shown in Fig-

Figure 10: A view of the finished hole as the lathe was
spinning.

Figure 13: The drill drifted slightly off
center as evidenced by the angle of the
pin.
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ure 16. The tip of the pin inside the rim was nipped
off. The extended end was also cut off just slightly
taller than the original tooth height, and the wheel
was replaced in the snub-nosed tweezers. The cut
ends of the pin were filed flush with the rim and
the proper tooth height, demonstrated in Figure 17.
A section of wristwatch mainspring was scuffed with
a diamond file as shown in Figures 18 and 19. This
creates a file thin enough to work within the space
between the teeth. Held in a small frame, the mainspring file can easily be maneuvered between the
teeth (Figure 20). The excess solder was removed,
and the tooth profile was shaped as shown in Figures
21 and 22. t
Dale LaDue is a second generation watchmaker-clockmaker who has been a contributing author to HT for
many years. A graduate of the Gem City School of Horology, he has been in business in the Rochester, NY
area for nearly 30 years. Dale’s work covers the gamut of “challenging situations,” which are often the topics
of his articles. Dale is also the current president of the New York State Watchmakers Association.

Figure 11: A view of the pin tip resting on the hub.

Figure 14: The pin is properly centered.

Figure 12: The pin tip was clipped
away and the pin was gently
pressed in place.

Figure 15: A very small chip of soft solder and flux.
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replace a missing tooth
by Dale ladue, cmw21

Figure 16: The solder is flowed through the joint.

Figure 17: The pin was filed to the proper height.

Figures 18 & 19: A mainspring was scuffed to create a thin file.

Figure 20: The mainspring file clamped
in the frame.

Horological Times September 2011

Figures 21 & 22: Two views of the newly-replaced tooth.
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technical discussions
by Bruce Forman

Inside
A Hairspring
Maker’s
Workshop
The history of the hairspring dates to the seventeenth
century when Robert Hooke (1635-1703) discovered
the engineering law of elasticity. “Hooks Law” as it
has became known, states that the stretching of a
solid body is proportional to the force applied. The
horologist will recognize that this is the governing
principle behind the hairspring used in many clocks
and watches.
Who first applied this engineering principle to horology has been a matter of some discussion. By 1675,
Huyghens of London, constructed a timekeeper utilizing this principle. In its development many materials have been used to manufacture hairsprings. They
range from pig bristles to springs made of glass and
solid gold. Steel became the most popular material
because it was relatively inexpensive and could be
easily formed. This standard was in use for more than
two hundred years until more exotic alloys were introduced that had several advantages.
The Palladium alloy hairspring was invented in 1877
by Charles Paillard. These springs did not rust and remained unaffected by magnetism. Further developments produced alloys that had neutral temperature
coefficients of expansion. This breakthrough meant
that the complex balance wheel designs necessary

Figure 1: A wire drawing die is used to make hairspring wire.
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to compensate for temperature changes could be
eliminated. Steel hairsprings soon became obsolete
and their manufacture on a large commercial scale
ceased many years ago.
Originally, three different trades were involved in the
making and fitting of a hairspring. These trades include: the Wire Drawer, the Hairspring Maker, and
the Springer. Because each member of the production chain considered his techniques a trade secret,
hairspring making has obtained a certain mysticism.
I reinvented the process when I found myself unable
to obtain steel hairsprings for the many clocks I repair.
The process of making a hairspring begins by drawing carbon steel wire through a series of dies to reduce it to the approximate size (Figure 1). It is then
flattened from a round profile to a rectangular crosssection using a rolling mill. This flattening process is
followed by a second wire drawing using a diamond
die to produce an extremely accurate wire dimension. It is important that the wire be annealed after

Figure 2: The hairspring mold and cover.

Figure 3: Wires placed in the mold and attached to a center
winding arbor.

             Horological Times September 2011
                  

inside a hairspring maker’s workshop
by Bruce Forman
each step in order to make it malleable and to prevent stress cracking. A typical wire cross-section for
a clock hairspring is about 0.003 x 0.024 inches.
A mold is then machined from brass based on the
overall diameter of the needed spring and the number of wires to be wound (Figure 2). The spacing of
the hairspring coils is ultimately governed by the
number of wires used and the thickness of each wire.
For watch hairsprings, three or four wires are normally used, but for a clock hairspring the number can
be seven or more.

Figure 6: The hairsprings after winding.

erly wound, the cover is replaced and the mold is
placed into an iron pot filled with charcoal. The pot
is next placed into a high temperature furnace for
hardening (approximately 1500°F, 800°C) as in Figure 7. After hardening and tempering, the springs are
carefully removed from the mold (Figure 8). Because
of the high temperatures required for hardening, the
molds have a limited life and must be remade frequently.
Figure 4: Winding the hairspring wire into the mold.

After the mold is made,
the wires are placed into
the mold and attached
to a center winding arbor (Figure 3). A cover
is then attached to the
mold and the arbor is
rotated. This winds the
hairspring wire into the
mold, much like one
winds a mainspring (Figure 4).

Figure 7: A high temperature furnace is used to heat the steel
springs.

If only a small number of
molds are to be wound,
Figure 5: A winding stool.
then the arbor is turned
by hand, similar to the
operation of simple watch mainspring winders. However, if production is required, the arbor is mounted
into a winding stool that uses a hand crank to quicken the process (Figure 5).
After winding is complete, the arbor and cover are
removed to inspect the springs (Figure 6). If prop-
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Figure 8: The hardened and tempered hairsprings.
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inside a hairspring maker’s workshop
by Bruce Forman
This spring is then colleted and given its final shape
(Figure 11). It is then placed into a torque gauge for
testing. The best known hairspring gauge was invented by a Mr. Logan and is known as the “Logan
Hairspring Gauge.” The hairspring collet is mounted
onto a center post, and the stud end is held by a
traveling arm. When rotated, it winds the hairspring
and this torque is measured against a master spring
in the base. The differential torque is displayed on
the gauge dial by the defection of a needle (Figure
12). I made this gauge when I was unable to find one
for sale.
Figure 9: The hairsprings after separation.

Figure 10: A hairspring blueing tool.

The hairsprings are carefully separated and placed
on a flat plate for inspection (Figure 9). They are
then cleaned and carefully blued. The blueing is done
by using a hairspring blueing tool as shown in Figure 10. This tool holds the spring between a brass
plate and clamping arm. A flame is then used to heat
the bottom of the tool. This is used until the spring
turns blue (approximately 590°F). The spring is then
quenched in oil.

Figure 12: Logan-style hairspring gauge.

Once the hairsring has been tested for the correct
torque it is packaged for delivery. The clockmaker
who buys the spring will form the terminal coil and
regulate the clock for time. Some springs are sold
uncolleted, but these require a higher degree of skill
to install (Figure 13).

Figure 13: Uncolleted hairsprings of different sizes for clocks.

Figure 11: Colleting a hairspring using special tweezers.
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Although the process of making a hairspring appears
to be rather simple, a high degree of skill and specialized equipment is needed to produce repeatable
results. Hairspring construction takes hours of practice, and like hairspring vibrating, it is something not
easily learned in a short period of time. t
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certification

AWCI Academy of Watchmaking Class Schedule

Sign up now for one of our new classes on the Modular Chronograph or Polish and Waterproof
Testing in October! AWCI offers 5-day and 3-day classes for the continuing education of watchmaking professionals:
2011
Oct. 10 –14, 2011		
Oct. 17 – 21, 2011		

NEW Class! Modular Chronograph (Featuring the Vertical Clutch System)
NEW Class! Polishing & Waterproof Testing

2012
Jan. 9 – 13, 2012 		
Jan. 30 - Feb. 3, 2012
Feb. 13 - 17, 2012

Basic Quartz Watch Repair
(5 CEU’s)
Modern Automatic Watches
(5 CEU’S)
Modern Mechanical Chronographs – 7750/7751

(5 CEU’s)

5-day block: $875.00 * 3-day block: $525.00 * All classes held in Harrison, OH

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. Should a
class be cancelled due to lack of participation, the class fee will be returned the same way you paid (i.e., credit on your credit card or check). Or if the
class is offered again later during the year, you have the option to transfer to that class. You will also have the choice of transferring the fee to another
class of your choice if space is available. Information is also available online at www.awci.com. AWCI Watch Repair Course schedule is subject to
change. Seats may become available for the classes; please contact AWCI to be added to waiting list.

AWCI 21st Century
Certification Exam Schedule

Congratulations to the following
professionals who passed their
CW21 and CMW21 exams:

CW21
Allain, James		
Aguilar, Adriano		
Balistreri, William
October 3 – 6, 2011 - AWCI Training Facility, Harrison, OH
November 7 – 10, 2011 - AWCI Training Facility, Harrison, OH Bowser, Camerson
Burnett, John		
December 12 – 15, 2011 - St. Paul College, St. Paul, MN
Dauner, Scott		
Dowden, Amy		
Eagle, Steven		
Ferry, Jordan		
Healy, Ryan		
“This is my first class and I was very happy with the overall
Kroman, Joshua
program. It exceeded my expectations. Tom is an excellent
Neilson, Lars		
instructor.”
Noble, Stephen		
- Student in the Modern Mechanical Chronograph, Servicing &
Adjusting class, June 2011.
Tarnai, Gregory		
		
Watch for a Special Education Announcement
CMW21		
Huffaker, Mike		
Coming Next Month!
Please visit AWCI’s website for complete information on the
21st Century Certified Watchmakers Exam.

New Iberia
Lake Worth
Lancaster
Lititz		
Pine Bluff
Fargo		
Kansas City
Lititz		
Lititz		
State College
Lancaster
Milwaukee
Lititz		
Lititz		

LA
FL
PA
PA
AR
ND
MO
PA
PA
PA
PA
WI
PA
PA

Zephyrhills

FL

TO REGISTER FOR CLASSES OR EXAMS, please call toll-free
1-866-FOR-AWCI (367-2924), ext. 303 or e-mail: dott@awci.com.
Horological Times September 2011

                  33

industry
Sy Kessler Sales, Inc.
Partners with Susan G.
Komen Race for the Cure® to
Help Beat Breast Cancer

Sy Kessler Sales, Inc. with its GemOro Superior Instruments product line, is announcing their partnering with Susan G. Komen Race for the Cure®. Kessler is inviting its clientele to support this heartfelt
Breast Cancer Awareness Campaign, scheduled
to be released to the public in October. According
to Executive VP, Daniel Kessler, “The work done in
Breast Cancer Education is paying off, and we plan
to deliver this message via the industry with our
limited-edition Pink Sparkle Spa personal ultrasonic
jewelry cleaner. Together with our multi-unit chain
store customers, distributors and their retail jewelers, $4.00 per unit sold of the proceeds will go to
fund the Susan G. Komen Race for the Cure.”
Retail jewelers across the country have the opportunity to join the effort to promote Breast Cancer
Awareness with point of sale materials provided by
Kessler and Susan G. Komen. Kessler says, “Many of
us have lost friends or family members to this disease, and 10 million women around the world could
die from breast cancer over the next 25 years. The
thousands of dollars generated by this campaign will
help to save lives, and it feels good to help.”
According to Susan G. Komen foundation, the 5-year
survival rate for all victims of breast cancer is 89%;
however, the survival rate jumps to 98% when the
cancer is detected early, before it spreads. To learn
what you could do to support this program, contact your local GemOro Dealer, or Rob Weiss, at Sy
Kessler Sales, Inc.: 800-527-0719 x129 or rweiss@
sykessler.com.
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news

Rado’s D-Star Basel
Special 2011
Rado, the pioneering Swiss watchmaker, is paying tribute to its heritage, the first scratch resistant
watch in the world—the DiaStar. In line with its quest
for constant innovation, the company reveals the
Rado D-Star Basel Special 2011, a sporty, chic and
modern timepiece that the company states will deliver accuracy on every level.
Combining high-tech ceramics with rubber, Rado
has chosen two materials to reflect sport and design.
Using a high-tech material for a sharp, faceted ellipse case and for the clasp, Rado proves once again
its undisputed knowledge of material and leadership in the high-tech industry. The black matt rubber bracelet is entirely integrated to the structured
case which shows the high quality finishing typical of
Rado watches.

WW.TC Enamel
Collection Dedicated to
John Harrison
As part of its ww.tc collection, which indicates time
around the world, Girard-Perregaux introduces a limited-edition series dedicated to John Harrison, one
of the greatest British watchmakers.
The story of John Harrison began in 1707. The English admiral, Sir Cloudesley Shovell, made a fatal error when estimating the longitude of his squadron of
warships. As a result, the squadron ran aground on
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the Scilly Isles off the southwest coast of England
and was wrecked, causing the deaths of some 2,000
men including the admiral himself.
This disaster represented a major political and economic issue at the time. It led the government to rally the scientific community around a single common
project: Calculating longitude at sea. In 1714, the British Parliament passed the Longitude Act, offering a
reward of 20,000 pounds (the equivalent of several
million dollars today!) to anyone who could find a
method of calculating a ship’s longitude to within
half a degree (approximately 30 km).
Leading scientific minds of the era studied the subject closely, as did the watchmaker John Harrison,
whose approach promised the great advantage of
simplicity. His idea was to use a clock to measure
the time difference between the starting point and a
ship’s current position. Because the Earth completes
one full revolution in approximately 24 hours, each
hour thus represents 15 degrees of rotation, or 15 degrees’ difference in longitude. By measuring the difference between the exact local time at the ship’s
position (determined using a sextant), and the exact
reference time (at the point of departure, indicated
by the clock), the longitude of the ship can be calculated. The challenge was therefore to create a clock
that would maintain its accuracy even when pitching
and rolling on the world’s roughest seas.

news

in the Longitude Act. The bitter rivalries surrounding
the prize and the ambiguous conditions imposed to
obtain it meant the total amount was never awarded
in full.
With its long history of continuous research into precision, Girard-Perregaux pays tribute to this remarkable 18th-century watchmaker by adding an exclusive creation to its ww.tc collection, which stands for
worldwide time control.
The dial of this exceptional timepiece depicts the
journey undertaken by John Harrison’s son William
from Portsmouth, England, to Port Royal, Jamaica,
against a map of the Atlantic Ocean. The trip lasted
from November 1761 to March 1762 and was intended
to test the reliability of the H-4 timepiece, which was
much smaller than the first prototypes developed to
calculate longitude. The H-1, for example, weighed
32.5 kg.
The dial of the ww.tc John Harrison offers a superb
example of delicate champlevé enamel, produced
in the enameling workshop of the Girard-Perregaux
Manufacture. The contours of the map are engraved
on an unprocessed plate of white gold, while the
compass rose, showing the eight directions of the
wind and measuring no more than 3 mm, is handsculpted by a craftsman-engraver. The liquid green
and blue enamel is laid into the cavities using a brush.
Next comes the firing to create the magic of vitrification. After cooling, the excess enamel is removed by
vigorous sanding using a hard stone and water. The
dial is then manually polished with a diamond file,
before a last firing called “Dorure” or gilding adds
shine and reveals the enamel’s full splendour. William Harrison’s journey is delicately indicated by a
trace of silvered powder stretching from Europe to
America.
Echoing the dial, Portsmouth and Port Royal are
highlighted in royal blue on the cities ring, which is
activated by the white-gold crown and delicately engraved with the GP logo at 9 o’clock. Universal time,
as distinct from local time, can be instantly read off
from the blue/white hours ring using the rhodiumplated leaf-shaped minutes hand.

Making this timepiece became John Harrison’s eternal quest. This self-taught watchmaker, devoted his
entire life to developing reliable and accurate timepieces. In 1773, after many successes and failures, the
spectacular performance of his H-4 watch was recognized and earned him part of the reward promised

Horological Times September 2011

The transparent case-back reveals the Girard-Perregaux 033G0 automatic calibre, which is widely
recognized for the excellence and reliability of its
construction. It is fitted with an ingenious coupling
mechanism that activates the bi-colored ring in-
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dicating the time in 24
time zones. As an ultimate tribute to this fabulous journey in watchmaking history, the pink
gold oscillating weight is
engraved with a parchment bearing the dates
on which the H-4 started
and finished its Atlantic
crossing.
The WW.TC John Harrison watch retails for
$53,995.00
Technical Data
Series of 50 individually-numbered timepieces
Diameter: 41 mm; Height: 11 mm
Crystal: antireflective sapphire
Case: White gold; Case-back: sapphire crystal,
secured with six screws
Water resistance: 50 meters
Girard-Perregaux GP033G0 movement
Mechanical with automatic winding
Calibre: 11 ½’’ ; Jewels: 26
Frequency: 28,800 vibrations/hour (4 Hz)
Power reserve: minimum 46 hours
Functions: hours, minutes, display of world times with
day/night indicator

Tutima Hommage Minute
Repeater
Tutima has brought a new watch complication to
market which they state is a true premiere for Germany. After three years of preparation, Tutima celebrates the re-inauguration of their manufacturing
location in Glashütte, Germany with a special release:
The limited edition
Tutima Hommage
minute repeater.
A minute repeater
tells the time by
means of acoustic
signals
produced
by two gongs, one
of which is tuned to

36

news

a lower tone (concert pitch C), and the other to a
higher tone (concert pitch A). A slide on the case activates a repeating mechanism which reads the information on the dial and begins a harmonious striking
mechanism, without draining power or affecting the
accuracy of the movement. The hours are indicated
by the lower tone, the quarter-hours by a combination of the two tones (ding-dong) and finally the
minutes are counted by the chiming of the higher
tones. The combination of the 550 individual parts
which come together to operate in perfect accord,
maintain a striking rhythm and achieve the ideal tone
every time.
Throughout the 165-year history of watchmaking
in Glashütte, many pocket watches have been produced with quarter-hour or minute repeaters. Never
before has the repeater mechanism been designed
and developed in this watchmaking mecca of Germany. The movement and case are the result of development work headed by Rolf Lang, former chief
restorer at the Royal Cabinet of Mathematical and
Physical Instruments in Dresden and a leading authority on watchmaking. Lang has an unparalleled
knowledge of the outstanding quality of classic precision watches from Glashütte and a supreme command of the details of traditional design. According
to the company, elements such as the raised hand
engraving, the beveling of levers, springs, screws
and pins, along with the hand tin polish, exemplifies
a tradition not seen since the 19th century.
Technical Data
Movement: Mechanical with hand winding
Diameter: 32 mm; Height 7.2 mm
Jewels: 42, three are set in screw-mounted gold chatons
Escapement: Screw balance with 14 gold-weighted
screws and 4 regulating screws in slotted, threaded holes;
free sprung Breguet hairspring, pallet lever with domed
pallets
Balance frequency: 21,600 vph (3 Hertz);
Power reserve: 72 hours
Functions: Hours, minutes, subsidiary seconds, hour,
quarter hour and minute repeater on two gongs spaced
by a third and secured to the watch case for optimal
sound quality
Case: Rose gold or platinum; Dial: Solid gold or
silver plated
Price: Ranges from approximately $242,000 to $258,000
depending upon options selected and rate of exchange
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Matt Hritz, CW21

Sign Up Now for a Special
Classic Chronograph Class
in Florida!
The Florida Watch & Clockmakers Association
(FWCA) convention is October 28, 29, & 30. It’s a
great time to head to Florida and get credit for a
class!
We will feature a classic chronograph class using the
Lemania 1863 (Omega 861) taught by AWCI Instructor,
Tom Schomaker, CMW21. This is a special class and not
for the beginner. Only 8 students can attend. The cost
is $575.00. (Note: there is a possibility of expanding
the class size if people have their own movement.)
Tom will lead a “Round Table Discussion” pertaining
to CW21 Standards and Practices. Everything from
terminology, shop standards, and the latest tools and
equipment will be openly discussed. For questions or
to sign up, contact Matt Hritz at 941-993-0514. The
class will fill up fast!

Many of you have heard a version of this old story. A factory was having problems with one of its
large machines and none of the technicians could
figure it out. After countless hours and attempts
they called in one of their retired repairmen. After studying the situation for a couple minutes, he
pulled a big mallet from his tool box, whacked a
side panel, and it immediately started running. He

handed the stunned supervisor a bill for $1000.00
who demanded to know why it was so much for two
minutes’ work. The repairman responded, “$1.00
to hit it and $999.00 for knowing where to hit it.”
I was reminded of the story during the last
FWCA training class, and in a get-together afterward, I asked Tom about a problem I’d been
having with an ETA 7750 movement. Several
other watchmakers had mentioned similar problems, but no solution. As Tom started to answer,
I didn’t think he heard my question correctly.
For the first minute and a half he was talking about
something that sounded totally unrelated to the
problem. Then, in the next thirty seconds, he put it all
together and solved my problem. In minutes he quite
possibly saved me about $1000.00 worth of time!
I love a challenge as much as the next watchmaker, but
I also like to go home on time and see my family. You
can bet I was very glad to get this unexpected information. Remember, even if you can only make it for an
evening in the hospitality room, come to the convention and you will walk away with more than expected.
FWCA Chairman of Education
Matt Hritz, CW21
P.S. That problem with the 7750? Come to the convention and get the answer. See you there!

BULLETIN BOARD SEPTEMBER 2011
Need Parts List for Bulova Accutron 2186
Member Charles Burnett is searching for a parts list
for 2186 with part numbers and any technical bulletins relating to removal and replacement of dial 		
disks. Observation (without further disassembly)
indicates the dial side differs little from other
models with the exception of a bridge that supports
the long dial side center wheel.

Looking for Longines Part
Member Robin Gutierrez needs a pinion
cannon 2.20 height for a Longines caliber
709 watch.

Looking for Witschi Q Test 4100
A member needs the Witschi Q Test 4100
operating/instruction manual. (Witschi does not 		
have any English copies.) Please email John Taylor
at: Jtandme@gmail.com

Need Pallet Fork: International-IWC
A member is looking for a pallet fork part for
an International-IWC wristwatch. The calibre
# is 83; the ligne is 12.

Needs Motion Works for SOHM
Member needs motion works for a SOHM 		
(keyless) self-winding clock.

Please contact the Horological Times assistant editor if you can assist with any of these parts:
jbilodeau@awci.com 866-367-2924, ext. 302.
DID YOU KNOW? You can get immediate feedback for the parts and info you need on the AWCI Technical Discussion & Parts
Forum? Just go to www.awci.com and sign up to participate.

Horological Times September 2011

                  37

education
BY GARY FOX

Henry Playtner
and the
Canadian
Horological
Institute
It was January, 1922. The
Horological Institute of
America, one of the two
associations that founded what was to become
the American Watchmakers-Clockmakers Institute, was holding its
first annual meeting and
banquet. Guest speaker,
Henry Richard Playtner
(Figure 1), rose to the
dais and spoke with passion.
Figure 1: Henry Playtner at
the first HIA Annual

He addressed the biggest concern of the
trade in that day—the difficulty finding and training
capable watchmakers. Much like today, in the 1920s
there were very few qualified watchmakers to meet
the ever-increasing demand for competent repairers. Playtner spoke about the problems inherent in
operating a school for watchmakers, the need for a
highly structured course curriculum, and the financial issues faced by potential students.
Who was this fellow, and what qualified him to speak
at this assembly of master craftsmen? To answer
that question, we have to go back in time to the midnineteenth century, to the small town of Preston, Ontario.
Henry Playtner was born in 1864 in Preston, the third
child of German-born weaver August Ploethner
(pronounced Playtner1) and Martha Heise. The two
established themselves in that small town, which
was the center of a large population of German im-
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migrants. In 1880 at the young age of 15, Henry was
apprenticed to Edward Charles Fox, a watchmaker
of German descent who had his shop in Kincardine,
Ontario. Fox was a meticulous craftsman and the
young Henry learned to appreciate this trait over his
5 year apprenticeship.
He was fascinated by his new skill and voraciously
read the few available texts and trade journals of
the day. It was vital to him that he learn as much
as he could, so in 1886, he moved to Toronto where
he worked for a number of different watchmakers,
moving along whenever
he felt that he was not
learning enough. It was
during this time that
Playtner met Edward
Beeton (Figure 2), the
head of the watch department of Kent Brothers Jewelers on Yonge
Street, Toronto. It was
a meeting that was to
change his life dramatically, and it all started
with a letter to the editor of The Trader, a journal for the watch and Figure 2: Edward Beeton
jewelry trade in Canada.
Editor, The Trader Magazine
January 1890
What shall we do with the Botch?
The immediate cause of my writing this article is the
sight of a watch that I had left me a few days ago for repairs It is an English lever, and bears evidence of a terrible struggle with some fiend styling himself a watch
maker. The watch had evidently lost its chain hooks,
and the repairer (?) either had no hooks, could not
make them, or if having them, could not put them on
the chain. The way he got out of the difficulty will seem
incredulous to many, but the writer never wrote a truer
word. He actually soft soldered the chain to the fusee
and barrel, cutting a long ugly gash in the barrel to sink
the chain. Of course the main-spring is ruined, besides
the other mischief done.
Alex. Moffatt
Port Elgin, Ontario
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Alexander Moffatt was furious. With 23 years in the
watch repair trade, he was regularly being asked by
customers to fix watches that had been botched by
some local charlatan. Moffatt was so tired seeing fine
timepieces virtually destroyed by an incompetent
repairer that he wrote to The Trader to express his
disgust. He felt it was time to address the issue of the
“botch” (the name he used for these incompetents).
Moffatt’s letter struck a nerve. Ensuing issues of The
Trader carried many letters from equally upset professional watchmakers echoing his anger and concern. Where were the good watchmakers? Why were
“botches” able to get into the business and, worse
yet, thrive? How do you fix the problem? Should the
government license watchmakers? Should watchmakers establish an association where membership
required tests and certification? Should apprenticeships be regulated? Should a school for watchmakers be established? Or, as suggested by Moffatt in
another letter, should the trade “…. appoint a committee of five hundred, provide each one with a good
stout hickory stick, and let them loose on the botches?”
The problem then was that the production of watches had increased dramatically since the mid-19th
century, but the number of repairers needed to look
after all these timepieces had simply not kept pace.
While Switzerland and Germany could boast of fine
schools for training watchmakers, their students were
primarily destined for the factories. In the Americas,
training of watchmakers was largely accomplished
through the British model of apprenticeships. But
this was not an ideal answer. Besides the time it took
to train an apprentice (up to five years), the results
were often not very good. Charles Fritts2 , a prolific
author of technical books and articles for the watch
trade in the United States, had no illusions about apprenticeships. “The truth is that a very large share of
our watchmakers are but imperfectly educated either in theory or in practice. The foreign system of
long apprenticeships is not in vogue here, and even
if it were, the most of our employers are not really
competent to instruct apprentices.”
And so it was that the editor of The Trader presented
the challenge. Stop complaining and do something.
And that is precisely what happened.
Edward Beeton, under some pressure from his peers,
accepted the challenge and announced that he
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would open a school for watchmakers. He knew that
he would need help, so he formed a partnership with
the young Playtner, who had impressed him with his
knowledge, skill and attention to detail.
Although Beeton announced the opening of the Canadian Horological Institute (CHI) in The Trader in
June 1890, it is clear that he and Playtner had been
setting up the school for some time before then. At
the time of the announcement, they had already established their classroom at 133 King Street East in
Toronto, and had their first two students in place.
This was an odd enterprise for Canada. The country had no watch manufacturing industry and there
would be no support from manufacturers or the
government, but, Beeton and Playtner were not
deterred. They shared the view that watchmakers
needed to be trained in both the theory and practice
of watch repair. They wanted their students to be
able to make and replace any piece of a watch even
if the original part was missing. In fact, Beeton’s view
was that the best proof of this level of competence
was for the student to make a watch from scratch!
The school started with just two students, John Kincaid and Adam Zilliax. Both were experienced watchmakers who attended the school to hone their skills.
Within six months, both had made watches from
scratch, based on a design by Playtner. The watches
were 18-sized, open-faced, stem wound with a lever
escapement. Kincaid’s watch was described as having 15 jewels.
Playtner was proud of his students. He praised Kincaid’s watch, saying that it was so well constructed
that when assembled,
it started to go without
alteration, going in all
positions without a hairspring. Kincaid’s watch
(Figure 3) is in a collection in the United States
and the Zilliax watch is
still with the family.
For reasons not known,
Beeton turned the enterprise over to Playt- Figure 3: John Kincaid’s watch
from an engraving in The Trader
ner after less than six
months of operation. It must have been a daunting challenge to the young Playtner. Only 26 at the
time, he was faced with the prospect of teaching the
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trade to watchmakers with more experience at the
bench. But, Playtner was no slouch. While only 26,
he already had nine years experience and he was to
prove to be a brilliant watchmaker.
But back to 1890. In this first year, Playtner’s program
at the school was ill-defined. Students could attend
for as little as one month or as long as two years. He
knew that he had to develop a structured program in
order to cope with larger classes (Figure 4). Playtner
is seated to the right of the table. By 1891, he had the
course curriculum better defined. There were essentially three course streams.
“Students” were defined by Playtner as those who
came to the school with no experience. “Improvers”
were experienced watchmakers who attended to
hone their skills. “Students” could opt to follow one
of two streams, but would be admitted for no less
than two years. Improvers would have to stay for a

forks, rollers, escape wheels, pallets and cylinders;
the number of vibrations and lengths of pendulums,
as well as the lengths of balance and main springs.
Playtner’s point of view was that a student who was
proficient in these studies could take a watch, from
which all parts except the plates had been lost, and
rebuild a functioning timepiece (not that this would
be a cost effective thing to do!)
Playtner would work out problems with the students
on the blackboard and would assign questions for
the students to do at home (Figure 5). During the
lectures, Playtner would use drawings, diagrams on
the blackboard, and “models and other apparatus”
to put across his points. He also set aside at least one
hour a week for the students to raise practical issues
they had encountered when doing their bench work.
Not one to let a student rest on his laurels, Playtner
insisted that each student bring at least one question
for his Saturday morning lecture.

Figure 4: The 1892 Class Photo. Playtner is seated to the right
of the table.

Figure 5: Playtner giving a lecture.

minimum of six months but could opt to stay longer.
The Student streams were highly structured, and
similar in most respects. The program operated eleven months per year, five and a half days a week. Time
was divided between lectures (4 hours per week);
technical drawing (4.5 hours per week) and bench
work (36 hours per week3). While Improvers were
apparently not required to attend lectures, Playtner
organized the school so that the lectures could be
heard throughout the classroom, which included the
benches.

The Technical Drawing program was designed to
complement the lectures. Playtner developed specifications for each drawing—specifications which required the student to undertake a number of computations in order to be able to complete the drawing.
The students were taught the application and use of
trigonometry to determine the various angles needed to complete their drafts. There were 50 drawings
in the program. In the first year he assigned drafts of
gears and gear cutters, fork and roller actions, and
pallet actions limited to the lever escapement. The
second year expanded into the more complex cylinder, chronometer, and duplex escapements. It also
encompassed clock escapements, stop works and
other components and actions.

Through his lectures, Playtner taught the students
to calculate numbers of teeth, pitch and real diameters for lost wheels and pinions; the dimensions of
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The Canadian Horological Institute remained in business for 23 years, finally closing in 1913. In that time,
approximately 500 students—almost half from the
United States—passed through its doors. Of these,
there were 21 A1 level graduates, each making a
watch from scratch (Figure 6). These were not simple watches. Ten were chronometers, incorporating
a detent escapement and two were Tourbillons and
one was a Karussel as shown in Figure 7.

Figure 7: Karussel Chronometer made by student Lorne
Totton.

Figure 6: A1 Masterpiece made by W. D. Smith - Serial number
20, photo courtesy J. Goldberg.

Bench work was a progression. In the first year, the
students made a limited set of tools; learned filing,
turning, hardening, tempering, grinding, finishing
and polishing; made parts of watches, learned how
to make conical and square shoulder pivots, and balance staffs; set jewels; and finally moved on to the
repair of client watches and clocks.
It was in the second year that the Students split into
two groups. The “A1” students, as they were called
by Playtner, were “artist mechanics by nature and
endowed for the highest positions.” These students
would finish their course by making their own masterpiece watch from the raw metal based on their
own design. While their watch was being adjusted,
these students could take on especially difficult repairs, or could opt to make some highly specialized
tools which were not available commercially, but
were available in the school. Playtner’s “A” students
had “average ability and capacity” and were not considered by him to be able to do the work of an A1 student. These students would also make a watch, but
it would be based on a Swiss, German or American
rough punching. They would be required to jewel the
movement and make the escapement. To graduate,
the A1 and A students had to complete their watch
and pass an exam which was administered by an independent group of watchmakers.
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It was amazing to think that Playtner considered his
A level students to be of “average” ability and capacity when they could construct a complete watch
escapement! There were 28 A graduates. While their
watches were made from rough punchings, the students were encouraged to add complications. At
least three repeaters were produced, two with glass
dials etched by the students. One of the A level graduates was Eleanor Taylor, the only woman to attend
the Institute. Eleanor made an “0” size movement
with a lever escapement.
The A1 and A level students were the stars of the
Institute, but the Improvers paid the bills. They came
in great numbers to hone their skills at the bench.
Many came for six months and stayed for a year or
more, despite the loss of income and disruption to
their businesses. Some, such as Francis Bentley, who
apprenticed in England, stayed to graduate as an A
level student after making a watch. His masterpiece
was recently placed on display in the museum of the
British Horological Institute.
Playtner became well known in the trade and had
an excellent reputation. He gave a series of lectures about the Lever Escapement to the Canadian
Watchmaker and Retail Jeweler Association in 1894
which was serialised in the American Jeweler magazine and published in book form by George Hazlitt
in 1895. The American Jeweler said of the work: To
those in search of information on the vital principles
underlying the construction of the lever escapement,
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we strongly recommend the study of the series of
articles by Mr. H. R. Playtner. Mr. Playtner has made
the study of the lever escapement a speciality…some
of the most skilful watchmakers today have paid him
the very high compliment of pronouncing his work
the best essay on the subject that has ever been
written. The book itself received glowing reviews
in the British Horological Journal and the Deutsche
Uhrmacher Zeitung. The book was re-printed in 1910
and the 1920s and is still in print today.4
Not one to miss an opportunity to showcase the
talents of his students, Playtner entered their work
in numerous competitions. Between 1895 and 1896,
four of his students won prizes with essays entered
in a competition run by the American Jeweler magazine. Then, in 1897, his students swept the top three
prizes in a competition run by Edward Rivett, the
man behind the Rivett lathe and President of the Faneuil Watch Tool Company in Boston. The competition was to find the best examples of workmanship
from students attending a school for watchmakers.
Playtner’s students Fred Spriggs won First Prize for
his 16 size pocket chronometer masterpiece; W. L.
Smith won Second Prize for his masterpiece—a 16
size tourbillon chronometer; and, Lorne Totton won
Third Prize with sample jewel settings and a balance
staff.
Playtner closed his school abruptly in 1913 and settled
into relative obscurity in Preston, Ontario, doing repairs for local jewellers. But by 1921, he was lured out
of this semi-retirement by the Elgin Watch Company
to become the President and Director of the planned
Elgin Watchmakers College (Figure 8). Playtner implemented his CHI program at the school, expanding
the course to three years for students entering with
no experience. It was while there that Playtner was
invited to speak at the inaugural annual meeting of
the Horological Institute of America.
Unfortunately, Playtner’s stay at the Elgin school
was to be short lived. Having been used to running
a school on his own with no interference, he was
not happy reporting to others on the conduct of the
school business. Further, it must have been galling
to have DeForest Hulburd, son of Charles Hulburd,
President of Elgin Watch Company, as his Vice President, watching over his shoulder. In 1923, Playtner
resigned, and returned to Canada, being replaced
by William Samelius. Given Playtner’s stature, he left
with the title President Emeritus and his original title
“President” was never again used at the school.
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Figure 8: Elgin Watchmaker’s College, Elgin, Illinois

Playtner died in September 1943 at the age of 79.
The late Henry Fried, author of The Watch Repairer’s Manual, Certified Master Watchmaker, past
Technical Director of the American Watchmaker’s
Institute, and Fellow of the National Association of
Watch Collectors, the British Horological Institute
and the American Watchmakers Institute said of
him, “Mr. Playtner certainly was a horological giant
and his students produced timepieces and graduation timepieces to hold no shame with the best at
Glashutte.”
With his passing in 1943, Canada lost one of the few
great horologists with which it has been blessed in
the twentieth century. Yet, if you were to ask a Canadian historian, or even a collector of Canadian and
Canadiana timepieces, few will have heard of him.
Many collectors in Canada and the United States today proudly show private label watches from shops
around North America with no knowledge that the
watchmaker, whose name appears on the dial, may
well have been trained by Henry Richard Playtner. It
is past time to give the man his due.
Gary Fox has been researching Henry Playtner
and the Canadian Horological Institute for several
years. He has written a biography on Playtner which
should be available by the Fall of 2011. More information may be found at www.cdnwatchmaker.com.
© Gary Fox, 2011.
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Footnotes
1

Henry Playtner anglicised the spelling of his name in 1889, 		
probably for business reasons.

2

Fritts wrote under the pseudonym “Excelsior”.

3

In the second year, the time devoted to lectures was reduced
to 2 hours per week and the bench time increased by an
equivalent amount.

4

The first edition of the book incorrectly referred to Playtner as
“R. H. Playtner” with his initials in reverse order. Most current
copies are based on the first edition and so the error has
carried on!

If you submit a technical article that is
published with us, you will recieve an
appreciation fee. If you are a watchmaker
or clockmaker and have never written for us
before, we welcome you to give it a try! We
cherish our current writers and welcome
even more new articles!

Insights: The Industry Advisory Board
Kessler / GemOro / Renata
Henry Kessler began going
to watchmaker conventions
with his father when he was
10 years old. Today, he is
Treasurer of AWCI, and is a
former Chairman of AWCI’s
IAB--and he’s still going to
watchmaker conventions!
Henry started selling batteries in 1980, soon after Sy,
his father, passed away. He
met Renata’s founder in 1983
on his honeymoon, and has
been selling Renata watch
batteries ever since--hundreds of millions of them!
With his brother, Daniel, and their staff of 30, they also
market a variety of products under the brand GemOro.
The AWCI IAB is a group of dedicated individuals from
the watch and clock industry who have the goal of
helping the organization and its members thrive and
prosper. Not only do they help fund AWCI’s (slow but
sure) progress, but they give their time, and share their
passion for horology. www.sykessler.com
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In Remembrance of
Howard Fass
Howard Fass, who passed away at the age of
85 this last June 2011, was the president of The
Horological Society of New York, where he
served for over 15 years until his retirement just
a few years ago. While Howard served as the
Chapter President (and even as a member), he
brought to the meetings his passion for his craft,
his respect and admiration for his fellow craftsmen, his love of life and the people around him,
and his infectious sense of humor.
AWCI was fortunate to have Howard as a member as he contributed to our organization in
numerous ways. He and Ben Matz were vital in
supporting our Affiliate
Chapters. Howard was
also a contributor to
the AWCI-ELM Charitable Trust.*
To Howard, watchmaking was more than
just a job. Throughout
his lifetime, he never
referred to what he did
as his “job”; it was always his “craft”. He read
every book and journal he could get his hands
on (finding many which were out of print). He
even studied at night under the tutelage of a
French watchmaker, who taught Howard the
art of making bezels and watch parts. He did all
of this after working ten hours a day, six days a
week. Even then, he always had time to assist a
colleague with a problem, and he always made
time to help us further the goals of AWCI.
*The ELM Charitable Trust continues its efforts
to further horological education by providing
scholarships for students, by lending horological library books to members, and by preserving the museum for research and public viewing.
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answers

by david christianson, cmw21, fawi
QUESTION:
Can you tell us more about this Tiffany watch?
Linda Pounders Jewelry
Spokane, Washington
ANSWER:
This fine example of an independent seconds watch
was made by Patek & Cie as noted on the inside of
the back cover. Norbert Anton de Patek and the
watchmaker Franciszeck Czapek began the firm of
Patek, Czapek & Cie on May 1st, 1839. In May of 1845
Czapek left the firm and Patek was joined by Jean
Adrien Philippe and the firm became known as Patek
& Cie. The firm changed its name on January 1st, 1851
to Patek, Philippe & Cie.
The watch case and dial are also signed T.Y. & E., N.Y.
T.Y. & E. which was Tiffany, Young & Ellis. In 1837
Charles Lewis Tiffany opened a store with John P.
Young. They enlarged this operation in 1841 with the
help of J.L. Ellis and imported fine jewelry, watches
and clocks from Europe. They incorporated as Tiffany & Co. in 1853. With this information I can date

QUESTION:
Could you provide information on this fusee-driven
watch?
Linda Pounders Jewelry
Spokane, Washington
ANSWER:
Your watch has a Lancashire-style, ¾-plate, fuseedriven movement with a lever escapement. The Lancashire-style movement was the predominant English watch movement for most of the 19th century.
It was even adapted by the English watch factories
when they began manufacturing watch movements
in the latter quarter of that century. The rough movement frame or blank movement was made by framemakers in and around Prescott, Lancashire. Although
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your watch between 1845 and 1853. Your watch is an
early example of the very long relationship between
Tiffany and Patek Philippe.
The independent seconds watch itself used two
mainsprings, one to power the main timekeeping
movement, and the other to drive the separate second hand mechanism. This central second hand can
be stopped by a lever and ratchet wheel located
under the dial without stopping the timekeeping of
the watch and is operated by a button in the pendant. This makes the watch a short-duration timer.
This watch represents an evolutionary step in the
development of the modern chronograph. In this
early stage the second hand could not be returned
to zero. The user had to note the second hand position at the start of the event and, if longer than a
minute, had to count the revolutions of the second
hand around the dial, since this watch has no minute
recording capability.

some frame-makers finished some of their own blank
movements, most went to Clerkenwell in London,
Coventry, Liverpool and Birmingham for finishing.
The jewels were fitted to the wheel arbor pivots; the
mainspring was fitted to the barrel; a chain was fitted to the fusee; a balance was fitted and matched
to an escapement, all supplied by specialist contractors in the area. Finally the plates were engraved,
polished and gilded (plated) and the movement was
adjusted and timed for wearing. Many of the finishers
sold their finished watches in their own retail shops,
as well as selling to other watch and jewelry shops.
Other finishing watchmakers in other towns in the
United Kingdom and in America would buy their
movement frames from Lancashire, as well.
Your movement has a lever escapement, invented
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by Thomas Mudge for watches in 1770, but not generally used in England until it was redeveloped and
improved by Josiah Emery of London and later by
Peter Litherland of Lancashire. When the word “patent” or “improved patent” appears on the English
balance cock, it refers to a lever escapement. The
Boseley regulator (which your watch has) was introduced in the 1780s to replace the more complicated
Tompion regulator, but didn’t come into general use
until the 1820s. The use of the fusee (abandoned by
the Swiss and never used by the Americans) continued to be used in England into the late 19th century.

history or has a very nice gold-colored patina. There
is a case maker’s initial “D” and a case number, but
no hallmarks indicating where and when the case
was made. This, in itself, tells me your watch was
made toward the end of the traditional watchmaking
period around 1870 to 1875.

England made serious efforts in the factory production of watches toward the end of the 19th century.
But even as late as 1875, it was still using the traditional system of building watch movements from a
factory-made blank movement frame. England still
depended on twenty or so individual specialist trades
to produce the components of the watch before the
finisher put it all together for the final customer.
With this historic information alone I can date your
watch between the mid-1820s and 1875. Because
your plates are pinned rather than screwed, and your
balance is solid rather than cut and compensated,
and your hairspring is under-sprung and pinned to
a stud on the upper plate—and because your movement has no factory markings—your movement precedes factory-produced watches in England which
began to proliferate after 1875.
It is difficult to distinguish a maker from a retailer,
particularly after the mid-19th century. Mr. Gording
of Liverpool signed the movement. He is not found
in any of the extensive lists of watchmakers in the
world, nor in the specific national listings of watchmakers working in England. There is a remote possibility that he could have been a finishing watchmaker in Liverpool who just didn’t get included in
any of the listings, but it is more likely he was a retailer who felt that having his good name engraved
on the watch as the maker would enhance not only
the watch’s perceived quality, but his own reputation
in his community.
There was no standardization of movement sizes
before the factory production of watches in England, so the case was usually made and fitted to the
movement. Your case only has the assay mark of a
“lion passant” which indicates that the case is silver.
The fact that the case is apparently gold color could
mean that it has been gold plated sometime in its
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classified
announcements
HELP LOCATE STOLEN GOLD POCKET WATCH
Grandfather’s pocket watch stolen between Aug. 2010 and
April 2011. Would like to buy back.Size 16-18. Possibly Elgin.
Engraved inside back:
“Charles N. Horuff 21st Birthday 1889.”
Contact: Vince Capasso 513-702-1945 vcapasso@prodigy.net

business
opportunity
FRANCHISES AVAILABLE

JOIN A FAMILY OF SKILLED
WATCH & JEWELRY REPAIR TECHNICIANS.

CLEVELAND & PITTSBURGH

MARKETS ARE FILLED WITH OPPORTUNITY.

1-800-929-0808

FOR MORE INFORMATION

www.watchbatteryexpressllc.com

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
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
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The Original Troop-Balas Labs
Silcon-7® Sealant $6.60, One-Dip Solution® $6.60
Crystal-Kleer® Rouge $7.25, KT-22 Microlubricant® $3.90
www.troop-balas.com
800-423-3294
AUCTIONS:
DISCOVER THE SOURCE! in building a collection of clocks
and watches or finding horological parts and tools for the
trade. GORDON S. CONVERSE & CO. Consignments now
accepted! 610-722-9004.
WWW.AUCTIONSATCONVERSE.COM

ads

Dashto Inc
Established in 1974

Tom Mister
Virginia Beach, Va
Huge and ever-changing selection. Used and
new horological items. Sold by internet only
Check out our site:
www.dashto.com or www.dashto.org
TOOLS/EQUIPMENT/MATERIAL ASSTS/PARTS
POCKET/WRISTWATCHES/WATCH MOVEMENTS
WATCH CASES & DIALS/WATCH BRACELETS/BUCKLES & MUCH MORE

WE BUY AND TRADE ALSO: Dashto@cox.net

PARSA – Mainsprings & Crystals
MAINSPRINGS: Pocket watch Elgin 817(16S)-$8, To fit: RLX
2130/2135-$5, ETA 2892/A2-$4, Crystal to fit RLX 135- $4.
Specializing in mainsprings/crystals to fit RLX. Also supply
watch movements, batteries, etc. Parsa Co, Inc. 1-866655-3155, watchsupply@hotmail.com
BRASS FOR SALE
Various types bulk brass: 25 sheets 1/8” x 1 ft x 8.ft or 27
sheets 1/16” x 1 ft x 8 ft. Roll of 1/32” x 1 ft x 100 ft rolled
& banded. Various brass rods ¼” x 5 ft or 3/8” x 5 ft. Call
John: 601-545-7179
BERGEON 30076
Clock mainspring winder. Like new in original wooden box.
Call Bernadette: 830-257-0387.

GRUEN WATCH FAN?
At www.GruenWristwatches.com you can buy three
Gruen-specific books: The Gruen Model ID Guide with 79 pages
of illustrations, Gruen Repairer’s Reference,
The Gruen Watch Repair Course.
Join the online Gruen community at the site, as well.

Order On Line 24/7
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.

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.

help wanted
Master Watchmaker, San Diego
C.J. Charles Jewelers has been providing service to San Diego and
La Jolla for over 25 years. We are currently looking for an experienced master watchmaker to provide servicing and repairs for
our line of quality luxury watches. A minimum of 10-15 years of
experience, including automatic and chronograph service is required. Salary determination based on experience.
Contact: vahid@cjcharles.com

WATCHMAKER FOR CARTIER PRODUCTS

Cartier, a Richemont brand, is one of the leading names in
the world of jewelry and luxury watch-making. We are seeking a
Watchmaker who will be responsible for Quality repair of Cartier
watches and other Cartier products as needed.
Responsibilities: Maintain quality workflow while meeting
productivity standards. Qualifications: WOSTEP or equivalent
training or, previous watch-making experience of at least 2 years
is required. We offer competitive compensation and benefits.
For consideration, please submit resume with salary history via
email to employment.na@richemont.com . EOE M/F/D/V
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classified
help wanted
Repair | Restoration

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

ads

DIAL
REFINISHING

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
All Brands · Warranteed Work · Free Estimates
Mention Code HT2011 and Enjoy 15% Off
chelseaclock.com | 800 284 1778

situations wanted
WATCHMAKER

CMW21/MBHI
30 years experience
yourtimedoc@gmail.com

tradesmen
CLOCK GEARS, BARRELS and PINIONS made from your sample, ARBORS re-pivoted, teeth replaced in gears or barrels.
All work guaranteed, fair prices fast turn around. Call Mike
Loebbaka, 86 Mullens Lane, Saugerties, NY 12477; Phone:
800-411-4542, tictoc@oldandnew.com
ATMOS Service/Repair
Warranty 2 Years Parts & Labor
877-437-1774/314-968-1010
Clockmaster, Inc. – Robert Good
2537 So. Brentwood Blvd. St. Louis, Missouri 63144
VINTAGE POCKET WATCH RESTORATION
Thirty-two years experience, guarantee, free estimates.
The Escapement, P.O. Box 522, Pooler, GA 31322; (912)
330-0866

WATCHMAKER/TECHNICIAN
30 years experience
Horology School Graduate
Please contact John
jbuerger25@yahoo.com

Horological Times September 2011

classified advertising regulations & rates
Ads are $1.00 per word, $1.10 per bold word. Classified display ads are $45 per col. inch, 2 1/4” wide.
Publisher may decline to publish or may edit any ad.
Price lists of services will not be accepted. Confidential ads are $15 additional for handling. Copy must be
received 30 days in advance. To place an ad contact:
adunn@awci.com or 866-367-2924, ext. 307.

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

W AT C H M A K E R S
Though most admire the face of a watch,
only a select few have what it takes to preserve the beauty of timekeeping.
Swatch Group, the world’s largest manufacturer of Swiss timepieces including Omega, Longines,
Rado, Tissot & Hamilton brands is seeking experienced Watchmakers for its state-of-the-art
Repair Service facilities in Los Angeles, CA, Miami, FL, Seattle, WA and Secaucus, NJ.
WOSTEP/equivalent training or previous watch repair experience with mechanical and quartz
watches is required.
We offer opportunity for professional growth, advanced technical training, a generous compensation
package that recognizes & appreciates experience, and a comprehensive benefits program.
For immediate and confidential consideration, forward your resume:
Attn: Human Resources Manager
Fax: 201-558-5134
Email: recruit@swatchgroup.com
Mail: Swatch Group U.S.
55 Metro Way, Suite 1
Secaucus, NJ 07094

EOE m/f/d/v
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classified
tradesmen
CUSTOM WATCH PARTS FABRICATION SERVICE
Vintage or modern movement parts. Capabilities include
almost any part except hairsprings. Platform repairs, and
repivoting welcome. Work taken on a parts only basis.
Call or email for a rough estimate. Matt Henning, CW
matt@henningwatches.com (413)549-1950. Located in
Massachusetts. www.henningwatches.com
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
REPIVOTING - WRIST & POCKET WATCHES
Custom made pivots for balance staffs, arbors, pinions.
No part too small. Balance staffs and arbors made to factory standards. 40 years experience. Juliusz Dabrowski,
J.D.Watchworks, 210 Post St., Suite 506, San Francisco, CA
94108; (415) 397-0310; jd@jdwatchworks.com

Repair | Restoration

All Brands · Warranteed Work · Free Estimates
Mention Code HT2011 and Enjoy 15% Off
chelseaclock.com | 800 284 1778

IMPORTANT - NOTICE
Timewise (formerly TANI Engineering)
MAINSPRINGS - Clock and Music Box
Custom Made. All Sizes. Brass Blanks
Ph: 330-947-0047 E-mail: twclock08@att.net
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
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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

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
WILL INSTALL BUTTERBEARINGS
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

ads

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

wanted to buy
$$WANTED ANYTHING$$
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

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
WANTED WATCH BOXES
Buy - Sell - Trade
We want most major brands. Also buying high-end jewelry
brand boxes. 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@watchbatterybuyers.com 877-670-7799.
www.WatchBatteryBuyers.com
WE BUY WATCHES
Rolex, Patek, Cartier, LeCoultre, Vacheron, Breitling, Audemars, Tudor and others. Modern or Vintage. Doug Giard,
586-774-3684
BUYING WATCHMAKER ESTATES
North Carolina watch restorer is looking for watchmaker
estates to buy. I treat all estates with the respect they
reserve knowing they were an important part of the
owner’s life. Prefer estates in NC or surrounding states.
Please call Mike @ 919-352-9562

G F Specialties

1-800-351-6926
P.O. Box 170216
Milwaukee, WI 53217

www.gfspecialties.com

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
ATTENTION RETIRED WATCHMAKERS
Call us before you sell your parts, tools,
and watches. We have helped over 175
watchmakers in the last eight 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
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INDUSTRY ADVISORY BOARD

AWCI would like to thank our Industry Advisory Board members for their ongoing
support of the Institute and the horology
industry.

Richemont

Horological Times Advertising Policy
The publisher reserves the right to approve all
advertising copy and reject any advertisements
not in keeping with the publisher’s standards.
The publisher may, at the publisher’s sole discretion and for any reason and without notice, decline to publish or republish any ad, in which case
any fees submitted or paid for such ads shall be
returned or rebated to the advertiser. The publisher reserves the right to edit all copy. The advertiser and/or agency agree to assume liability
for all content of advertisements printed. They
will also accept responsibility for any claims or
suits arising therefrom brought against the publisher. Printed articles may also be used without
permission expressly sought, or payment made,
on www.awci.com or the American Watchmakers-Clockmakers Facebook page.
American Watchmakers-Clockmakers Institute
701 Enterprise Dr.
Harrison, OH 45030
Ph: 866-FOR-AWCI • 513-367-9800
Fax: 513-367-1414
awci@awci.com • www.awci.com

Phone: 800-541-5494 Fax: 800-341-8373
w w w. c r t i m e . c o m

Phone: 800-541-5494

Fax: 800-341-8373
Movado
Group Inc.
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PTRC Inc.
SWISS WATCH
SERVICE GROUP,
INC.
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It’s time for change.
©2011 Maxell Corporation of America

Maxell is giving the green movement more power with
its newest innovation—Mercury Free Silver Oxide Batteries

Created with zero-mercury and zero-lead added, these batteries have been tested to be just
as powerful as conventional watch batteries, while being more environmentally friendly. So for
maximum power and sustainability, go green with Maxell Mercury Free Silver Oxide batteries.

For more information, contact
Cathy Ruffin at cruffin@maxell.com

