


A COMPLETE LINE OF FINDINGS FROM A SINGLE SOURCE 
We' re a Full-Service Supplier - Supplying Retailers for Over 70 Years 

Call Today For a Free Illustrated Findings Catalog- We're Sure You'll be Pleased with our Prices! 

Adapted to a wide variety of repair work. 
Comprised of 576 pieces. 44 sizes and 
thicknesses in round and oval. Fuller 
quality yellow and white. Hinged cover 
cabinet with bottles, size 9-1/4" x 8-1/4" 

x 1-1 /4". Each bottle labeled with 
illustration and complete description. 

Refills available. 

Asst. #62-901 $65.95 

62-102 62-103 62-104 

Spring Rings 
62-102 
13.05 
2.40 
1.80 

62-103 
16.35 
2.45 
2.00 

20.95 
2.90 
2.00 

Self-Adjusting Ring Guards 
The Ideal Solution for Large 

Knuckles! 

This Self-Adjusting Ring Guard has a 
recessed leaf spring that assures a firm 
fitting over knuckles. Works smoothly 

and has a comfortable "feel". No 
unsightly wires or springs to look at. 
Has a jewelry look that won't detract 

from the ring. 

All Prices Below Based 0 11 400 Gold. 

Die Struck 4- Prong Medium Weight 
1/4 ct. Size Your Cost $24.95 @ 350 G; 

$26.20@ 375 G; $27.45@ 400 G 
Avail. Ct. Sizes: 1/8, 3/16, 1/4, 3/8, 1/2, 5/8, 3/4, 1, 1-1/2, 2 

Die Struck 6- Prong Medium Weight 
1/4 ct. Size Your Cost $26.95 @ 350 G; 

$28.30@ 375 G; $29.65@ 400 G 
Avai l. Ct. Sizes: 1/8, 3/16, 1/4, 3/8, 1/2, 5/8, 3/4, 1, 

1-1 /4, 1-1 /2, 2 

54-457 54-458 54-459 

Prices based on 400 Gold 

Get 
organized 

and have the 
sizes you 

need at your 
fingertips. 

FREE 
introductory 
box included. 

54-210 
6.75 
7.40 

54-457 
4.90 
1.85 
1.35 

54-211 
7.95 
9.50 

54-458 
7.50 
1.90 
1.35 

54-212 
10.65 
N/A 

(1 of each size & width) 
$50.40 

#32-001 B 18 pcs. 
18 YGF (1 of each size 

& width) $50.40 

#32-001 C 27 pcs. 
18 YGF (2 of each size) 
9 WGF (1 of each size) 

$75.60 
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I f I had a title for this article it probably 
would be "Let's See Us As Others Do.• 

Maybe it's that unattractive box sitting in the cor­
ner of our shop that our customer can see. No, not 
us, we are so used to seeing it that we really don't 
even see that box anymore. 

The box was just an example in a story I 
made up, but now for the real truth. 

My bench is around the comer and there­
fore out of sight from our customers' viewing. The 
older I get, the neater by bench looks. I hate to drop 
a part in my apron and sort through 50 things to 
find it. In fact, I hate to have jobs stacked up in my 
apron, so I solved this problem. I have a box to the left of my bench which will hold 
all of those rush jobs that I need to do today, or at least sort out today. These jobs 
are the same as being on my bench or in my apron, but since they are off to the side 
I can do them one at a time. Actually I have not figured a way to use my two hands 
and do several jobs at the same time. This is not quite true, as we can start several 
jobs and then do various steps together, but this production method is another 
story. 

I sort of shifted off of the subject, so to get back on track, let me tell you 
what our customers see when they look toward our repair shop area. They don't 
see my bench, but they do see another bench. This is an extra bench and is very 
visible to the customers' eyes. Being about 17 feet away from the customers' 
viewpoint, it looks messy. Well it did until last week. I stood on the customers' side 
of the showcase and took a peek. Wewereusingthisextrabench to pile up the day's 
mail (including packages) until we had time to sort it. Yes, it's clean now. The mail 
has been moved to the office area which is not visible to the customer. Please don't 
ask if this area is always clean. You and our customers will never know, it is out 
of sight now. 

It is surprising how much our customers see and how it can affect them. 
Generally they will not say, "Your bench back there sure looks messy,• but they may 
think it. If our shop or store or even our home looks nice, our customers will notice 
the difference. Case in point: Recently we had siding put on our house. It is hard 
to believe all of the people thatsee us somewhere (even in church) and say how nice 
our house looks now. The most startling part is we didn't know that so many-people 
knew where we lived. Before we did this siding job, they certainly did not make a 
point of telling us that our house needed painting. 

Yes, how our business looks to our customers is important. They may not 
tell us until we clean up our act. 

ON THE FRONT: Bird of paradise by Mike Butterfield 
of Albuquerque, NM. 



1722 Madison Avenue 
Toledo, Ohio 43624 

Will. S. McCaw Company 
WHOLESALE JEWELRY 

Since 1913 

BUY FROM 

Tel 4191243-3720 
Fax 419/243-0321 

4 MATERIAL HOUSES 
WITH 1 TOLL FREE CALL: 

The Wm. S. Mccaw Co. Est.: 1913 
Watch Material, Tools, and Findings 

Has Acquired The Following: 

E & J Swigart Co. 
Cincinnati, OH 
Watch Material 
Jan. '93 

Norvell-Marcum Co. 
Tulsa, OK 
Watch Material 
& Tools May '93 

Kilb & Co. 
Milwaukee, WI 
Watch Material 
Aug. '93 

"WE ARE NOW THE SUPER STORE FOR 
WATCH MATERIAL & JEWELERS SUPPLIES" 

WE INVITE ALL FORMER NORVELL-MARCUM, 
SWIGART, AND KILB CUSTOMERS TO : 

GIVE US A TRY 

CALL TOLL FREE 
OHIO WA TIS 800-472-0200 
NATL WATTS 800-537-0343 

Wholesale Watch Materials • Tools and Findings • Jewelry • Boxes 
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A 19th Century 
German Clock Movement 

Q I am enclosing photos of a clock 
movement about which I would 

like some information. Would you know 
who made it, and the approximate date of 
manufacture? Also, would you know how 
heavy the weights are? 

I would greatly appreciate an­
swers to these questions as well as any 
additional information you may have. A 
friend brought this movement to me and 
said he'd had it for a number of years, and 
now would like to make a case for it. 

Aubrey E. Ward 
Indianapolis, IN 

A From your photos, this move­
ment appears to be German of 

the last quarter of the 19th century. The 
case may be the type that housed the 
German versions of the Viennese regula­
tors. 

The length of the pendulum can 
be ascertained by counting the number of 
teeth in the center wheel X the number of 
teeth in the third wheel X the number of 
teeth in the escape wheel X two (the pal­
lets). This is then divided by the number of 
leaves in the third wheel X the number 
leaves in the escape wheel This will give 
you the number of beats (or swings) of the 
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pendulum in one hour. From this number, 
one can then tell how long the pendulum 
can be. 

Evidently, this is not a striking 
clock and the two weights are geared so 
that they both turn the eight-day wheel. 
When you know the length of the pendu­
lum, then you can design a case to accom­
modate it. 

As for the weights, that can be 
discerned after the clock is kept going. A 
very heavy weight is suspended from a fish 
or laundry scale. The string from the 
pulley (temporary one) connects both 
weights as a loop to the scale long enough 

HENRY B. FRIED 
CMW, CMC, FAW!, FBHI, •FNAWCC 

to have that weight reach the ground or 
some platform. Then wind up both drums 
of the weight wheels until the scale is 
reading its limit This will run the clock 
until the spring of the scale is reduced 
until the clock stops. The scale will then 
tell you the lowest possible weight that will 
run the clock. 

As for the pendulum and hanging 
it, thatwillbeatfirst, a temporary thing as 
the suspension spring will have to be 
attached to the backboard of the unit 
holding the clock movement. 

If you care to, send me the wheel 
counts as I have described above, and/' 11 
give you the pendulum length and other 
details. 

The anchor crotch and anchor 
appear to be that of a recoil escapement, 
and a rather long one. We'll answer that 
when you send more information. The 
movement doesn't show any screw holes 
where the suspension can be attached. 
Therefore, my guess is that it's held at the 
back of the case like some German types of 
Viennese clocks. 

HenryB. Fried 

Send your questions to: 
"Questions & Answers" 

e/oAWI 
P.O. Box 11011 

Cincinnati, OH 45211 
Please enclose Q/I SASE 



.llttrel World's Strongest 
SPRING BAR 

The BOREL 100% Stainless Steel Spring Bar is the world 's strongest spring 
bar. It guarantees peace of mind three ways: 

• The body and tips are far stronger than others. Very important on the new 
thin styles. 

•The spring is heavy duty, exerting far more holding pressure. 100% 

• It keeps its strength because it is immune to corrosion. STAINLESS 

The Borel Spring Bar System No. 267 features 40 dozen STEEL 
Borel Stainless Steel Spring Bars in four types: Double 
Shoulder, Double Flange, Thin and Special (for buckles 
in metal bands). They're put up in a professional cabinet 
with 24 jumbo size bottles. An intregrated chart gives 
full description of contents, p1us bottle position. 

You'll find a Spring Bar in this assortment for nearly 
every need. Greater quantity is supplied of most 
popular sizes: 5/a", 11/16", 3/4

11
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Spring Bar Asst. 267/40 

New Ultra· Thin Stainless Steel 
_L 

a-o-c;:l_,....• -----..n---:ao 1.3 mm 
----r 

ULTRA-THIN 
ST AINLESSSTEEL 

1/4 -c=J=>. 

5116 

318 -==-
7/16 - -

1/2 - ... 

.SPRING BAR 
These spring bars are used in many 
new watches where band fits close to 
the case. This assortment contains 66 

bars, 6 each of 11 sizes, in a 
small partitioned plastic box. 

Replaces many of the Seiko 
type spring bars. Refills available. 

MK-800/72 s11.95 

DOUBLHHOULDER 
1/4 c::3lo 

5/ 16 c::::::> 
3f8 .. .. 

7/16 
1/2 .. 1 ~ 

9/16 
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11116 ISl!!!!!!!!!!!!!~-
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SPECIAL.BUCKLE No. 20 
518 c I) 

9/16 -
5/8 -

11/16 -
314 -
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Curving Gun, 
only .. . 
SBCG .... $22.95 

NOW ... YOU CAN ALWAYS HAVE THE 
RIGHT "CURVED" SPRING BAR, TOO! 
Just use the BOREL-TEC Spring Bar Curving Gun. 
Pick out the right straight Borel spring bar, place 
it in the curving gun and pull the trigger. You're 
in business. No need to stock curved spring bars. 

13/16 - -
718 - -

.llttrel 

cu::t SW 
BEFORE 

Order the BOREL-TEC Spring Bar Curving Gun 
and the Borel #267 Stainless Steel Spring Bar 
Assortment, as described above. A $74.95 value. 

And pay only $65.00 

Jules Borel & Co. Order Desk aoom6-6858 
800/776-6862 
816/421-6110 

.llttrel 1110 Grand Avenue Order FAX 
Kansas City, MO 64106 Office 



ROCK QUARRY 

And How Was 
Your Vacation? 

B y now, all of you should have taken your va­
cations. If you haven't, there must be some­

thing wrong with you. 
It's a great horological tradition to take a 

vacation every year. Even if you don't go anywhere, at 
least say you've been to some exotic place like Nice, 
the Bahamas, Tahiti, or South Street in Philadelphia. 

Personally, I don't like to plan vacations. I'm 
the type who just likes to go and not worry about 
having to be in a certain place at a certain time 
because the reservations are already made. Maybe 
it's because I've worked with time for so many years 
that I like to forget about it once in awhile. On the 
other hand, my spouse is just the opposite. Every­
thing must go according to blueprint. By the time 
we're ready to leave, either we're not speaking or my 
mouth is taped shut so I can't speak. Over the years 
we've had some serious disagreements about vaca­
tions. Not serious enough for divorce, but murder 
has been considered several times. 

The worst thing you can do is go to a travel 
agency for advice. Let's face it, those travel brochures 
could make Alcatraz look good. Have you ever noticed 
the difference in the appearance of the actual place to 
its brochure picture? You'll find the best places are 
those not large enough to afford pictures in bro­
chures. Usually they're not crowded and the people 
are much more pleasant than they are in the crowded 
locations. 

Some feel they have to lie when asked where 
they went on vacation. For example, when asked, I 
reply, "The shore." This isn't to say which shore, as it 
could be the shore at the local lake. Other times, I say 
Athens or Paris, two towns in Texas. This is impres­
sive, especially to those from out of town and not 
familiar with Texas towns. 

Have you ever had a week off and tried to drive 
two thousand miles and back? Why do people do 
this? By the time you reach your destination and say 
hello, it's time to get back in the car and start the 
return trip! Don't try this if you have several small 
children. Stopping every mile and a half for the potty 
or to get a drink will slow you down quite a bit. 
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My favorites are those who have to travel to 
foreign countries for vacations. Now don't get me 
wrong; I've been to foreign places, courtesy of a rich 
uncle who paid for everything--even furnished all my 
clothing. But I'll still take the good old USA. Like one 
person who had just returned from a trip to Europe 
said to me, "Everything is so old over there!" After all, 
what places over there can compare to some of my 
favorite spots like Mandan, North Dakota; Tucumcari, 
New Mexico; Winnemucca, Nevada, or Pocahontas, 
Arkansas? These are places where you can spend a 
real vacation. Not crowded, plenty of hospitality, and 
they show a real appreciation for your business. If 
you hit Pocahontas at the right time, you may get to 
enter their "Spitting, Belching, or Cussing Contest.• 
Tell me, where can you find this much excitement 
overseas? 

There is one thing I would like to do, and that 
is to go on a cruise. Every time we plan on one, a show 
comes on TV about the Titanic, and I lose interest. I 
know the way ships are built nowadays; there's very 
little problem with them sinking. Some will stay 
afloat for almost five minutes. 

Flying is a different matter. Like they used to 
tell us in the Air Force, if something should happen, 
don't worry; this plane is designed to glide down. 
Well, I'll let you in on a little secret: I've seen more 
than a few that must have had something wrong with 
their design, because they sure didn't glide down. In 
fact, they went down like rocks. 

At least we were issued parachutes. Why 
don't they issue them in commercial airplanes? 
Think about that for awhile ... 

Anyway, what I'm trying to tell you is, every 
watchmaker and clockmaker should take a vacation 
at least once a year. Twice is better. Three times or 
more is great. 

If it were up to me, I'd work two weeks and take 
the rest of the year off! 

0 



PlastiCLEAN 

Plasticlean - 12 oz. Aerosol 
QC-PL 12 ........... $19.95 
Completely Safe For Cleaning 
All Plastic Movements 

After five years on the market, Quartz Clean 
and PlastiCLEAN have been proven to be 
the solution for cleaning all quartz watch 
movements. Thousands of watchmakers 

have discovered the revolutionary cleaning 
power of these products. Movement cleaning 

no longer requires gear train disassembly. 
The high pressure spray and microscopic 
cleaning action of these powerful solutions 
penetrate the tiny pivot holes, flushing away 

dry oils and contaminants. 

Don't waste time cleaning quartz 
movements the old fashion way. Discover 

the "Quartz Clean" and "PlastiCLEAN" 
systems and reduce the cleaning 

time to seconds. 

QUARTZ CLEAN 

Quartz Clean - 12 oz. Aerosol 
QC-16 ................... $11.95 

Suitable For Cleaning Metal 
Quartz Watch Movements 
and Spot-Cleaning Clocks 

--~~~~~~~~~~~~~~~~~--



AWIATNAWCC 
NATIONAL 
A WI held one of its bench courses in 
conjunction with the NAWCC National 
held in Dallas, TX. The course was taught 
the three days before the actual conven­
tion but simultaneously with other edu­
cational classes. Eight students partici­
pated in the "Basic Watch Repair" class. 
This course covered replacing balance 
staffs and setting up the Swiss lever 
escapement. 

A WI Instructor Jim Lubic (center) prepares to 
check the work of Charles Hahn. 

JOHN W. H. RYAN 
APPOINTED VP/MANAGER 
OF BULOVA'S CLOCK DIVISION 
John W. H. Ryan has been appointed 
Vice President and Genrral Manager of 
theBulovaClockDivision,asannounced 
by Paul Sayegh, Chief Operating Officer, 
Bulova Corporation. 

In his new position, Mr. Ryan 
will direct and oversee the Sales, Mar­
keting, Merchansiding and Inventory 
Control functions of the Clock Division. 

Mr. Ryan comes to Bulova with 
a strong background in clock sales and 

John W.H. Ryan 
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marketing. Prior to joining Bulova, he 
was Senior General Manager ofNational 
Accounts for Watches and Clocks at Seiko 
Time Corporation. During his 12-year 
tenure at Seiko, Mr. Ryan also served as 
General Manager of their Clock Depart­
ment. 

"We are pleased to name John 
Ryan to this important position, and feel 
that he has the proven management, 
marketing, and selling experience nec­
essary to help Bulova to continue to grow 
its clock sales and maintain its leader­
ship position in the clock marketplace," 
said Mr. Sayegh. 

WINNERS OF ESSLINGER'S 
DRAWING AT JEWWELRY '93 
The winners of a drawing held by 
Esslinger & Co. at the Jewelry '93 Show 
in Las Vegas were Joan and Jim Ricotta 
of Ricotta Jewelry in Philipsburg, PA. 
Ralph Crivelli, representing Esslinger & 
Co., presented the prize--a Jewelry 
PhotoMaster. 

COMPUTER SERVICE 
FOR WATCHMAKERS, 
CLOCKMAKERS, JEWELERS 
TimeLine Services has started a com­
puter network for collectors and repair­
men alike. Persons with a computer and 
a modem are able to communicate with 
other professionals in their industry from 
around the world. Users can buy, sell, 
and trade through the network's classi­
fied forum or send electronic mail to 
other users across the country. The ser­
vice offers parts locating and technical 
assistance by industry leaders. TimeLine 
has something for everyone, and is free 
through October. Membership is rising 
and lots of professionals are taking ad­
vantage of this new technology. 

Formoreinformation,call(919) 
756-9290 and ask for David Edwards, or 
log-on at (919) 321-4069 to try it. 

JA'S PROMOTION 
CONTEST FOR 
"REAL JEWELRY MONTH" 
Jewelers of America (JA) and National 
Jeweler are once again co-sponsoring a 
competition for the best Real Jewelry 
Month in-store promotion. Judges will 
be looking for promotions that are origi­
nal, incorporate a series of events, and 
include an educational flair, like last 

year's winner--Rose and Dan Kirk, Kirk 
& Co., Batesville, IN. 

WhatmadetheKirk'sRealJew­
elry Month promotion a winner to the 
judges was that it was a month-long 
series of events. It used advertising and 
in-store displays. It made the most of 
promotional materials provided by JA. 
And, most importantly, it focused on an 
educational event rather than bombard­
ing customers with an ordinary sales 
promotion. The idea of educating the 
public about buying fine jewelry is the 
motivation behind Real Jewelry Month. 

Those interested in enteringwill 
need to send a written description of 
their promotion, along with documenta­
tion (advertising, local media responses, 
etc.) to: N ationalJeweler, 1515 Broad­
way, New York, NY 10036. The dead­
line is January 3, 1994. The winner will 
receive an award and be featured in 
upcoming issues of National Jeweler and 
the JReport, the JA monthly member 
newsletter. 

For more information, contact 
JA's Communications Department at 
1185 Avenue of the Americas, 30th 
Floor, New York, NY 10036; (212) 
768-8777. 

UPCOMING JEWELRY 
SHOW TOBE 
HELD IN ATLANTA 
The Great Southern Gem & Jewelry 
Show is coming to the North Atlanta 
Trade Center, November 5-7, 1993. Cov­
ering 100,000 square feetof exhibitspace 
with gems and fine jewelry from around 
the world, it will be the largest public 
show of its kind in the Southeast. 

Just in time for holiday gift 
buying, attendees can see and shop over 
500 exhibits of quality jewelry including 
necklaces, rings, pins, bracelets, pre­
cious and semi-precious stones. Whole­
sale/Trade Day on Friday (November 5) 
from 11 am to 7 pm. Public days are 
Saturday and Sunday, 10 am to 6 pm. 
Admission is $5.00 for adults, $4.00 for 
seniors, and free for children under 12. 

For more information call ( 404) 
279-9899. 



PAT MADDEN 
CT Room Operator 

Everea~ Watch Batteries 
Quality and Specifications 

Cleveland, Ohio 

Pat Madden's second floor 
workplace has an interesting 
history. Before it became 
the property of Eveready® it 
was a showroom for new 
Hupmobile automobiles 
(circa 1930). Today its 
ornate columns and moldings 
are home to row upon row of 
"computer controlled test cab­
inets' which hold thousands 
of miniature batteries of every 
conceivable size and type. 

"/don't know what your 
destiny will be, but one 
thing I know, the only ones 
among you who will be 
really happy are those who 
have sought and found how 
to serve-

ALBERT SCHWEITZER 

These tests measure the 
electrical discharge of a bat­
tery and are designed to test 
longevity under various use 
situations. They are ordered 
and evaluated by Eveready® 
engineers. It is the responsi­
bility of Pat and her counter­
parts to set up the tests then 
carefully monitor the infor­
mation from each test on a 
regular schedule. It's all part 
of the process that assures 

Pat Madden's special area of 
service contributes much to 
her personal happiness. Three 
years ago her love of the 
theater, coupled with a desire 
to be active and make new 
friends, led her to volunteer 

to take part in an effort to 
revitalize Cleveland's down­
town theater district. 
As a "Playhouse Square 
Volunteer", Pat frequently 
devotes more than 60 hours 
a month during the busy 
season working as a tour 
greeter, usher and planner of 
special events. She was 
recently honored for her 
efforts with The Mayor's 
Award For Volunteerism. 
Pat has been with Eveready® 
for 17 years. When she isn't 
at work or doing duty at 
Playhouse Square, she likes 
to travel. She has been to 
Europe three times, Australia 
once and to countless places 
in the U.S. 

EVEREADY® WATCH BATTERIES 
Exceptional quality and dependability, 
the result of a sophisticated 

r~llliiiEi'fl manufacturing process, a high degree 
of technical expertise and people 

dedicated to making the difference. 



BULOVA'S NEWF.ST 
CHRONO ALARM WATCH 
Bulova's newest chronograph alarm in 
its popular Marine Star Collection com­
bines confident styling and classic so­
phistication with the technical and per­
formance features preferred in profes­
sional nautical watches. 

True to its charter, this newest 
Marine Star model is precision engi­
neered with quartz accuracy. Its metal­
lic, dark blue face with main dial and 
three sub-dials indicate current time, 
month, date, sweep second, elapsed time, 
24-hour time, chrono to 1/20 of a second, 
andmulti-functionalarm. The powerful, 
stainless steel gold finish case features a 
calibrated bezel ring, easy access, quick­
action posts for split second timing, and 
graduated link bracelet. 

A Marine Star is a watch for all 
occasions, ideal for spots with its rugged 
construction and water resistance to at 
least 100 meters; it is perfect for busi­
ness or dress with its elegant designs 
and finely honed attention to detail. 

The Bulova Marine Star Collec­
tion, highlighting the elegant side of 
sports, is available in a full range of 
styles and functions for both men and 
women. The Collection has a suggested 
retail price ranging from $175 to $395. 
The model illustrated, #97A41, retails 
for $295. 

For more information, contact: 
Bulova Corporation, One Bulova 
Avenue, Woodside, NY 11377; (718) 
204-3300. 

Bulova 

NEWALL'S mcRo 0 RING 
GASKET ASSORTMENTS 
Why replace the whole crown when all it 
needs is a new gasket? This assortment 
for crowns and push buttons is made up 
of 60 pieces organized in 12 bottle assort­
ments, part numbers 6092A and 6092B. 

10 Horological Times/September 1993 

For more information, see your 
watch material distributor, or call for 
the one nearest you: (800) 621-6296. 

Newall 

NEW CATALOG AVAILABLE 
FROM FOWLER COMPANY 
Fowler's new, digest-sized catalog#2093 
includes the finest and most complete 
line of precision measuring instruments 
in its 516 pages. For a free copy of this 
catalog and Price List# 17, contact: Fred 
V. Fowler Co., Inc., Dept. L, 66 Rowe 
St., Newton, MA 02166; (800) 788-
2353; fax: (617) 332-4137. 

Fowler 

ETA UNVEILS WORLD'S 
FLA1TEST 8-3/4"' 
MASS-PRODUCED MOVEMENT 
Europe's largest manufacturer of watch 
movements and components, ETA SA 
Fabriques d'Ebauches (Grenchen, Swit­
zerland), a company belonging to the 
SMH (Swiss Corporation for Microelec-

tronic and Watchmaking Industries, 
Ltd.) group, recently unveiled a brand 
new 8-3/4"' automatic mechanical move­
ment. Designed expressly to satisfy re­
quests from ETA's customers, this new 
movement will be flatter than any other 
movement of its size to be mass-pro­
duced anywhere in the world. 

The new movement displays the 
hours, minutes, and seconds with hands 
and the date in a window. These are 
controlled by a 3-position stem. In the 
first or running position, the movement 
can be wound manually ifit has stopped 
during storage. In the second position, 
the stem enables the user to rapidly 
correct the date, and, in the third posi­
tion, to synchronize the time display 
exactly with a time signal using the stop 
second device. The automatic mecha­
nism provides a power reserve of at least 
42 hours. 

During the development stage 
of this addition to its Mecaline range of 
mechanical movements, the company's 
engineers gave priority to using compo­
nents and systems which had proved 
particularly efficient and reliable in other 
ETA calibres. At the same time they 
exercised considerable ingenuity when 
it came to fitting an automatic winding 
mechanism into the small space avail­
able. The latter resulted from the need to 
limit the overall height to no more than 
3.60 mm to meet customers' demands for 
a very flat movement. 

ETA's new 8-3/4"' automatic 
movement (calibre 2000) is expected to 
generate great enthusiasm among the 
producers of high-class mechanical 
watches for which there has been such a 
striking revival in d~mand in recent 
years. 

For more information, contact 
Fran9ois Habersaat, ETA SA Fab­
riques d'Ebauches, CH-2540, Gren­
chen, Switzerland; tel. (065) 51 71 71; 
fax (065) 51 71 74. 

ETA 



W t SHIP C 0 D .OR NF.I JO DAVS IF YOU HAV~ 
A PREVIOUS A?P!)()Vf:D ACCOUNT OR YOU 
M/\V ~ t>lE <OttOWL'G Cl>IOOil CAAOS 

[%J[ii]E!!J8 
r_( OC~i(~SJDE®))_; 

"trh Eouyth•1Jor th. Woich R•taiJ<r 
~ P .. BOX 1956 

Corona, California 91720 

BLACK SPORTSTRAP 
'. . DISPLAY ASSORTMENT S·3901 

er:!}ffld 
••••• 11· ·· • • 

Your Cost Only $97.50 

Retail Value - $398.00 
with Free Display Included 

ditM&ml\t!'j 
SQQ .. 292-5522 

FAX 909-279-5671 
Information 909-279-5670 

Item #S-33 20mm 

Fits 
Casio, Timex, 

Seiko, and others 

Item #S-88 18mm 
Fils 

Seiko & Citizen 
Divers 

WATCH BATTERY SALE 
A very special price. Batteries are sold in 100-packs 
flf\. A FANTASTIC DEAL J 

\I) @~<@ ..._,,,.. 364... 100 Pak . . . $22.00 
377. . . 100 Pak . .. 28.00 WATCH 

SALE 362 ... 700 Pak . . . 26.00 
377 .. . lOOPak ... 32.00 BATTERY 
395. . . 700 Pak . . . 34.00 SALE 
379... 700 Pak . .. 37.00 
321 ... 700 Pak .. . 38.00 

All cells Guaranteed Factory FRESH! All Watch Batteries Available 

A complete selection of Sportstrap 
replacements for all watersport and 
Action watches: made to fit all popular 
selling models by: CASIO, TIMEX. LORUS. 
SEIKO, CITIZEN, ARM/TRON, and many 
others. Display is shipped loaded with 
straps. This is a great profit maker ! 

Item #S-_819 22mm $2 21 
Fils 

Casio G-Shock • ea 

1 OO's of Different 

""' ORDER 
TODAY 

Models In Stock! 

• Your Total Cost $99. 00 

Retail Value $400.00 

• 4 Different Books 
of Top Sellers! 

• All Straps Retail 
at only $9.95 each. 

NEWI 40-Piece Leather Strap Books For Ladies or Men 
Book #705/40 

40 pieces of Men's Lizard Grain Calfskin 

Your Cost Only $99.oo 
Retail Value - $400.00 

Free Strap-Book Included 

Book #733/40 
40 pieces of Ladie's Lizard Grain Calfskin 

Your Cost Only $99.00 

Retail Value - $400.00 
Free Strap-Book Included 

Book #605/40 
40 pieces of Men's Alligator Grain Calfskin 

Your Cost Only $99.00 

Retail Value - $400.00 
Free Strap-Book Included 

Book #633/40 
40 pieces of Ladie's Alligator Grain C al fskin 

Your Cost Only $99.00 

Retail Value - $400.00 
Free Strap-Book Included 
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SCHOLASTICALLY 
SPEAI<-ING 

North Seattle Community College 
Tony Knorr, Instructor 

S tudents in the Watch and Clock Technology 
program at North Seattle Community College 

are often in awe of the view. On a clear day outside of the 
classroom on the west side of the urban campus, the 
view is of the pristine Cascade Mountains framing the 
city's homes, traffic, and shopping malls. 

Inside the classroom, the view is of the inner 
workings of watches and clocks--the result of a state-of­
t he-art video camera which magnifies intricate repairs 
and alignment techniques to the entire class using an 
overhead monitor. Students can see even the finest 
details of the day's lesson. 

The view of the student's future after complet­
ing the specialized program may be even better. 

A promising career, beautiful surroundings, 
and outstanding instruction and facilities are just a few 
of the reasons students choose to enroll in the outstand­
ing program at North Seattle Community College. One 
of four campuses in the Seattle Community College 
District (Seattle Central, South Seattle Community 
Colleges, and Seattle Vocational Institute are the oth­
ers), North is the only one among them to offer a 
horology program. 

Students may earn a vocational certificate after 
completing 102 credits which takes about two years. 
Classes include a sequence of courses in Watch and 
Clock Technology and specially designated classes in 
Jewelry Design. To earn an.Associate of Applied Science 
degree, students must also complete selected English, 
Business, and Engineering courses. Training is pro­
vided in lathe work, filing, grinding, tool making, gear 
cutting, theory and adjustment of the escapement, parts 
manufacturing, hairspring manipulation, and cleaning 
and adjusting all types of watches and clocks. 

One step inside the classroom, and even the 
layperson can see the emphasis on lab work. The room 
is a collection of benches, each one equipped with hand 
tools and a good work light. Students are either intently 
bent over their work or studying the details on the 
screen above. The room has a reverent silence. Visitors 
from the community who bring in their watches and 
clocks for repair and use as laboratory study pieces, 
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often feelcompelled to speak in whispers and tip-toe out, 
closing the door quietly behind them so as not to disturb 
the class work. 

The work they bring in gives students the op­
portunity to repair everything from antique timepieces 
to clocks and modern quartz watches. The fee is the cost 
of the parts only. It gives students the chance to work 
directly with customers, which is also likely to be part of 
their real world experience. 

Besides these hands-on experiences in the main 
classroom, students learn about lathes and milling 
machines to fabricate tools, parts, and cut gears in a 
special adjacent laboratory. 

The program has been part of North's curricu­
lum since the college's inception in 1970. Tony Knorr, 
with 44years of experience in watch repair, has been in 
charge since 1989 and has never stopped improving 
program curriculum and facilities. He continues the 
school's historic commitment to the program which was 
developed by long-time instructor George Lewis. 

Lewis was a talented gymnast and coach of the 
1964 Olympic gymnastic team. He put an athlete's zeal 
into his teaching, acting as a trainer and coach for watch 
and clock technology students at North from 1970 until 
his retirement in 1988. This year a commemorative 
sundial was placed in the campus iris garden in his 
honor. 

Knorr maintains Lewis' enthusiastic tradition 
with help from Lynne Hull, an artist who specializes in 
metal work and jewelry. Hull inspires her students on 
how to combine craftsmanship with creativity in design, 
fabrication, stone setting and cutting, tool usage, sol­
dering, chainmaking, casting, and a wide range of 
jewelry making techniques. This combination of horol­
ogy and jewelry exposes students to useful and creative 
skills. 

Knorr keeps track of his alumni. He has found 
them everywhere from downtown jewelry shops to 
Switzerland where some students have continued their 
studies. Virtually all graduates who want to work in the 
field find employment, usually in watch service factory 

(Please turn to page 41) 



EVEREADY ECONOMY 
BATTERY ASSORTMENT 

Quantity # 
5 317 
5 319 
5 321 

10 362 
10 364 
5 370 

10 371 

• Total of I 00 batteries 

• Compact organizer 

•Easy check 

• "How To Change A Battery" 
booklet with battery 
cross reference, 

$35.50 

Accutr-on 214 
#112 lndexWheel 
#71 I Coil Assembly 
Complete Movement 

Accutron 218 
#112 lndexWheel 

Quantity # 
10 
10 
5 
5 
5 
5 
5 

377 
379 
389 
390 
391 
397 
399 

EVEREADY 
BATTERY 

ANAL'(ZER 
·'' 

Quickly tests ~atteries with­
out opening the case, 

$47.50 

$12.50 
$37.50 
$90.00 

#712 Component Wheel Assembly 
$12.50 
$40.00 
$40.00 
$90.00 

#715 Cell Coil Assembly 
Complete Movement 

All Prices Good Through 
Sept 30, 1993 

EVEREADY BATTERY SPECIALS 
# 

321 
362 
364 

Price 

$0.41 
$0.32 
$0.23 

# 
371 
377 
379 

Price 

$0.32 
$0.32 
$0.36 

MOVEMENT SPECIALS 
ESA 202.001 
ESA 210.001 
ESA 255.411 
ESA 255.441 

$29.50 
$165.00 

$45.00 
$45.00 

ESA 256.041 
ESA 256.111 
ESA 279.001 
ESA 280.002 

$55.00 
$55.00 
$69.50 
$30.00 

As featured in our 2nd Edition Watch Material & Tool Catalog 



ALABAMA 
COURSON, Stephen D.--Mobile, AL 

ARKANSAS 
BISHOP, Frank L.--Higden, AR 

ARIZONA 
Tom Baggett, Jr.--Goodyear, AZ 

CALIFORNIA 
COFFEY, Richard--Santa Clara, CA 
HUNGELING, Gerhard--Stockton, CA* 
KRUSE, Kent 0.--Chula Vista, CA 
TAVIS, lke--Prunedale, CA 
TIERNEY, Edward J., Jr.--San Pedro, CA 

Sponsor: Edward J. Tierney, Sr.-­
Janesville, WI 

COLORADO 
BAYS, Marvin L.--Westminster, CO* 
FUHR, Janet--Littleton, CO 
MATHEU, Scott--Aurora, CO 
WALDEN, Michael D.--Grand Junction, CO 

CONNECTICUT 
MUCCI, Andrew M.--Stratford, CT 

DELAWARE 
LEMD, Edward W.--Smyrna, DE 

Sponsor: Alan Kaplan--Drexel Hill, PA 

DISTRICT OF COLUMBIA 
ECKSTONE, Texas $.--Washington, DC 

FLORIDA 
DEMARAY, Neal--Orlando, FL* 
FLETCHER, Thomas A.--Miami, FL 
GHIDONI, E.L.--Anna Maria, FL* 
MAVES, Kenneth L.--New Smyrna Beach, FL 
MCRAE, Marvin W.--Havana, FL* 

IDAHO 
CALL, Ben--Twin Falls, ID 

ILLINOIS 
BOBER, Katherine E.--Lansing, IL 
BOBER, Tommy R.--Lansing, IL 

IOWA 
JENSEN, Gary L.--Des Moines, IA* 
MORGAN, John E.--Dubuque, IA* 
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REIFF, Al--Ankeny, IA 
Sponsor: Todd Schwartz--Des Moines, IA 

SETTELL, Jeff--West Des Moines, IA 

KANSAS 
FREY, Kenneth L.--Newton, KS* 

KENTUCKY 
MICHELSON, Louis--Paducah, KY 

LOUISIANA 
MURRELL, Leonard, Jr.--Venice, LA* 

MARYLAND 
WARREN, John--Baltimore, MD 

Sponsor: Jerry Kincaid--Baltimore, MD 

MASSACHUSETIS 
CAREY, Christopher M.--Watertown, MA 

MINNESOTA 
CARLSON, Harry--St. Louis Park, MN* 
WIDENHOEFER, Ronald H.--Albert Lea, MN 

MISSOURI 
HASSELMAN, Norma--Jefferson City, MO 

MONTANA 
BURROWS, Gerald C.--Helena, MT 
FISHER, Keith--Darby, MT 

NEBRASKA 
BOURNE, Gregory--Omaha, NE 
OLSON, Floyd--Omaha, NE 

NEW JERSEY 
KLEIN, James F.--Princeton, NJ 

Sponsor: Daniel Neid--Newton, NJ 
MICK, Richard--Burlington, NJ 
POLINIAK, Eugene $.--Willingboro, NJ 
WOOLLEY, Ray--Haddonfield, NJ 

Sponsor: Dewey Clark--Glen Arm, MD 
ZUBOW, Emanuel--Bloomfield, NJ 

Sponsor: Henry Frystak--Linden, NJ 

NEW YORK 
MEYER, Martin N.--Gowanda, NY* 
WEINSTEIN, Richard--Brooklyn, NY 
WILMAN, John--Hopewell Junction, NY 

NORTH CAROLINA 
BERNBROCK, John--Charlotte, NC* 

HATTEM, Michael B.--Greenville, NC* 
HOLZWARTH, Herbert P.--Raleigh, NC* 

OHIO 
ALEXANDER, William A.--Salem, OH 

Sponsor: Mark A. Baker--Damascus, OH 
BRANDT, Herman G.--Martin, OH 

Sponsor: Ron DeCorte--Toledo, OH 
LUCAS, John M.--Fairfield, OH 

OKLAHOMA 
WAMPLER, Kenneth--Marlow, OK 

PENNSYLVANIA 
BENSON, Carl J.--Reading, PA* 
RUDASILL, Scott M.--Altoona, PA 

TENNESSEE 
DAVIS, Teddy J.--Nashville, TN* 
GILMORE, Patrick--Nashville, TN* 

TEXAS 
BELIK, Jaroslav--Rosenburg, TX 
CULLISON, Donald L-McGregor, TX* 

Sponsor: Purdis Medlin--Lorena, TX 
DEVERFAUX, Robert R.--Temple, TX 

Sponsor: Richard E. Johnston--Temple, TX 
HEADRICK, Mark--Austin, TX* 
MANNO, Peter J.--Austin, TX 
MCDONALD, Darry D.--Burkburnett, TX 
VANDEVENDER, Howard--Plano, TX 
WEBB, Michael A.--Austin, TX 

Sponsor: Scott Webb--Plano, TX 

UTAH 
GOLOSHEHOPOV, Leonid--Sandy, UT 
JEFFS, Wayne L.--Clinton, UT 

WASHINGTON 
WOLF, Robert A.--Seattle, WA 

Sponsor: Gail I. Sherman--Seattle, WA 

FOREIGN 
DOVE, Russell--St. Marys, Sydney, Australia 
GOODHUE, Robert--Ruakaka, New Zealand 
HILL, Tim Friendship--Berkshire, England 

Sponsor: Jim Williams--Cortez, CO 
TETLOW, John··-Coulson, Surrey, England 
WIJESINGHA, S. Rukmal--Borella, Sri Lanka 

* AWi welcomes back 
these Individuals who have chosen 

to reinstate their membership. 



ROUND MINERAL GLASS CRYSTAL 
HIGH TEMPERED WITH POLISHED AND BEVELED 
EDGE, THICKNESS: 0.8mm FOR LDS & l.Omm FOR GTS 
SIZES: 12.0mm, 12.lmm TO 36.0mm 

CRYSTAL ASSORTMENT: 
XTL-100: 
100/PC CONTAINS ONE EACH OF MOST POPULAR SIZES 
FROM 12.0mm TO 36.0mm ... FOR ONLY $58.00 
XTL-200: 
200/PC ASSORTMENT CONTAINS ONE OF EACH 
FROM 14.0mm TO 33.9mm .. . FOR ONLY $99.00 

NEW! 
THICK CRYSTAL 2.0mm 

SIZES: 25.0, 25.5 TO 32.0mm 

These crystals are ideal for Japanese Diver Watches 

ASK YOUR DEALER FOR SMEA TEMPERED CRYSTAL 

SPRING BAR ASSORTMENT 

SP-201: 
500 pcs of double flange spring 
bars, with l.5mm diameter. 
All popular sizes, 10 ... 20mm, 
and packaged in convenient 
clear plastic box, with a listing 
of sizes. qi., UL (F==-= ==;i 

FOR ONLY 

$17.90 

CROWN ASSORTMENT 

CR-301: 
100 pieces of (tap 10) crown 
assortment. Four different designs, 
2 sizes, and all in gold color. 
Suitable for Swiss and Hong Kong 
watches. With listing of inside and 
outside diameters. 
FOR ONLY 

$15.90 

SMEA CALL (800) 536-7632 FOR YOUR NEAREST 
DEALER AND FOR A FREE SAMPLE 
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Antique Watch Restoration @i993 

Part LXXXXIII 

Making a Double-Duplex 
Escape Wheel 

T he double-duplex escapement was used in 
watches made for the Chinese trade in the 

middle 1800s. These watches were known as Chinese 
duplex watches; therefore, the escapement is often 
referred to as a Chinese duplex escapement. This es­
capement is also referred to as a crab-tooth escapement 
because the teeth resemble a crab's claw. 

This escape wheel is more difficult to make than 
the single duplex escape wheel. There are three reasons 
this is true. The wheel is made of steel instead of brass, 
more operations are needed to make the double-duplex 
wheel, and the wheel needs to be hardened and tem­
pered after it has been made (whereas a brass wheel 
does not). The double-duplex escape wheel is made of 
steel so the teeth will be stronger and more wear­
resistant. Steel is more difficult to machine than is 
brass. 

Figure 1 shows a scale drawing of a double­
duplex escape wheel. This drawing was made from a 

Figure 1 
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ARCHIE B. PERKINS 
CMW, FNAWCC, CMBHI 

(All rights reserved by the author) 

good escape wheel at a scale of ten to one. The angular 
measurements were gotten by chucking the wheel true 
in the lathe headstock and using a 360 index on the lathe 
spindle with an index latch fastened to the lathe bed. A 
circle saw that ran true on an arbor chuck was fastened 
in the milling head spindle and used as an indicator for 
checking the angular distances. Since there are 360 
degrees in a circle, each division of the 360 division 
index plate equals one degree. The same index plate was 
used when making the new escape wheel. 

Setting Up the Equipment 
Figure 2 shows the arrangement used to make the 
escape wheel. The escape wheel blank is made and 
shellacked true to the flat end of a cement brass as 
shown. Enough shellac should be used to hold the blank 
securely to the face of the cement brass. The diameter of 
the cement brass should be the same as the diameter of 
the wheel blank. The wheel blank should be slightly too 

Figure2 



large to allow it to be trued up with a cutter after the 
blank has been shellacked to the rement brass. 

The cutter for cutting the escape wheel is a fine 
tooth circle saw type cutter. The pitch of the teeth on the 
cutter should be about .50mm for best results. It would 
be best if both sides of the cutter were relieved so the 
cutting edge of the cutter would be thicker than the 
sides of the cutter back of the cutting edge. One can do 
the cutting of the wheel without relieving the sides of 
the cutter by being cautious. The diameter of the cutter 
used was 23.50mm with a thickness of .60mm. The 
thickness of the cutter can be greater than this for a 
double-duplex escape wheel, but it is not necessary. 

Another requirement for the equipment is that 
the longitudinal slide of the slide rest holding the 
milling head has an adjustable stop. There should also 
be an adjustable stop on the vertical slide of the milling 
head. The reason for these stops is so the cutter can be 
fed to the same point each time it is moved. An adjust­
able stop is not needed on the cross slide of the slide rest. 

Before one starts to cut the teeth on the escape 
wheel blank, the outside edge of the cutter should be 
centered up with the lathe headstock center as shown in 
Figure 3. Then, the center chuck is removed and the 
cement brass holding the escape wheel blank is fastened 
in the lathe headstock spindle. 

Next, the escape wheel blank is turned true and 
to the correct diameter. Then the index latch is engaged 
in the index position of the index plate. This position 

RM-90 

should be marked with a line and an "O" at the end of the 
line. The marking can be done with a felt-tipped pen. 
This is an important position since it will be referred to 
several times while making the escape wheel. 

Figure3 

Your tax-deductible donation of old watch movements (complete 
or partial) will insure a supply of spare parts for present and 
future watchmakers who restore and service vintage watches. 
Send to: A "WI ELM Trust Movement Bank, c/o A WI Cen­
tral, 3700 Harrison Ave., Cincinnati, OH 45211. 

Automatic infrasonic watch cleaner. Ultrasonic watch cleaner. Automatic and programm$1e. 
Affordably priced, dependable to Economical to operate. Vibrasonic watch cleaner. 

operate, solidly built. Perfect for the small shop. Deluxe - top of the line. 

For more intormation~or VIBROGRAF U.S.A. CORP. 
the name of your local 504 Cherry Lane, Floral Park, NY 11001 
distributor contact: Tel: (516) 437-8700 Fax: (516) 437-8708 
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Figure4 

Cutting the Escape Wheel 
Locking Tooth Sections 

B 

The first slot made in the escape wheel blank will form 
the locking faces for the locking teeth. On this particular 
wheel, the locking faces are undercut 5°; therefore, the 
centered edge of the cutter must be moved off-center 5°. 
Figure 4, View A shows how this is done. One would 
lower the cutter until its edge touches slightly on the 
edge of the wheel blank. Then, the cutter is turned by 
hand so a small mark is made by the comer of the cutter 
on the edge of the blank. The cutter is then raised from 
the blank. Next, the blank is indexed 5 divisions (5°) 
counterclockwise as shown. This index position is marked 
with the felt-tipped pen. Now, the cutter is moved over 
until its left corner is at the mark made previously on 
the edge of the blank. This new position of the cutter is 
shown in dashed line. 

Next, the six slots are cut which will form the 
undercut locking faces of the locking teeth. These slots 
are cut to a depth which is almost to but not touching the 
impulse tooth rim of the wheel blank. When the proper 
depth has been reached, the stop on the vertical slide is 
set so all of the slots will be cut to the same depth. The 
wheel blank is indexed 60 notches or holes each time a 
slot is cut. These index positions should be marked as 
they are counted off. 

After the first six slots have been cut, one would 
reset the cutter for cutting the slots which will form the 
back sides of the locking tooth sections of the escape 
wheel. This is shown in Figure 5. 

View A, Figure 5 shows how to reset the cutter. 
With the index latch set in the ftoft or starting position of 
the index plate, one would line up the right side of the 
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Figure5 

B 

cutter with the locking corner of the locking face of the 
slot as shown. Since the width of the tooth section will 
be 15°, one would index the blank clockwise 15 divisions. 
When the 15 divisions have been counted off, this point 
should be marked with a different color felt-tipped pen. 
This places the blank in position for cutting the backs of 
the tooth sections. 

View B, Figure 5 shows the slots being cut. 
These are cut to the same depth as the first six slots. One 
would index 60 divisions each time a slot is cut. These 
new positions should be marked. 

After the slots have been cut to form the six 
tooth sections, the excess material between the tooth 
sections must be removed with the cutter. This is shown 
being done in Figure 6. The dashed lines show the 
different positions that the blank is indexed to when 
removing the excess material. One can remove the 
excess material from each section individually or by 
removing the same amount from each section until all of 
the excess material has been removed. After the excess 
material has been removed from a section, the index 
latch is lifted from the index plate to allow one to move 
the headstock back and forth so the cutter will finish the 
rim of the wheel between the tooth sections. The head­
stock should be turned slowly back and forth to obtain 
a smooth finish. As the bottoms of the spaces are being 
smoothed out with the cutter, the cutter should be 
centered with the edge of the wheel blank. 

Cutting the Escape Wheel 
Locking Teeth 
Now that the six locking tooth sections have been made, 
the double teeth are made on each section. The cutter 



Figure 6 

Figure 7 

I \ 
I I 

I ' I J 
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used for this job would need to be made up special. Since 
this escape wheel is made of steel, it would be best to 
have a fine tooth circular cutter to use for cutting the 
teeth. One could make a fine tooth circular cutter by 
using a pantograph device such as is shown in the 
December 1980 issue of Horologfoal Times "Technically 
Watches" column. 

The double teeth can also be cut with a proper 
fly cutter as shown in Figures 7 and 8. The fly cutter 
should be hard enough and tough enough to withstand 
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FigureB 

the cutting of the teeth without wearingdown or break­
ing. The cutter should not be turned very fast and 
should be fed through the wheel blank very slowly and 
steadily. One should also take very light cuts all around 
the blank instead of trying to remove all of the material 
in one cut. If the fly cutter is made from carbon steel, it 
should be left hard. A fly cutter could be made from a 
high speed steel drill blank, or even a carbide drill blank 
for better results. The fly cutter shown in Figures 7 and 
8 is held in a cross hole of an arbor chuck. The back side 
of the cutter is shown in the illustrations. 

To set the cutter, refer to Figure 7. 
First, the index is set at the "O" starting point. 

Then, the straight edge of the cutter is lined up with the 
locking corner of the locking face of the tooth section as 
shown.Now, the wheel blank is indexed 5 divisions (5°). 
Next, the cutter is moved off-center so the straight side 
of the cutter again lines up with the corner of the locking 
face of the tooth section. This is shown in dashed line in 
Figure 7. The purpose of setting the cutter 5° off-center 
is so the back tooth will be undercut 5° when the teeth 
are cut. 

After the cutter has been set in its proper 
position, one would proceed to cut the teeth. This is 
shown being done in Figure 8. One would first index the 
blank clockwise 8 divisions, or 8°. Then, lower the cutter 
into the edge of the blank so it will take a very light cut. 
The same depth cut is taken on all of the tooth sections. 
Then the cutter is lowered slightly more as cuts are 
made again in all tooth sections. This is continued until 
the spaces are cut, leaving a flat tip on the teeth which 
has a width of about .08mm. NOTE: The teeth should 
not be cut so they have a sharp tip. This makes the tips 
of the teeth too weak and fragile. 

Next, one would index the blank clockwise 8 
more divisions and cut the back teeth on the tooth 
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Figure 9 

Figure 10 

sections. When cutting the back teeth, there is less 
strain on the cutter, so these cuts can be made at full 
cutter depth by feeding the cutter very slowly. These 
cuts are shown in dashed line in Figure 8. One would 
index 60 divisions each time, and these divisions should 
be marked each time they are counted off. 

Cutting the Faces 
of the Impulse Teeth 
Next, the arbor chuck and its fly cutter are removed 
from the milling head, and the cutter used previously is 
placed in the milling head in preparation for cutting the 
impulse teeth. When GUtting the impulse teeth, the 
cutter should turn in the opposite direction to the 



direction used when cutting the locking teeth; there­
fore, the cutter should be reversed on the arbor chuck. 

Figure 9 shows the start of this procedure. View 
A shows how the cutter is relocated to the proper 
position for the first cuts. First, the index latch is placed 
in the "O" starting position. Then, the left side of the 
cutter is lined up with the locking comer of the front 
tooth as shown. Next, the headstock is indexed 30 
notches (30°) clockwise which places the wheel in the 
proper position to cut a notch that will form the acting 
face of an impulse tooth. NOTE: The acting faces of the 
impulse teeth are situated exactly in the center between · 
the tips of two front locking teeth. Since the tips of the 
front locking teeth are 60° apart, the acting faces of the 
impulse teeth would be 30° from these points. After the 
cutter has been positioned, the notches are cut. This is 
shown in View B, Figure 9. When cutting the impulse 
teeth, the cutter should turn in the direction of the 
arrow in View B, Figure 9. The cutter is fed through the 
impulse rim just to the point where the cutter stops 
making a cutting noise, then the stop is set on the 
vertical slide. With the slide against the stop, the cutter 
is fed into the impulse rim until the cutter is just short 
of touching the bottom of the cut-out of the blank. Then, 
the stop is set on the longitudinal slide. 

After the first slot has been cut and both stops 
set, the other five slots can be cut by raising and 
lowering the cutter or by moving the cutter in and out 
of the impulse rim (View C, Figure 10). 

Cutting the Width of the Lands 
for the Impulse Teeth 
Figure 10 shows how the cutter is set and the width of 
the lands for the impulse teeth are cut. View A shows 
how the cutter is reset to cut the width of the lands. This 
time, the right side of the cutter is lined up with the 
acting face side of the slot as shown. Then the wheel is 
indexed 8 notches, or 8°, which places the wheel in 
position to cut the slot that will form the width of the 
impulse tooth land at 8°. NOTE: In some cases where 
the impulse tooth rim is very narrow, one may only need 
to index 6 notches in order to have enough width for the 
lands. View B, Figure 10 shows the 6 slots being cut, and 
View C shows a top view of a slot being cut. These slots 
are cut to the same depth as the first slots. 

After the six slots have been cut, the excess 
material is removed from between the impulse teeth. 
This is done in the same manner as when the excess 
material was removed from between the locking teeth. 

Cutting the Angle on the 
Backs of the Impulse Teeth 
Figure 11 shows how the cutter is positioned and the 
angle is cut on the backs of the impulse teeth. To position 
the cutter, index the spindle holding the wheel blank 30 
divisions (30°) counterclockwise. Then move the cutter 
off-center until the right edge of the cutter is in position 
to cut the back of the impulse tooth land to finish 
forming the impulse tooth. This is shown in dashed line 

TWINCO ULTRASONICS! 

CL1706T 

POWERFUL cleaning, with DURABLE construction. 
Designed especially for the jewelry industry for years of RELIABLE service. 

American made, with an unconditional 
TWO YEAR warranty! (Replace or repair.) 

~ 2 QUART MODEL with Timer and Heater 
•Stainless Steel Cover • 50 watt/120 volt •Tank size: 5-1/2" x 5" x 4" 

CL 1703T . .. $245.00 Compare at $383.00 

~ 1 O QUART MODEL with Timer, Heater and Drain 
·Stainless Steel Cover • 200 watt/120 volt •Tank size: 11-1/5" x 9-1/2" x 6" 

CL 1706T . .. $779. 00 Compare at $958.00 

l
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_ 6150 Wayzata Blvd., Minneapolis, MN 55416-1239 

T w I N c 0 USA: 800/328-6009 FAX: 800/328-6001 
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in View A, Figure 11. It is a good idea to first move the 
cutter farther from center than needed, then remove 
material gradually from the back of the tooth until the 
tooth is correct. Then, the wheel is indexed and the 
backs of the other five teeth are cut. The outside corner 
of the impulse teeth should not be pointed but should be 
left with a flat surface which is .04mm to .05mm wide. 
This corner should be rounded and finished after the 
wheel has been hardened and tempered. 

After the wheel has been completely cut, it is 
removed from the cement brass. The shellac is removed 
from the wheel and the wheel is hardened and tem­
pered. 

Hardening and Tempering 
the Escape Wheel 
To harden the wheel, it is clamped between two discs of 
steel, one of which has been turned out to clear the 
impulse teeth of the wheel. The clamp can be a pair of 
tongs or the two discs holding the escape wheel can be 
held together with iron binding wire. The whole mass is 
first warmed and then dipped in boric acid powder so it 
is coated with the powder. Then, the mass is re-heated 
to a full medium cherry red and quenched in cold tap 
water. 

Then, the wheel is removed from between the 
two discs and checked with a fine file for hardness. Then 
it is cleaned and tempered to a first blue color on some 
sand in a blueing pan. 

BULLETIN 
BOARD 

A. NEW REQUESTS 

LARGE BALANCE WHEEl.S WITII STAFFS 
Lathe classes, traveling and at Project Extend, need large balance 
wheels with good staffs for use in learning how to properly use the 
Jacot tool. 

HAIRSPRINGS, COLLETS & STUDS 
Several Project Extend courses and the traveling Bench Course on 
hairspring vibrating need all sizes of hairsprings, individual collets, 
and studs. 

COMPLICATED WATCHES FOR PRACTICE 
The course on complicated watches seeks mechanical movements for 
student work. Panial movements will be put to good use. 

B. RESPONSES 

PLANS TO BUILD 
WOODEN WORKS GRANDFATHER CLOCK 
Several readers pointed out that S. LaRose sells plan #087089 for 
$7.95. Ivan Sumearll, Plainville, KS and Wallace Morse, Puluth, 
MN supplied copies of plans by John R. Lord which appeared in Fine 
Woodworking, Spring 1978. We also received plans for an 8-day 
movement by James Darron. 
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Figure 11 

"Antique Watch Restoration" will continue next 
month. 

D 

HAHL MFG. CO.--PNEUMATIC MASTER CLOCK 
Alton A. DuBois, Jr., Queenbury, NY, suggests that copies of Hahl 
patents should be available, and the firm named below buys and sells 
parts for Hahl clocks. 

Larry Krunzel 
P.O. Box 141641 
Grand Rapids, MI 49514 
(616) 458-6921 

HENRICHS JEWELRY CO. 
Jewel J. Bonat, Hamilton, KS, writes: 

This clock hung in the window of Virgil Henrichs Jewelry 
at 139 North Main in Wichita, KS back in 1929. I was a jewelry 
delivery boy for the L&W Wholesale Jewelry at the time. 

C. ITEMS STILL NEEDED 

BRANSON MODEL 52 SCHEMATIC 
Richard Diefenbach, St. Johnsburg, VT, is aware that A WI has a 
numberof schematics for Branson cleaners.Unfortunately, we do not 
have a sche-matic for Model 52. If you can supply, we will add it to 
our collection which consists of schematics for B-12, B-12R, B-128, 
B-220, B-220R, and B-32. 

ULLMAN ELECTRIC CLOCKS 
Martin Sarill, St. Petersburg, FL, is seeking the distributorofUllman 
Electric Clocks which he says are Swiss made. 

Do yov have information regarding this month's requests? Do yov need 
information about one or this month's responses? Ir so, send a selr­
addressed, stamped business-sl7.e envelope and your request to: • Bvlletin 
Board,• c/o A WI Central, 3700 Harrison Avenue, Cincinnati, OH 45211. 



AWi AWARDS 
SCHOLARSIDPS 
A WI has awarded two scholarships to the winners of the 
"It'sAbout Time" division of the National Science Olym­
piad. 

The winners this year were Josh Horstman and 
Eric Baldwin of North Central High School in India­
napolis, Indiana. They designed and made a meter 
length pendulum with an indicator sea.le. 

The finals were held at the University of South­
ern Colorado at Pueblo. Forty-nine teams, consisting of 
98 high school students, competed in this event. 

According to Wes Door, President of A WI, "We 
like to encourage these youngsters, as many of them 
have expressed an interest in entering the watchmak­
ing and clockmaking professions.• 

Jerry M. Faier represented A WI, and is also 
involved with the Science Olympiad. If you would like to 
become involved or would like more inforrmation, con­
tact: Jerry M. Faier, The Clock Makers, 7210 W. 
79th Street, Overland Park, KS 66204; (913) 648-
2014. 

YOU HAVE TRIED THEM ALL ... NOW TRY 

PLYMOUTH 
WE ARE A FULL SERVICE MATERIAL SUPPLIER. 

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

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

SEND FOR A FREE SET OF CIRCULARS. •••••••••••••••••••••••••••• 
PLYMOUTH WATCH MATERIAL CO., INC. 

87 Nassau St., Room 909 
New York, NY 10038 Tele hone 212) 267-4441 

0 

ARE YOU 
TIRED OF 
RUNNING 

FROM PLACE 
TO PLACE TO 
FIND WHAT 
YOU NEED? 

STOP! ~·~ -
~- · 

S. LaRose has it all! 
Tools Books 
Clock kits Supplies 
Clock material Equipment 
American watch material Swiss watch material 
Quartz watch movements Mechanical movements 
A fast efficient crystal A mainspring fitting 
fitting service service for clock barrels. 

NO MINIMUM ORDERS & NO HANDLING FEES 

1142186 

1142162 

#285 ij 

ILLINOIS 
- #87 Illinois 16 size case screws ........... $10.00 dz. 
- #1411 Illinois 16 size ellinvar balance wheel only, 
with gold screws .................................... $20.00 ea. 
- #1693 Illinois 16 size Bunn Special ratchet 
wheels .................................................... $11.03 ea. 
- 1957 Illinois 16 size Bunn Speclal crown 
wheels .................................................... $11.03 ea. 
- Write for our listing of 60 Hour Bunn Special 
material. 

HAMILTON 
- #42186 Hamllton 21 ship chronometer 
staff ......................................................... $70.00 ea. 
- #42074 Hamilton 21 escape pinion ..... $70.00 ea. 
- #42162 Hamllton 21 balance or plate 
jewel ....................................................... $25.00 ea. 
- #285 Hamilton 21 detent spring locking 
jewel ....................................................... $45.00 ea. 
- #37112 Hamilton 22 deck watch staff .. $5.15 for 3 
-#37353A Hamilton or Elgin civil date elapsed time 
clock AN5741-1, Hamilton H37500 or Elgin E37500 
center sweep second wheel with heart cam and 
screw ...................................................... $21.38 ea. 

S. ,~i{J~Inc. 
'Wor[tf witfe 'lJistriDutors to 9/oro[ogists 

'~\l,tU?' 

234 Commerce Place, P.O. Box 21208 
Greensboro, N.C., 27420,USA 

Phone: (919) 275-0462 
Fax Number: 1-800-537-4513 
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How to Make a 
Stopworks Star Wheel 

F igure 1 illustrates a condition 
we find quite often while 

servicing high-grade watches. The star 
wheel (also known as a Maltese cross) 
component of the counting and locking 
mechanism usually mounted on the 
mainspring barrel cover is missing. 
Possibly, it was removed to increase the 
running time of the watch at the expense 
of accuracy. Five or six full turns of 
mainspring torque can usually be stored 
in the barrel without the stopworks. The 
star wheel mechanism most often seen 
will allow four turns of the most 
uniform portion of the mainspring 
torque to be used, thereby improving the 
timekeeping of the watch by assuring 
that the gear train and balance wheel 
receive a more constant flow of power 
from the mainspring. 

Figure 2 is the result of an 
experiment with an 18 size mainspring 
barrel to see how much the relative 
torque increases per turn as the main­
spring is wound. An orphaned barrel 
was used for the experiment. A light­
weight aluminum moment arm with an 
effective length of about 1.5 inches was 
epoxied to the barrel cover. The barrel 
arbor was chucked in the lathe with the 

moment arm in an upright position. An 
elastic band was attached to the moment 
arm at the 1.5 inch position, and the 
elongation of the elastic band measured 
at each full revolution of the mainspring 
as it was wound. The graph shown in 
Figure 2 is a best fit average of several 
recordings, and appears to follow Robert 
Hooke's Law (as is the tension, so is the 
force) up to about the 4th tum before the 
torque in this particular barrel increases 
considerably during the last two turns. 

The star wheel looks rather 
complicated, but it is a lot of fun to 

Figure2 

TORQUE 

TURNS / 3 

ROBERT D. PORTER, CIVIW 

make. A milling attachment for our 
lathe and a means of dividing the circle 
into ten equal segments is required. 

Figure 3 shows a typical 
stopworks assembly in the lock-down 
position. The arrows represent impor­
tant measurements that must be deter­
mined before starting to make the star 
wheel. 

As the watch is wound, the 
action of the finger piece and star wheel 
is illustrated in Figures 4 and 5. This 
action continues for four turns until 
lock-up occurs, as shown in Figure 6. 

5 6 

RELATIVE TORQUE VERSUS TURNS 

MAINSPRING BARREL 

Figure 1 
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Figure3 
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STARTING, LOCK-DOWN POSITION 

Figure6 

LOCK-UP POSITION 

LATHES FOR THE HOROLOGIST!! 
ll ~ awt RIDGt 

~~~c- MACHINtRt & 
J'E"'T IOOIS. INC. 
-·~ 800-872-6500 
SHERLINE CATALOG $1.00 

BOX 536-HT • HURRICANE. WU • 25526 

Figure4 Figures 

Silent Auction 
This is your opportunity to own this rare 14K 
gold medallion honoring horology. Hundreds 
of these American Horologist medals have 
been sold in silver. ONLY SIX HA VE BEEN 
MADE AV AIIABLE TO THE PUBLIC IN 
1 OZ.14K GOLD. 

Renata U.S./Kessler Sales, Inc. has 
made these medals available to the A WI ELM 
Charitable Trust for auction. The proceeds are 
to benefit the Trust's Student Aid Fund. 

0 

One medallion has already been auctioned. Those remaining will be auctioned 
on a bi-monthly basis. The final date for bids on this medallion is October 10, 1993. 
Only bids in excess of $550 will be considered. 

You may use the form below or a facsimile to make your bid. Send bids to: 
American Horologist Medal, A WI ELM Charitable Trust, 3700 Harrison Avenue, 
Cincinnati, Ohio 45211. 

To: The AWi ELM Charitable Trust 

I wish to bid $ for the 1 oz. 14K gold American Horologist Medal. I understand I 
that the bidding for this medal closes October 10, 1993. I also understand that if payment I 
is not made within ten days after notification of a successful bid, the Trustees will consider I 
my bid withdrawn. The Trustees reserve the right to cancel this offer if they so choose. I 

If the successful bidder, I will pay for the medallion by: o credit card (MasterCard/Visa) I 
Name__________________ O personal check I 
Address_________________ 0 other I 
City _________________ _ 
State _________ Zip _______ \ I 
L--------------------------~ 
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Five equally spaced ~ing 
slots are required in the part: 

Degrees in a circle = 360 
5 

= 72 degrees between slots 

Fortunately, most lathes have a 
6()-hole index plate mounted on the back 
of the spindle pulley, and a pin to lock 
the spindle in place. 

360 
6() = 6 degrees per hole in 

72 
6 

index plate 

= 12 holes required 
per slot 

We can rotate and lock the 
spindle in place at every 12 holes of the 
index plate until all five slots have been 
cut. 

Four passing curves are 
required and are centered between slots. 
We must then index 6 holes to center 
the milling cutter between slots and then 
cut the first curved surface. Then index 
12 holes between each of the remaining 
three curved surfaces. The milling cutter 
used to generate the curves must be 
nearly the same diameter as the finger 
piece. 

A good source of information 
for those of you who may be interested 
in making an indexing attachment for 
your lathe is the book The Watchmaker's 
Lathe by Ward Goodrich (available from 
the A WI Llbrary, or from most horo­
logical book dealers). The April 1982 
issue of Horological Times also contains 
a very useful article, beginning on page 
16, by Mr. Archie Perkins on indexing 
attachments for the watchmaker's lathe. 

Figures 7 and 8 illustrate my 
30-year-old homemade indexing 
attachment, which consists of a 32-
pitch, 120-tooth, bronze worm wheel 
mounted on the lathe spindle and driven 
by a matching single start ground and 
polished worm. The worm and wheel 
were purchased from the Chicago Gear 
Works. A plug gauge was made the 
exact same diameter as the lathe spindle 
before the bronz.e worm wheel was bored 
to size to make sure the wheel was an 
exact fit for the spindle. The wheel was 
held by a faceplate and indicated in for 
concentricity with the lathe spindle 
before boring was begun. It takes 120 
turns of the worm arbor handle to rotate 
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Figure 7 

Figures 

Figure 9 

the lathe spindle one complete revolu­
tion. It's slow, but very accurate. 

Or: 

72 
3 

Degrees in a circle = 36() 
120 

= 3 degrees per tooth 
of wonn wheel 

= 24 turns of the handle 
per slot 

No. of teeth in 
worm wheel = 120 

5 
= 24 turns of handle 

per slot; 
Number of divisions needed = 5 

12 turns of the handle are 
required to position the cutter over the 
center of the space between slots. 24 

Figure 10 

Figure 11 

Figure 12 

turns are then required to position the 
cutter to generate each of the remaining 
three curved surfaces. 

One way to get an idea of 
component proportions is to study and 
measure a working stopworks, and then 
scale the measurements up or down to 
fit the job at hand. An electronic digital 
caliper, having a resolution of 0.0005 
inch (0.012mm) is a good measuring 
tool for this work. 

Once the measurements have 
been determined for the piece we want 
to make, a piece of steel stock is turned 
as illustrated in Figures 9 and 10. The 
front diameter is turned to the full size 
of the star wheel. The smaller diameter 
immediately behind is turned to the 
depth the slotting saw is to reach. The 
larger third diameter being turned is the 
depth the curve cutter is to reach. 
Turning the easily measured reference 



Figure 13 

Figure14 

diameters is a more reliable and faster 
method of establishing cutter limits than 
relying on the graduations on the 
milling attachment. 

Figure 11 shows the milling 
cutter cutting the curved surface to 

I~ 
WITSCHI 
~S\ ISSBASEDFIRM 

Figure 15 Figure 17 

Figure 16 Figure 18 

depth. After all four curved surfaces 
have been cut, a slotting saw is being 
used to cut the five slots to depth in 
Figures 12, 13, and 14. The cutting tools 
are lubricated with beeswax. A center 
drill is spotting the work in Figure 15 so 

a hole can be drilled through the part as 
illustrated in Figure 16. 

Figures 17 and 18 picture a 
conical burr being used to counterbore 
the part for the screw head. A tapered 
brass rod has been inserted into the 

TIME FOR ACCURACY 
I "'-

WIT 5 CH I'S waterproof tester 
'-../ - the ALC 2000 

Tested in Europe and found to be the most accurate! 
• user-friendly fully automatic measurement programs 

• flexible- tests vacuum and pressure vacuum (up to -0.8 bar) and 
pressure (up to 10 bar), separately or combined 

• programmable 

• multi-lingual 

• practical 

• fast 

• future-orientated 

• able to print results 

10 customer specific test programs 

9 language choices: Eng., Fr., Ger., It., Sp., 
and the 4 Scandinavian languages 

automatic locking and release of the pressure chamber 

automatic or manual from 10 to 300 sec. 

assured by a 16-bit processor 

WITSCHI printer (Citizen) or 
printer with serial interface 

WITSCHI ELECTRO~ICS USA Ltd. 
34 E. Henry St., P.O. Box 2, Palmyra, NJ 08065-0002 

Tel.: 1-800-882-7977 Fax: 1-609-829-2266 
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Figure 19 

Figure 20 

Figure21 

drilled hole to capture the work as it is 
parted from the stock in Figure 19. 

The part has been deburred and 
straight-line-finished in Figure 20. A 
screw is being made in Figure 21. The 
star wheel has been mounted to the 
barrel cover in Figure 22. 

The lathe spindle holding the 

Figure22 

Figure23 

Figure24 

barrel arbor has been locked in place in 
Figure 23. The barrel has been rotated 
about three-fourths of a tum to preload 
the mainspring in Figure 24 and the 
finger piece installed in the lock-down 
position (see also Figure 3). The barrel 
was removed from the lathe (Figure 25) 
and installed in the fine minute repeater 

Figure 25 

Figure26 

with chronograph pictured in Figure 26. 
The number of hours the watch 

will run per revolution of the main­
spring barrel is found by dividing the 
number of teeth in the barrel by the 
number of leaves in the center wheel 
pinion. This hourly value times four is 
the total number of hours this stopworks 
will allow the watch to run. Some 
customers may be surprised to find that 
their restored watch will only run a little 
more than 24 hours. It is a good idea to 
let the customer know why the watch 
will run a certain number of hours. 

While this is a fun project, 
quite a lot of time is required to deter­
mine dimensions and to make the star 
wheel. Price your work accordingly. O 

Support 
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IL 

62301 

The AWi-ELM TRUST 
SCHOLARSHIP PROGRAM 

Gem City College 
Where Time Can Equal Money 

• Watchmaking 
•Engraving 
• Clock Repair 

•Jewelry 
• Jewelry Store 

Management 
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OLD WATCH BATTERIES 
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AMERICAN WATCHMAKERS 
INSTITUTE 

3700 Harrison Avenue 
Cincinnati, Ohio 45211 



A New Training Program from AWi 

AWi Academy f'or 
Advanced Watchmaker Study 

The American Watchmakers-Clockmakers Insti­
tute has known for some time what is now 

prompting trade magazine articles and industry con­
cern. With renewed consumer interest in the mechani­
cal watch and watches with many complications, there 
simply will not be enough competent repairers to handle 
repairs when these timepieces find their way into shops 
for service. 

Existing service facilities are hard-pressed to 
find competent repairers to handle these watches now. 
For several decades there has been a steady decline in 
the number of highly skilled watchmakers entering the 
field. This decline has gone unchecked because at one 
point it appeared that highly skilled craftsmen to ser­
vice timepieces· was no longer a priority due to the 
advent of the quartz watch and the popularity of dispos­
able watches. 

The Swiss watch industry estimates the need 
for 25,000 skilled watchmakers within the next 10 
years. As a result of their concern they have budgeted 
$1.1 million to finance help to existing schools. In April, 
A WI. arranged a conference between American watch­
making schools and Antoine Simonin, Director of 
WOSTEP and Administrator of the new Swiss industry 
project. The Swiss plan is to provide a uniform curricu­
lum for watchmaker training on a worldwide basis. As 
a result of the April conference, three U.S. schools and 
one Canadian have opted to participate in this Swiss 
program. They are: National Institute of Watchmaking 
(formerly Joseph Bulova School), Woodside, NY; North 
Seattle Community College, Seattle, WA; Oklahoma 
State University/Okmulgee, Okmulgee, OK; and 
Polyvante Ste-Ursule, Trois-Rivieres, Quebec, Canada. 
The graduates from these schools should improve the 
quality of journeymen watchmakers for years to come. 

Another serious problem exists. The highly 
skilled specialist, the specialist that journeymen and 
service centers rely on when they are called upon to 
service watches with many complications, watches which 
require the design and/or fabrication of special parts, 
has virtually disappeared. Today a handful of such 
specialists are so over- burdened with work, they re­
strict their service to a few clients who compensate them 
generously. 

A WI. is establishing the A WI. Academy for Ad­
vanced Watchmaker Study in conjunction with its exist­
ing education center which has been operating Project 
Extend. The curriculum for the Academy is at the 
graduate level and will be presented in two sections. The 

first section is scheduled for August 1, 1994 through 
October 7, 1994. The second section is scheduled for 
October 10, 1994 through December 16, 1994. Our goal 
is to train a minimum of 50 highly skilled specialists 
within the next five years. While A WI. is prepared to 
contribute substantially to this project, it cannot be 
implemented without financial support for those who 
will benefit from the services of Academy graduates. 

A drive to secure pledges and financial contribu­
tions is presently underway. Each graduate will require 
$7,000 in support from individuals and industry. The 
Academy can train 12 graduates per year. Those inter­
ested in more details and those wishing to offer financial 
support, should contact the American Watchmakers­
Clockmakers Institute, 3700 Harrison Avenue, Cincin­
nati, OH 45211; (513) 661-3838; Fax (513) 661-3131. 
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CLOCKMAKING BITS 

!Jlfiout . .. 

EFFICIENT USE OF TIME 

and 

MAKING WHEELS 

By J.M. Huckabee 
CMC, FBHI 

Q. What do you think of the let-down tool with 
interchangeable key sizes? Is this preferable to a couple 
of double-ended keys? 

A. I'm charmed with many of the tools found in catalogs 
that supply clockmakers supplies. We see many very nice 
tools, as the two you described. 

My working years were spent mostly in industry, 
working under great pressure for higher quality and greater 
productivity. Consequently I judge tools in terms of effective 
use of time and quality of results. 

I do not use, not even own, a 5-prong winding key. 
Why? Each time we reach for the key we have a 4: 1 possibility 
we have the wrong size. Life is too short to spend time hunting 
a clock key! As for the double-end let-down tools: I have two 
of these and the probability is 3: 1 that! pick up the wrong size. 

What do I do? The clock must have a key, either a shop 
key or the owner's key. Keep it with the clock. If it's the 
owner's key, fine; if not, sell him the shop key. For let-down 
I use a one inch dowel about six inches long. This has a hole 
in one end and a slot to accommodate a clock key. Now that 
tool fits all clocks on first try. Here we solve two time robbers 
with a simple tool and a little self-discipline. 

Let's think aboutlathe tools. I have about 20 gravers 
with identical handles and bits. When I sharpen these, the 
entire lot is put into good condition. That's time efficient in 
unit time required per tool. As the tools dull, the next one in 
use has the identical feel of the previous one--no lost time. I 
grind the gravers rather than using an oil stone. This can be 
done at the rate of two to four tools per minute--that's a great 
timesaver. 

Making all repairs before cleaning is another way to 
speed final assembly and have a nice clean job quickly. 
Sometimes a movement is rinsed before disassembly if the 
conditions so require. 

Practice never using pliers on a nut; an open-end 
wrench or a socket is faster. Use long screwdrivers with round 
shanks, and always use the proper size. This saves time and 
does not mar the screwheads. The purpose of long shank 
drivers is to spin the driver between a thumb and forefinger. 
Break the screw loose with the handle and then spin the 
shank. With a little practice, you will be able to rival an air 
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driver in speed. The same is true on reassembly. I like wood 
handle drivers because they are easy on the hands. 

Most of us were taught to place round rod stock in the 
lathe and cut it off with a jewelers saw. Nothing wrong with 
that, except it is not time efficient. A thin cut-off tool can make 
four cuts through a piece of 1/8 inch brass rod while making 
one saw cut, and you are not using and breaking blades. 

Concentrate on time-efficient practices, and in a 
short time you will be able to turn out an additional job every 
day, and with no extra effort! The extra profit is all yours. 

Q. Wheel work is an interesting subject that I 
would like to Im.ow more about. What are the problems 
in this work? 

A. I don't know that this work has any serious problems, 
but it does require a myriad of skills and details not commonly 
practiced in our trade. The scope of tools needed is also beyond 
those found in most repair shops. I made my first gear a little 
over 50 years ago, and have done so on a regular basis for about 
30 years. Be assured that this is a work that cannot be taken 
lightly! 

I find escape wheels and ratchet wheels to be the 
easiest to deal with. Wheels that must function in the mid­
section of a clock train are probably the most critical, and 
contrate wheels the most difficult. The problems stem from 
how to cut and hold the wheel blank, troubles with cutter 
flash-cleanup, support and backup devices, cutting the win­
dows and spokes, etc. Still another problem is matching the 
tooth profile of associated wheels, cutter sharpening, and 
lathe work. 

It is not generally feasible to make gears to a trial-fit. 
This requires good measuring tools and techniques and 
working to theoretical dimensions. An added factor is that a 
good gear is not a good job until it has a hub and assembled 
accurately to its arbor. 

Like much other literature in our trade, there is very 
little instruction available from a writer who has had exten­
sive hands-on experience. Consequently, the beginner has a 
big problem in developing good work practices. 



Clock gearing is generally based on a modification of 
a cycloidal curve. Instrument gearing is usually based on a 
modification of an involute curve. Add to this the "designers 
choice" of the original gearing, and you can imagine the 
problems of duplicating a tooth profile. 

The best text I know is Gears for Small Mechanisms 
by W. 0. Davis, NAG Press, London. The first edition has been 
out of print for about 30 years. Subsequent editions are also 
good, but directed primarily to instrument gearing. !\Jr. Davis 
deals with theory, terminology, measurement techniques, 
manufacturing tolerance, profile development, and a variety 
of methods of the cutting process. He includes some of the 
profile standards of Swiss, British, and Black Forest clock 
industries. 

I recommend obtaining a copy of the Davis work; 
start studying the profile of gearing passing your way, learn 
to size wheels and tooth profile, ratios and center distances, 
etc. 

Finding the intrigue of gear study may lead you to a 
whole new facet of clockmaking. But be advised--making 
pinions is still another venture. Even though wheels and 
pinions are closely related, the pinions add additional circum­
stances. 0 

If you have any questions, please write: 
•Ask Huck,• c/o Horological Times, 

P.O. Box 11011, Cincinnati, OH 45211. 

Watchmakers• Association of Ohio 

AUCTION 
Sunday, October 10, 1993 

12 Noon 
American Legion Hall - Southway Post 144 

3253 South High Street 
Columbus, Ohio 

Sandwiches and soft drinks will be available. 
... ... ... ... 

AUCTION ITEMS MAY INCLUDE: Watchmaker's tools, 
benches, bench lamps, clocks, clock cases, watches, watch 
and clock parts, jewelry repair tools, ring sizers, electric 
soldering machines, air compressors, or just about anything 
connected with the trade. Any item you wish to sell should be 
brought with you the day of the sale. Bring these items early so 
that potential bidders will be able to look them over prior to sale 
time. The Hall will be open at 9:30 AM. 

FOR ADDITIONAL INFORMATION: 
KARLFARNLACHER 

DAYTON, OHIO 
(513) 275-3172 

To help cover Hall rental, there will be a 
$1.00 assessment per adult. 
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Pickl_e Barrel MARSHALL F. RICHMOND 
CMW 

JEWELRY CRAFTING & REPAIR 
Watch Case Repair, Part II 

A s a jewelry craftsman and repair person, watch case 
repair falls within thesameskills as we need for jewelry 

crafting and repair. Thus, in this article, I will try to discuss some 
of the case problems that I have encountered in my experience. 

Mechanical watches can cover a variety of case types 
such as pocket watch cases, repeater and chronograph cases, 
gent's wristwatch cases, and ladies' watch cases. Pocket watch 
cases can be open face or hunting cases (with a lid over the dial 
and crystal); lever set or stem set; screw backs and bezels, or snap 
backs and bezels. Many pocket watches had glass crystals, but 
some had plastic. Both have their advantages and disadvantages. 
Gent's wristwatch cases are probably of two general types: 
waterproof (or resistant) and dress cases. Many water-resistant 
cases are screw back with a gasket and plastic crystals that are 
compressed to shrink the diameter. The pressure, when released, 
gives the crystal a tight, water-resistant fit. The crown for 
winding and setting has a gasket that fits tightly over a case tube. 

Figure 1 

CASE BEZEL 

CASE BODY 
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These cases use a gasket in conjunction with the screw back to 
make the case water-resistant, or even waterproof. 

The gent's dress watch cases are many shapes and the 
bezel usually snaps over the back, or vice versa. Most men's 
watches have lug ends, and the wrist band is fastened with spring 
bars.Ladies'watchcasesaremademuchthesameasmen's;some 
are water resistant and others dress. However, most ladies' 
mechanical watches have the band fastened with a loop end on 
the dress cases while the water-resistant cases, like the men's, 
had lug ends requiring spring bars to attach the band. 

Materials used to make watch cases for mechanical 
watches has been mostly metal. The super-fine watches have 
used platinum, the fine watches karat gold, the good grade 
watches gold-filled, sterling silver, or stainless steel. Inexpen­
sive mechanical watches were often put in aluminum cases. 
Starting with pocket watches, I'll try to list some of the most 
prevalent problems needing repairs or corrections. 

ENLARGED SLEEVE 

i 
side view 

top view 

«'~ 
~dl 
@ 

bottom view 

CASE BACK 



Open Face Pocket Watches 
These are found with both snap or screw bezel and backs. Most 
American-made pocket watches have a stem-crown for winding 
and setting. They use a sleeve that is threaded to screw down in 
the pendant; the sleeve bas four snap fingers that snap the stem 
from the winding position when pushed in, and into the setting 
when pulled out (Figure 1 ). Sleeves can be adjusted for depth by 
screwing deeper or shallower by turning the sleeve with a sleeve 
wrench. 

Lever-set watches will wind or set from either position, 
but to remove the movement from the case the stem must be 
pulled out to the setting position. Lever-set watches were re­
quired on all railroad watches so they could not accidentally be 
put in setting position. The only way they can be set is by 
removing the bezel and crystal, pulling out the set lever, then 
setting the hands by turning the crown. When set to the correct 
time, push the lever back in, and replace the bezel and crystal. 

Repairs on this mechanism aren't usually necessary-­
except when the pendant must be removed from the case and 
repaired or replaced with another one. I know of no place where 
replacement pendants are available; however, a used one can be 
removed from an old salvage case and installed. This is when it 
becomes necessary for the jewelry repairman to reassemble the 
stem, crown, and sleeve, and make necessary adjustments. These 
cases are almost trouble-free, except for crystal replacement or 
dent removal Occasionally, the threads get a nick in them. This 
usually happens on the male thread which can easily be removed 
with a very small triangular needle file. When the threads do not 
work free, a small amount oflubricant--such as stem grease--can 
be used to make them screw on more freely. The metals found in 
these cases usually are karat gold, sterling or coin silver, gold­
filled, nickel, or a plated base metal. 

Hunting Cue Pocket Watches 
These are made in the same sizes as the open-faced cases. The 
winding and setting mechanisms are almost the same except the 
bunting case setting components can, after being pushed in 
winding position, be pushed farther to open the lid. Lever-set 
watches can be set with the lid open without removing the bezel 
and crystal. One other difference is that the stem is located at 3 
o'clock on the watch dial, while with the open face watch the stem 
is located at 12 o'clock. 

There are problems in bunting cases not found in open 
face cases, because they have three snap lids, two on the back and 
one over the crystal. Each lid bas a hinge made up with three 
small tubes, two of which are attached to the case body, and one 
is attached to the lid. The hinge tubes are soldered in place with 
bard solder, and a hinge pin goes through them to form the hinge. 
Often, due to rough usage, one, two, or even all three of these 
tubes gets damaged and need to be replaced. Usually there is a 
small plug in each end that can be removed with a sharp graver; 
this leaves access to the hinge pin for removal. 

To remove the hinge pin (which is usually a tapered pin 
that is pushed in from the right side to the left), push it from left 
to right. If a pin pusher won't move it, I take a needle that is 
smaller than the small end of the binge pin and grind the point 
off as well as the eye. With the altered needle, I usually can tap 
the hinge pin out using a brass hammer. Often at this point I find 
only the single tube in the lid needs to be replaced. In this case, 
I first dip the lid in boric acid and alcohol, then burn it off to keep 

Quartz 'Watcli Screw 
Assortment 

A REAL TIME SAVER! 
240 pieces organized in 10 bottte assortment 

Seperated by type for circuits, coils, bridges, etc. 
Stock Nurrber QS240, refills always available. 

Only$44.55 - -·--Newall Manufacturing 
For The Distributor Nearest You Call 800-621-6296 
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the invesnnent is only $19.95 each plus $2.00 postage. A 
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the lid from oxidizing. Then I heat the tube until the solder starts 
to flow, and lift it off with a solder pick. Measure the diameter 
of the tube and find a piece that matches the outside diameter. Cut 
it to the identical length of the old tube. Make sure the lid where 
the tube goes has a depression for the tube to go into, and seat just 
like the old one. Often there will be enough solder in the groove 
to solder the new tube in when fluxed and heat applied. If not, re­
flux, and lay a small chip of solder on the tube. Again apply heat 
until the solder flows and is secure with the lid. 

When positioning the tube, it should be in the exact 
same position as the old one. When this is done before cleaning 
it for installation, it can be fitted into the case, using a needle for 
a temporary hinge pin to see if the fit is proper and that the catch 
will work and release. If the hole in the tubing is too small, a 
tapered broach can be used to enlarge it to accept a tapered pin. 
When the lid is closed and you are looking down on the lid with 
the hinge to the bottom, the tapered pin should be inserted from 
the right side and pushed through to the left. 

To make a tapered pin, use either nickel silver or brass 
wire. Ch00se a size that will enter the right-hand (larger hole) 
tube. Using a pin vise, the pin can be filed to a taper or it can be 
chucked in the flex-shaft tool and rotated while filing. 

Many adjustments in watch and jewelry repair are done 
by bending, the same applies to this case lid. Sometimes they 
have to be aligned, which can usually be done by bending with 
the hands and fingers. If the catch doesn't want to hold and the 
lid will not adjust to make it work, it may be worn. This can be 
repaired by gold-soldering a sliverof metal where it is worn. The 
flat edge can be filed smooth, then with a bearing or inverted, 
cone-shaped bur in the flex-shaft tool, the repair can be undercut 
to match the inside of the edge. This should restore the lid back 
to its original condition. 

Repair of the lid is much less complicated than repair­
ing the parts (tubes) on the body of the case. This is because inside 
the case there are two springs curved to fit the round contour of 
the case; these must be removed because they will not stand the 
heat required to make the hard solder joints when replacing the 
hinge tube(s). (Figure 2 shows a case drawing with the two 
springs removed.) The springs are held with small brass pins 
inserted in the holes shown in the edge of the case into the Vs in 
the springs. They are sometimes difficult to remove, There is 
usually enough room inside the case between the edge and the 
spring to use a sharp instrument such as an engraver's flat graver 
to push them out far enough to grip them from the outside edge 
and pull them out. 

When the springs are removed, and after marking the 
position of the damaged tube(s), flux and heat can be applied; 
when the solder flows, they can be removed. The replacement 
tubes can be cut and installed the same way as the single tube on 
the lid. After the lid is finished and replaced, the springs can be 
re-installed in the reverse of the disassembly. One of the two 
springs is for the purpose of making the lid catch; the other is to 
make the lid open when the catch is released. 

One of the more common problems that I have encoun­
tered in pocket watches is the bow wearing where the ends enter 
the pendant. Often this can be corrected with a new bow with flat 
ends. If the old bow is worn to a point and the pendant holes are 
worn to a taper, often there is enough metal available on the 
pendant ends to file flat and re-drill the holes deep enough for the 
new bow to seat. This will correct the problem. When there isn't 
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Figure2 

Lid opening 
spring 

enough metal, a piece can be hard-soldered to fill the hole, which 
can be reshaped by filing, and finally drilled to fit the new bow. 
When this will not work due to any other cause, the pendant must 
be replaced. 

As I stated earlier in this article, I don't know of any 
source for new pendants. It's best to find a salvage case with a 
good pendant, one that will match the one being replaced. The 
salvage pendant and the one to be replaced can be removed from 
the case by heating until the hard solder holding it in the case 
starts to flow. Now it can be lifted out. If this is a hunting case, 
the steel case springs will need to be removed before applying 
heat so as not to draw the temper out of them. The replacement 
pendant can be installed by putting it back in place and hard­
soldering it like the original one was. 

Pocket Watch Crystals 
These are mostly round with differrent contours governing 
height. Some of the old 18s cases had flat, thick crystals; others 
were raised with a curved edge and then flat on the top. Hunting 
case crystals are very thin glass. They have a numbering system, 
and each number has sub-numbers of 12 sizes to a number. I 
always order the old V1F round hunting or regular pocket watch 
crystals by 1/4 dozen. The three crystals in the quarter dozen 
would vary a little in size, so if one was too large, usually one of 
the other two would snap in the bezel. By maintaining a full 
cabinet with three of a number, almost any crystal could be fit to 
a snap fit, thus requiring no cement to hold it in. Today it is 
questionable if these glass crystals are readily available. We have 
an alternative in plastic round and even hunting crystals. 

In next month's article, I'd like to discuss more details 
of watch case repair, and problems including old American 
watch stem, sleeve, and crown replacement and installation. 
Since many of these parts are no longer available, our discussion 
will be on alternatives. O 



Making a Minute Snail and 
Quarter Snail Assembly for a 
Minute Repeater 

Part2 

In Part 1 of this series of articles, I discussed the different 
measurements that are needed for the fabrication of the 
minute and quarter snail assembly, and also the drawings 
that are required. In Part 2 I will discuss the special cutters 
needed and the fabrication of the parts. 

--Ron DeCorte 

SPECIAL CU'ITERS 

F igure E is a typical minute snail. As you can 
see, the shape and detail are quite complex. 

Particularly note that the last 2 or 3 steps are under 
the first 2 steps. This makes machining these details 
impossible with standard (off the shelf) milling 
cutters. Obviously, some sort of special cutter is 
necessary to accomplish the task. 

Figure F shows a special cutter that I made in 
order to machine the last 2 or 3 steps of the minute 
snail. This cutter is modeled after one that I was 
shown while in Switzerland recently. The cutter was 

FIGUREE 

0 

Ron Decorte, CMW 

fabricated from a 1/2 inch piece of 0-2 drill rod. The 
finished cutter was hardened and then tempered to a 
light straw color. Note that the linear dimensions in 
Figure F are only a basic guideline; the actual dimen­
sions may vary according to the job and material at 
hand. The 0.5mm diameter shown in Figure F, detail 
A is about the same width as the longest step on the 

FIGURE F 
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minute snail that I was making. This cutter has 60 
teeth around the circumference, and these teeth form 
a 45 degree cutting surface. 

Figure G shows the above-mentioned cutter 
fabricating the 14th step of a minute snail. Note that 
the shaded area of the snail has rotated up inside the 
hollow cutter, allowing access to the last 2 or 3 steps 
of the snail. In Figure G, arrow A shows the direction 
of the cutter movement and arrow B shows the 
rotation of the snail as it is fabricated. Note that the 
cutter is set at a 45 degree angle to the work. 

In order to arrive at a 45 degree cutting angle 
on the special cutter, the cutter that was used (60 
degree dovetail) to cut the 60 teeth had to be offset 
3.5 degrees as shown in Figure F, detail A. I have 
devised the following formula to find the offset angle 
for any particular cutter and any number of teeth to 
be cut. 

360 divided by number of teeth to be cut= angle A 

Angle of the cutter used to cut the teeth = angle B 

TANGENT of angle A multiplied by COTANGENT 
of angle B = SINE of offset angle 

Example: A 60 degree dovetail cutter is to be used to 
cut 60 teeth as in the above-mentioned special cutter. 

360 divided by 60 = 6 degrees 

Angle of cutter = 60 degrees 

TANGENT of 6 degrees= 0.1051 

COTANGENT of60 degrees= 0.5774 

0.1051 multiplied by 0.5774 = 0.0607 
=SINE of 3.48 degrees 

Figure H shows another special cutter that I 
have used in making minute snails. This cutter looks 
basically the same as the cutter shown in Figure F. 
The difference is that the cutter shown on Figure H is 
not set at a 45 degree angle when cutting. This cutter 
is set at a 90 degree angle and the cutting diameter 
marked A in Figure H is used to form the surface of 
the steps. Also note that the face marked Bin Figure 
H is also a cutting surface. Face B is angled at 6 
degrees to the front surface so that it helps form the 
back slope of the leaf of the snail as the snail is 
rotated into the cutter. All other dimensions except 
those noted in Figure H are the same as that for the 
cutter shown in Figure F. 

The cutter shown in Figure H is the one that 
I like to use. But it is more difficult to fabricate than 
the one shown in Figure F. The reason for this is that 
there are two surfaces that must have teeth cut on 
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them. It is important that the teeth cut in diameter A 
and those cut in face Bare in perfect unison. Other­
wise the corner formed by their intersection will be 
weakened and irregular. 

FABRICATION 
The fabrication of the minute and quarter snail 
assembly is where all of the preceding work in design 
and making cutters will pay off. Although the work to 
be done requires complete concentration, if the 
drawings and design work are correct and the ma­
chinery to be used is up to the task, the work will go 
quite smoothly. 

Preparation of a workpiece is the first step in 
the fabrication process. In basic terms, the workpiece 
is a disc of steel when it starts out. You may wish to 
cut a disc from a flat piece of steel stock. You may 
turn a disc from a round piece of stock and then part 
it off, or you may turn a disc at the end of a round 
piece of stock and leave it attached until the machin­
ing operations are complete. If you choose one of the 
first two methods, then you must mount the work­
piece on some sort of mandrel in order to hold it in 
the machine (lathe). Photo 1 shows a workpiece 
mounted on a mandrel. The workpiece has a hole in 
the middle and is riveted onto the end of the man­
drel. Photo 2 shows a workpiece that was turned at 
the end of a short piece of drill rod. I prefer the latter 
method since it saves several operations and the 
workpiece is not apt to move on the mandrel during 
the machining operations. The workpiece should be 
turned to the proper diameter before the next opera­
tion is started and should be about 0.5mm thick. 

The first step in machining the steps on a 
minute snail is to mount the workpiece in the lathe 
spindle. The spindle should be equipped with an 
indexing attachment that is suitable to achieve the 
required angles of rotation that are needed for the 
job. A worm gear type indexing attachment is best 
suited for this type of work. If the workpiece has not 
been filed to a rough shape, then it must be milled 
out to a rough shape at this time. Photo 2 shows a 

Photo 1 

Photo2 

Photo3 

Photo4 

minute surprise piece being milled from a solid disc. 
This same method can be used to rough out the 
minute snail. If you try to remove all of the metal 
required with one of the special cutters for the 
minute snail, you may break the cutter or at least 
dull it before finishing the job. 

The special cutter is now mounted in the 
milling attachment and lined up with the center line 
of the spindle and workpiece. This arrangement is 
shown quite clearly in Photo 3 and Photo 4. The 
workpiece is rotated so that the cutter is positioned 
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Photo 5 

Photo 6 

over the area that you wish to cut the first step of the 
snail. Move the cutter down and into the workpiece 
the proper amount for the first step. Leaving the 
cutter at the above-mentioned depth, rotate the 
workpiece (headstock) the required amount to the 
next step. Once again, move the cutter into the 
workpiece and then rotate. You will find that when 
you reach the last step or so you will start removing a 
lot more material with the advancing edge of the 
cutter as you rotate the work. It is VERY important 
at this point that you do not try to make the cutter do 
more than it was designed to do or it will break. Once 
you have machined the last (14th) step you must 
retract your cutter from under the advancing leaf of 
the snail very carefully. 

You are now ready to start machining the 
steps on the next leaf of the snail. It is important to 
note that each time you start a new leaf, the starting 
point must be 90 degrees from the starting point on 
the last leaf. When all of the steps on the snail have 
been cut, you may remove the workpiece from the 
mandrel or part it from the rod to which it is at­
tached. Photo 1 shows a minute snail with all of the 
steps machined. 
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The minute snail is now placed in the vise or 
held in the hand and supported against a filing block. 
The back slope of the leaves must be filed to the 
proper shape. Note that it is VERY important that 
you do NOT foul ANY of the teeth in the snail during 
this operation. 

The next step in machining the minute snail 
is to prepare a cement chuck for finishing the thick­
ness. A piece of brass is faced off and a pocket is 
turned in the end to the depth that you wish the 
finished snail to be plus a little extra (0.05 mm) to 
allow for final finish. The diameter of this pocket 
should be the same size as the largest diameter of the 
snail. Heat the brass cement chuck and apply shellac, 
then secure the snail into the shellac. You may now 
face the snail to the proper thickness and finish the 



PhotoB Photo 9 

center hole if necessary. Photo 5 shows a minute 
surprise piece mounted in a cement chuck and faced 
to the proper thickness. This is the same process used 
for the minute snail. Don't forget to make a hole in 
one of the leaves for the banking pin. The minute 
snail is now ready to be hardened and tempered and 
the final finish applied. Photo 6 shows a finished 
minute snail as compared in size to a dime. 

The minute surprise piece will command our 
attention next. Although the surprise piece is much 
simpler than the minute snail in its complexity, there 
are some very important details to note. Figure J 
shows a typical minute surprise piece. It is important 
that the acting corners shown in Figure J, detail A be 
sharp and exactly 90 degrees apart as shown. It is 
also very important that the surprise piece be com­
pletely hidden under the minute snail except for the 
shaded area shown in Figure J, detail B. 

The surprise piece may be fabricated in a 
number of ways. You may choose to file the work 
completely by hand or you may choose to use machin­
ery. I prefer the latter. The method I use is to first 
turn the workpiece to the desired diameter. Then use 
a standard milling cutter as in Photo 7 to finish the 
radial edges as shown in Figure J, detail A. The same 
milling cutter is then used to rough out the rest of the 
workpiece. The finished curves are completed by 
hand with a file. The workpiece is now mounted in a 
shellac chuck prepared in the same way as the one 
used for the minute snail, see Photo 5 for detail. The 
work is faced to the proper thickness and any holes 
required are drilled. Harden, temper, and finish as 
required. Photo 8 shows a finished minute surprise 
piece. 

The quarter snail is very simple to fabricate 
compared to the minute snail and surprise piece. All 
of the steps can be cut using a standard milling 
cutter. The clearance area for the banking spring (if 
required) can be made by drilling a series of holes and 
then connecting these holes by filing. Don't forget the 
provision for the trip pin (or boss) that engages the 
hour star wheel. The quarter snail is also hardened, 
tempered and finished as required. Photo 9 shows a 
finished quarter snail with the banking spring 
installed. 

Part 3 will continue next month. 
0 

WE 1RE INTERESTED IN YOUR 
COLOR SLIDES 

The American Watchmakers-Clockmakers Institute knows that there is a wealth of talent 
in its membership and that this talent is not only in the field of horology. There is seldom 
a gathering of a group of watchmakers and clockmakers where a camera is not also there. 

Those of you who pride yourself in the beauty of your camera work can possibly participate 
in having your own picture reproduced on the cover of Horological Times. The covers of 
Horological Times are reproduced from color transparencies or slides. Remember, the 
format is scenery or nature and what you submit must be a color slide. Color photos are 
not acceptable. 

If your color slide is used, you will receive an 8-1 /2 x 11 inch color photo. It will be framed 
and sent to you for your enjoyment. Mail your color slide with description to: Horological 
Times, P.O. Box 11011, Dept. 31, Cincinnati, OH 45211. ~II slides become the 
property of the American Watchmakers-Clockmakers Institute. 
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Association News 
NEW YORK 
On Monday, June 7, Lou Zanoni, who first applied LCD 
to a wristwatch and is now the owner of Zantech, gave 
an informative program to the Horological Society of 
New York. 

The highlight of this presentation was the rapid 
cleaning of quartz movements. In his demonstration, 
the cleaning procedure involved merely stripping the 
dial, circuit boa.rd, and coil, providing access to the rotor 
wheels and pivot holes. These were sprayed with a 
quartz cleaner and dried with compressed air. In a 
matter of moments, the movement was cleaned. 

Mr. Zanoni also described some of his unusual 
equipment and supplies and distributed his Zantech 
catalog. 

Officers of the Horological Society of New York 1993: (left to 
right), seated: Frank Carpathia, editor; Howard Fass, presi­
dent; Henry Loeser, executive committee; standing: Jose 
Saleado and Valentine Wong, executive committee; Dan 
Richter, sgt. at arms; Walter Paneretitsch, executive commit­
tee; and Ben Matz, recording secretary. Not present for the 
photo were Ted Fishkow, vice president & treasurer; Al 
Rudnick and Jack Schecter, executive committee. 

NORTH CAROLINA 
The Coastal Plains Guild hosted the North Carolina 
Watchmakers Association Annual Convention in Ra­
leigh, NC in June. On Friday, A WI Instructor Jim 
Broughton presented the Servicing ETA Quartz Chro­
nograph bench course. Friday evening Bill Tolbert from 
Cas-Ker Co. demonstrated the use of the Kronoglass 
Crystal Cutting Machine. Eric Parris demonstrated the 
use the Schohl Crystal Cutting Machine. The associa­
tion hosted the old tool auction. 

Saturday morning A WI Instructor Roy Hovey 
gave a slide presentation on restoring a French clock. 
Questions and answers brought out a wealth ofinforma­
tion and instruction. Damian Deblis from Tiffany's New 
York spoke on the value of giving superb customer 
service and procedures on handling customers' repairs. 
After lunch, Robert Miller from International Dial Co. 
shared a slide presentation on refinishing dials and the 
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unusual challenges to do the best quality work on each 
dial. August Cornell from New York State shared tech­
niques on repairing new watch bands and a hands-on 
demonstration on custom fitting the latest stems and 
crowns of different tap sizes. Also covered were quick 
bench tips, mainspring repairs, and modifying tools to 
open today's watches. 

Henry Fried was guest speaker at the Saturday 
evening banquet. During the dinner Mr. Fried was 
presented with the award of Fellow North Carolina 
Watchmakers Association. 

Sunday morning Henry Fried presented a slide 
program on "Breguet Watches & Clocks at Auction, Who 
Opened Them and Their Insides" --an outstanding pre­
sentation on the French clocks and watches with their 
excellent craftsmanship and inventions. 

The following officers were installed: Chris Wiles, 
president; H.B. James, 1st vice president; and Scott 
Lemons, 2nd vice president. 

OHIO 
The Watchmakers Association of Ohio will hold an 
auction on Sunday, October 10, 1993 at 12 Noon. The 
auction will take place at the American Legion Hall, 
Southway Post 144, 3253 South High Street, Columbus, 
OH. For more information contact Karl Farnlacher, 
Dayton, OH, (513) 275-3172. 

UPCOMING ASSOCIATION 
CONVENTIONS & MEETINGS 

September 18 Arizona Watchmakers, Clock­
makers & Jewelers Annual 
Convention, Best Western Inn -
Airport, Tucson, AZ. 

September 18-19 Horological Association of 
Indiana Annual Meeting & Fall 
Workshop, Indianapolis Motor 
Speedway Motel, Indianapolis, IN. 

October 1-3 New York Watchmakers Asso­
ciation Convention, Holiday Inn, 
Seneca Falls-Waterloo, NY. AWi 
Speaker: Fred Burckhardt. 

October 8-10 llllnols State Watchmakers 
Convention, Clock Tower Inn, 
Rockford, IL AWi Speakers: Alice 
Carpenter and Buddy Carpenter. 

October 29-31 Florida State Watchmakers Asso­
ciation Convention, Ramada Hotel 
Resort, West Palm Beach, FL AWi 
Speaker: Ewell Hartman. 



Affiliate Chapter Column 

Affiliate Chapters 
Need to Work Together 

I want to thank all of the affiliates that sent 
delegates to the recent affiliate chapter meet­

ing in Cincinnati. It was one of the best affiliate 
meetings in recent years. There was good exchange 
of ideas and opinions and several good proposals 
were passed. 

One proposal that passed is to have an infor­
mal social type gathering before the affiliate chapter 
meeting, to gtve all the delegates a better chance to 
informally discuss improvements to their own chap­
ters and A WI. I think this is an excellent idea. In 
talking to representatives from several of the affili­
ates over the past couple of months, I have found that 
several of the affiliates have excellent programs, 
ideas, and ways of running their chapter that I had 
never heard of in the several years that I have 
attended affiliate chapter meetings. Hopefully in this 
informal social gathering more of these ideas can be 
exchanged and shared with the other affiliate chap­
ters. 

There are several areas of concern facing 
almost all of the affiliates: membership, seminars, 
and finances to name just a few. If we can all work 
together to share what works and what doesn't, we 

SCHOLASTICAU. Y SPEAKING 
(Continued from page 12) 

centers, trade shops, jewelry shops, jewelry stores, 
utility companies, and avionics. Knorr's suggestion to 
the store owner is to think again about having a watch­
maker on the premises as a valuable member of the store 
team. The services to the customer that a professional 
watchmaker can provide will certainly increase the 
store's profits and customer satisfaction, as well as give 
the customers another reason to stop by. Ben Bridge, a 
leading west coast jewelry chain, continues to attract 
many graduates of the program due to good salaries, 
profit sharing, and other benefits. 

By Greg Hostetter, cc 

can all benefit. It benefits each of us to take advantage 
of the experiences of the other affiliates. 

Not only can you get answers to old problems 
by talking to other affiliates, you can also pick up 
some excellent new ideas. Did you know that some 
affiliates have scholarship programs? Some have 
very successful auctions. Many publish high-quality 
newsletters. Don't forget that many affiliates can 
offer you great ideas for conventions, seminars, and 
educational programs. 

If you've got a question or you need some new 
ideas, pick up the phone or write to some of the other 
affiliates. We all belong to the affiliate chapters 
committee. Take advantage of your other committee 
members. If you have a question regarding a program 
or idea for your chapter, don't hesitate to contact one 
of the other A WI affiliate chapters. The names and 
addresses of their delegates are on the reports that 
you picked up at the meeting. You can also contact 
the A WI office for a list of the other affiliate chapters. 

Special thanks to Joe Cerullo for doing such 
a fine job as Affiliate Chapter Director for the past two 
years. 

0 

Many graduates have also become active in 
professional organizations in addition to their employ­
ment, and still more continue to support their alma 
mater by contributing to the George Lewis Scholarship 
Fund which was established after Lewis' death in 1989. 

Student enrollment is up; the program is at­
tracting students from all over the country and there is 
currently a waiting list to enter the program. In a time 
when many people face uncertain futures in their cho­
sen professions, the view of the watch and clock technol­
ogy field is as good for students as the view of the 
mountains from the clas.sroom door. 

North Seattle Community College is a compre­
hensive two-year institution which also offers academic, 
developmental, and continuing education. 

0 
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Shop Talk 
Adjusting Watch Band Lengths 
PART 2: MAKING RIVETS 

Last month we showed and explained the short­
eningprocess on several different types of watch 

bands. Most of these were easy jobs as the band link pins 
would slide out quite easily with a punch or screwdriver 
blade. 

Today we will use a band (Figure 1) to show how 
to remove a link when the band pin is extremely tight. 
Figures la and lb show the distance of one link which 
we want to remove. First we will try to punch out the old 
pin after assuring ourselves that this was not a screw 
type. (If it is a screw type and still cannot be removed 
with a screwdriver blade, we will still need to punch it 
out or even drill it out. We will discuss this later.) 

PUNCH OUT THE BAND PIN 
A punch (Figure 2a) can be made from a heavy needle. 
First cut off the pointed end backjust far enough to get 
a nice fl.at surface and whose diameter is suitable for the 
job at hand. If desired, we can make a brass handle as 
shown at Figure 2b by drilling a suitable hole into one 
end of this brass rod. The needle can be driven into this 
handle and it should bottom out at the end of the hole. 
We should not use a piece of tubing because this full 
length hole will not keep the needle from slipping. 

We need to start with a solid brass (or steel) rod 
and drill a short hole into one end. Sewing needles are 
great to use as they are quite hard but they can break so 
we need some spares that will readily fit into this same 
handle in case of needle breakage. Since needles taper, 
we must be sure that their largest diameter will still be 
small enough to clear as it is used to punch out the old 

FIGURE 1 FIGURE2 FIGURE3 
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Wes Door, CMW 

pin. Figure 2c shows the band that we need to set over 
a suitable hole in our anvil, then we will line up our 
needle and use a hammer to tap out the pin. 

DRILL OUT THE OLD PIN 
If it is impossible to punch out the old pin, it will be 
necessary to drill it out. Before drilling we need to make 
a small centering mark into the end of the pin that we 
are going to drill out. Normally we would use an auto­
matic spring-loaded centering punch, but this might 
cause some problems. If the pin is quite small, this 
center punch may have the tendency to re-rivet the end. 

We would think this wouldn't matter since we 
are going to drill it out anyway. I prefer to use a small 
round-end dental carbide bur as shown in Figure 3a. It 
is easy to control when chucked up in a flex shaft unit as 
shown in Figure 3b. We now can drill a small indent in 
the center of the end of the band pin. Then we may find 
that this small round tip dental bur may remove enough 
metal to allow the pin to be pushed out as shown in 
Figure 2. If not, we will need to drill. Figure 4a shows a 
drill set up to drill through the old pin. Incidentally, a 
fl.ex shaft setup is ideal for this job; however, some may 
prefer to use their lathe. 

We may want to partially drill from each end 
instead of drilling all the way through from one side. 
This may be safer as it may prevent the drill from 
breaking off and will help to prevent the drill from 
slipping off center. Another reason for drilling from 
each end is that we may find it necessary to drill only a 
short distance from each end and then the pin may push 
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FIGURE& 

out with a punch. 

COUNTERSINK THE HOLES 

FIGURE 7 
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After the pin has been removed (by punching or drill­
ing), then we need to countersink the end of each hole. 
This is very important. Figure 5a shows a countersink 
tool ready to be used. Actually this is a 45 degree setting 
bur which works great for this purpose. A more readily 
obtainable 60-degree setting bur will also work well. 
This question may come up, "Why do we countersink 
when the factory did not?" The answer is simple. We are 
doing a better job than the factory did. In most bands the 
factory just pushed a straight, walled pin in place. Some 
of these are tight from the factory, but most ofour jobs 
will be because the factory used pins that were loose or 
have loosened. In fact, many of the jobs come to us for 
band repairs because the band pins have been lost. We 
certainly do not want to slip in another loose pin and 
have it fall out after we do the job. So we will do a proper 
(better than factory) job, even though it takes us three 
minutes longer to do it right. Besides, we are charging 
for a first-class job. 

Now back on the job. Someone might ask what 
countersinking is and why it is important. To counter­
sink, we cut away a cone shape on each end of the bank 
link hole which DVlkes a space available which will be 
filled with the spread head of the rivet. The reason we 
want the rivet head to fill this space is to prevent this 
new pin from coming out and to allow us to cut off 
(smooth off) the end flush with the bank link when we 
finish this job. This will give us a nice-looking job and 
without protruding rivet heads sticking out to catch on 
things. It is not always necessary to finish flush, but it 
looks nice. On some jobs, like certain clasp jobs, it is 
necessary for proper clearance. 

MAKING A RIVET 
A rivet is the rounding off or flattening the end of a pin. 
This increased diameter on each end of this pin is what 
holds it in place. Figure 6a shows a pin which we cut to 
a length slightly longer than the band width, Figure 6b. 
(Assortmentsofbrass for yellow and nickel for white can 
be purchased from our jewelers supply house.) 

To form a rivet takes a little practice, but even-
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tually it becomes easy. If it's your first attempt, don't 
give up. 

Figure 7 shows the items needed. A small watch­
makers hammer (d) is used to form our rivet. Pliers or 
tweezers (not shown) can be used to hold the pin (a) 
upright over the anvil (b). Note: we are going to form the 
rivet on one end BEFORE we place this pin into the 
band link. We could form both rivets with the band links 
in place, but we chose this method today. 

We actually form the rivet by hammering down 
on the end of the brass pin with light taps and by 
continually moving the hammer as we continue our 
light tapping. This takes some practice and the ten­
dency is to use heavy strokes, but we should tap gently. 

After the rivet is formed (or even partially 
formed on one side), we need to put the pin in the band 
link and finish by riveting the other side. Before we put 
this pin in this band link, we have a small problem. 
Because we decided to form one rivet (before assem­
bling), we may have a small rivet (or bur) starting to 
form on the other end. If so, we need to cut this off so the 
pin will slide into place. If our pin is made long enough, 
it will be no problem to cut this end off and of course we 
will allow enough extra length on that end to form a nice 
rivet. As we said, it will take little practice but it's not 
hard to do. Figure 8 shows the pin (a) put into the hole 
in the band link and the rivet (that we made) is now at 
the bottom. We will now rivet the other end (which is the 
top side now). Then we cut off the excess top rivet and 
polish as needed to match the band finish. 

HINTS FOR FUTURE JOBS 
There are some jobs that may require some variations of 
the above procedures. They may not be watch bands, but 
just other repair jobs requiring a rivet. Sometimes for a 
larger rivet, we may want to use tubing instead ofa solid 
rod. We can use our countersink bur as usual, but we 
can also use this countersink tool inside of the tubing 
material which will help to flange out the ends so we can 
form a ni~ rivet. 

In all rivet jobs, we must tap, tap, tap many 
times with soft taps; otherwise, we may just bend the 
material. We are simply using the principle of "inertia". 

0 
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MILITARY 
TIME 
MISCELLANEOUS MILITARY 
TYPE WRISTWATCHES 
Tue following wristwatches saw service 
in World Wars I and II, and are identified 
by their captions (Figures 1 through 18). 

Figure 1. Two views of 
Zenith 11~ ligne, 15· 
jewel wristwatch. Made 
for U.S. Signal Corps, 
World War 1 Movement 
No. 2,355,451. Gilded 
movement, silver case 
with snap dust cover 
and bezel and hinged 
back. Porcelain dial 
with radium numerals 
1· 12, and red numerals 
13-24 (A WI Orville 
R. Hagans Museum, 
Cincinnati, OH). 

Figure 4 (right). Benrns, Caliber 
6Y1 L3, 7-jewel, 10-~ ligne, gen· 
era/ purpose wristwatch. One· 
piece olive green plastic case, 
two-piece stem, nonhacking. 
Nonrepairable. Dispose: radia· 
tion waste (Dr. G. W. Huckaba, 
Memphis, TN). 
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Marvin E. Whitney 
CMW, CMC, FAWI 

Figure 2. Be/forte, Caliber 11-KIF, 7-jewel, shock-proof, one­
piece olive green plastic case. Back stamped: U.S., Wristwatch 
(NON-Maintainable), FED. Stock No. 6645-952-3767, Mfg. Part 
No. 11Kll85Q, Cont. No. DA-36-038-AMC 2030(W), Ser. No. 
080756, Date MAR. 1965. The Be/forte watch was handled by 
the Benrus Wa·tch Company. Non-maintainable watches were not 
repaired; cost effectiveness dictated that they be discarded. 

Figure 3. Benrus, Caliber DR2F2, 17-jewel, one-piece metal case 
with "hacking" device. Back engraved: Wristwatch DTU-2A/P, 
MIL-W-3818B, Mfr's. Part No. XZ73065, FED. Stock No. 6645· 
066-4279, U.S., Cont. No. SF6GY-V5185E-1F, Serial No. 079178, 
Date MAR. 1966. 



Figure 5. Benrus, Caliber GY1L2, 17 jewels, with "hacking" 
device, cased in one-piece metal case. Back stamped: Wrist· 
watch, GGW113, FED. Stock No. 6645-066-4279, U.S., Mfg. 
Part No. XZ73065, Cont. No. GS-06S· 7744, Serial No. 001814, 
Date MAR 1973. Radioactive symbol on dial requires proper 
disposal of such watches (Fred C. Hougham, Daytona Beach 
FL}. ' 

Figure 6. Benrus Caliber GY1L3, 7-jewel, one-piece olive green 
plastic case. Back stamped: Wristwatch, General Purpose, 
FED. Stock No. 6645-00-952-3767, Mfg. Part No. 1790, 
D~A400-74, D0273, Benrus, JUL. 1975, MIL-W-46374A, 
Dispose: RAD· Waste (Fred C. Hougham, Daytona Beach, FL). 

Figure 7. Three views of 
Westclox Model D407, 7-
jewel general purpose 
wristwatch. Movement 
made by Seiko (Japan). 
Nonhacking, shock-proof, 
one-piece olive green plas· 
tic case, two-piece stem. 
Nonrepairable. These 
types of watches were de­
stroyed once they became 
inoperable (Dr. G. W. 
Huckaba, Memphis, TN). 

Figure 8. Westclox Model 26-D, 7-jewel general purpose wristwatch. 
One-piece olive green plastic case. Two-piece stem. Nonrepairable. 
(Dr. G. W. Huckaba, Memphis, TN}. 

Figure 9. Westclox wrist· 
watch, general purpose. 
Caliber Jeambrun's 26-D. 

Figure 10 (above and right). 
Westclox wristwatch. The 17-
jewel, Caliber 6602B move­
ment was made by Japan's 
Seiko Watch Co. The non­
hacking movement is housed 
in an olive green, one-piece 
plastic case. The movement is 
removed from the case by 
snapping or pulling out the 
claw-type crown/stem assem­
bly and then lifting the crys­
tal off with a crystal lift. The 
back of the case is engraved: 
Watch· Wrist, General Pur­
pose, Mil. W-46374A, West· 
clox No. 75092, FSN 6645-
952-3767, DAAR 25-70-D-
0335, Sept. 1970, U.S. (Fred 
Hougham, Daytona Beach, FL). 
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Figure JOa. Westclox Model D407, 7-jewel, general purpose wristwatch. 
Movement made by Seiko (Fred C. Hougham, Daytona Beach, FL). 

Figure 11. Wittnauer's 7-jewe~ Caliber J lX, U.S. Army wristwatch. 
Movement housed in a two-piece screwback water-resistant base metal 
case (William Plank, New Rochelle, NY). 

Figure 12. Wittnauer Weems 
Caliber lOESG second-setting 
watch with rotatable seconds 
bezel 7 jewels. Ca. 1968 (William 
Plank, New Rochelle, NY). 

14 
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Figure 13 (right). 
Wittnauer, Caliber 
1lEW1, 7-jewel 
wristwatch fitted in 
a screwback water­
resistant case. Ca. 
19 70 (William Plank, 
New Rochelle, NY). 

14 

Figure 14. These three photos show a Marathon 
17-jewel, waterproof wristwatch made by Gallet 
(Swiss), Eta movement, Caliber No. 2801-2 CW4. 
Back of case is stamped: Wristwatch, GG- W-113, 
6645-00-066-4279, 347, GSOWF 52875, Dec. '84, 
U.S. (Fred C. Hougham, Daytona Beach, FL). 



Figure 15. Smiths of England's Model 66; 
11% lignes, 17-jewel military wristwatch, 
movement No. 60466E, made for the RAF, 
Ca. 1967. The movement is fitted with 
"KIF" shockproof device, indirect drive 
sweep second mechanism and hacking de­
vice. The back of the case is stamped: WO/ 
6645-99-961-4045, 0807/67, British Ord­
nance Property symbol if'{Fred C. Hougham, 
Daytona Beach, FL). 

Figure 16 (above). Bulla German pilot 
wristwatch, Model ASl 130 (A Schild­
Swiss), 13 lignes, 15 jewels. The inside of 
the screwback is marked:. Boden Rostfre 

(@ 
The nickel-plated case back is marked 
D700H (Fred C. Hougham, Daytona 
Beach, FL). 

16 

16 

15 15 

Figure 17. Glashutte-German military chronograph wristwatch, known as 
"Tutima, "a style or model which was the first line of wristwatches completely 
made in Germany by Uhrenroh- Werke-Fabrik (Urofa) of Glashutte. The above 
chronograph watch, movement No. 210146, measured 15 lignes, 21 jewels, and 
was the last chronograph model wristwatch to be developed in Glashutte before 
World War II (Fred C. Hougham, Daytona Beach, FL). 

Figure 18 (right) Quartz three­
/unctions chronograph {date­
time-chronograph). Back of case 
is stamped: 
Stocker& Yale, Inc., Beverly, MA 

NSN6645-01-087-1819 
F4608-80-D-0107 

80800 USA 
3H 

Shock & Water Resistant 
The movement is housed in a 
two-piece metal case with snap 
back. Ca. 1980 (George T. 
Lewis, Seattle, Washington). 
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The Apprentice Clockmaker 

Clock Move1nent Maintenance 

Unit Repairs I 

Mainspring Cleaning and Maintenance 

I n the last article we learned how to dismantle 
a 30-hour time only movement. Now we will 

continue with the overhaul by focusing in on main­
spring cleaning and maintenance. Keep in mind the 
safety measures to be observed when working with 
mainsprings, as referred to in the May '93 "Appren­
tice Clockmaker." Please take the time to review these 
precautions. 

With the exception of the escapement, the 
mainspring is probably the most neglected compo­
nent in a clock movement overhaul. All too often, 
mainspring maintenance consists of a douse in the 
ultrasonic tank, a dunk in the rinse solution, a few 
drops of oil, and then a hope for the best. In another 
scenario, the cleaning, rinse, and lubrication is per­
formed while the mainspring is still restrained in a 
clamp. Sometimes there is no cleaning at all, just a 
few drops of oil added to the outside coils. It doesn't 
take a genius to realize that these _methods are 
ineffective and that a mainspring must be clean, 
smooth, and properly lubricated to function prop­
erly. After all, it is the power source for the entire 
mechanism. 

In a previous installment we discussed how 
to immobilize the mainspring and dismantle the 
movement. We then removed the mainspring, arbor, 
and main wheel from the back plate as a unit. Now the 
mainspring must be prepared for cleaning by remov­
ing it from the arbor after safely removing the main­
spring clamp. 

REMOVING THE MAINSPRING CLAMP 
When the mainspring was let down into the restrain­
ing clamp, all power was immobilized. Now it is time 
to remove the mainspring clamp so the mainspring 
can relax completely. This is accomplished by wind­
ingthe mainspring with a mainspring winder, enough 
so that the restraining clamp can be removed, then 
carefully unwinding the mainspring completely. For 
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JOHN P. KENYON 
CMC 

thls operation a mainspring winder is a must. The 
supply catalogs list an inexpensive but adequate 
winder (less than $10) for loop-end mainsprings as 
illustrated in Figure 1. More sophisticated main­
spring winders can also be used with proper attach­
ments. When using the mainspring winder illus­
trated, a let down tool is used for winding and 
unwinding. 

REMOVING THE MAINSPRING 
FROM THE ARBOR 
Now that all power is removed from the mainspring 
and it is completely relaxed, it must be removed from 
the arbor. This can be aggravating, especially if the 
inner coils are badly "set." One method that works 
well is outlined below: 
1. Turn the wheel-arbor-mainspring assembly so 

that the winding arbor is pointing down. 
2. Clamp the winding square in a bench vise. 
3. Turn the mainspring opposite to the direction of 

winding until substantial resistance is realized. 
4. While holding the reverse tension with one hand, 

insert a small screwdriver blade between the 
arbor and the inner-coil of the mainspring. 

5. Carefully manipulate the screwdriver blade until 
the mainspring hole slides clear of the arbor 
hook. 

Figure 1. Loop-end mainspring winder 



6. Lift the mainspring away from the main wheel 
and off from the arbor. 

CLEANING A MAINSPRING 
An approved method for cleaning a loop-end main­
spring is summarized: 
1. Place a sturdy nail or peg in the loop. The head 

must be large enough to prevent the loop from 
sliding over it. 

2. Clamp the nail or peg in a bench vise with the 
head on the outside so that the end of the 
mainspring cannot slide off. 

3. Pass a wooden dowel pin through the center coil 
and carefully pull the mainspring straight out 
until two or three coils remain. 

4. Set the dowel pin in a pre-drilled hole (drilled 
every 4 ") along the edge of the bench or table. 

5. Clean the mainspring end-to-end on both sur­
faces by wiping it carefully with a lint-free cloth 
or chamois that is dampened with clock cleaning 
solution. 

6. Follow with a rinse solution using this same 
procedure. 

7. Dry the rinse solution with a hair dryer on low 
heat. 

8. In a similar manner, polish the mainspring with 
fine steel wool, then wipe it clean with a lint free 
cloth. 

Try not to distort the shape of the mainspring. Center 
coils can be done by "fishing" through a piece of 
treated cloth or chamois. Always use rubber or 
plastic gloves and protective eye wear to prevent 
severe chemical burns or allergic reactions. Also, be 
careful and alert at all times. A mainspring is 
unpredictable and can cause serious injury to your­
self or to someone nearby if mishandled. 

INSPECTION 
There is no need to replace a mainspring because of 
age alone. Loop-end mainsprings are usually found 
to be in good condition, provided they have been 
properly cared for in the past. There is no "cut and 
dry" rule for checking the tension of a mainspring. It's 
one of those things that is learned through experi­
ence. It will suffice to say that if it remains with the 
coils together when completely relaxed (rather than 
springing out), it is probably "set" and should be 
replaced. It would be a good idea to compare your 
opinion with that of an experienced clockmaker. The 
surface of the mainspring should be checked for rust, 
pits, nicks, or roughness that is not removed in the 
cleaning, polishing process. If any of these defects are 
found, replace the mainspring. 

LUBRICATION 
Lubricate lightly with a good mainspring lubricant by 
applying the lubricant to a chamois or a lint-free 
cloth and drawing it the length of the mainspring and 
through the center coils. Do not wait until the clock 
is assembled to lubricate the mainspring by adding 

a few drops of oil to the outer coils. This practice 
results in an allocation of too much oil in some places 
and none in others. 

WINDING THE MAINSPRING 
BACK INTO A RESTRAINING CLAMP 
After lubrication, reshape the inner coil so that the 
mainspring hole will catch on the arbor. You may 
need to use the release procedure in reverse to 
accomplish this, or the arbor hook may just slip into 
place. Generally, it is easier to install the arbor than 
it is to take it apart. Be sure to install the mainspring 
in the right direction. Use the winder to wind the 
mainspring far enough to fit inside the restraining 
clamp. You may need an extra hand here as a guide, 
because mainsprings tend to "ball up" when passing 
through some of the preliminary coils. When the 
clamp can be positioned over the mainspring, use the 
let down tool to carefully release it into the clamp. 

STORAGE 
Now that the mainspring is cleaned, polished, in­
spected, oiled, and installed back on the arbor, store 
it in a clean plastic container (an oleo carton will do) 
until you are ready to assemble the clock. 

Next time we will learn how to inspect and 
repair damaged and worn pivots. D 

KEY TEST 
FOR 

QUARTZ WATCHES 

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

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

For more information call or write the AWi office 
for an information sheet and application form. 

D 
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Project Extend Update 
By James Lubic 
Manager of Education & Technical Services 

1994 will be the fourth year of Project Extend's existence. 
Like most, we like to improve with age. In the past three 
years we have learned a lot about what the members want 
and what their needs are. We have updated the course 
content in some classes, added classes, and deleted other 
complete courses. 

This month we are publishing the re-aligned ros­
terof Project Extend courses forl 994. As in previous years, 
number I was thought to be easier than II, and number m 
courses were thenextlogical step, and so forth. One should 
not make the assumption that because Quartz I, II, & III are 
offered in sequence, they can take Quartz I and II in 
succession and be prepared for the CMEW exam offered 
in Quartz ill. Quartz I is meant to be taken by members 
who have previous experience with mechanical watches. 
They learn how to read VOM properly and how electron-

ics work in quartz watches. One should not go from 
Quartz I into Quartz II (the advanced course the following 
week). The student should go back to work and practice 
what they learned in Quartz I. The next time Quartz II is 
offered, they should be ready to participate in the course, 
and then maybe stay the following week for Quartz m and 
the exam. The point is that three weeks of training doesn't 
make a Certified Master Electronic Watchmaker. 

The same is true with the watch and clock courses. 
Some courses taken back-to-back does make good sense, 
such as Watch II & III, Clock I & II, Clock II & m, or Clock 
III &IV. 

If you have any questions about courses that you 
would like to take back-to--back, or otherwise, please call 
or write A WI Central. We will do our best to advise you. 

0 

PROJECT EXTEND CLASS RE-ALIGNMENT 

Watch I (formerly #VI) 
Watch II (formerly #I) 
Watch Ill (formerly #II) 
Watch IV {formerly #Ill) 
Watch V (same) 
Watch VI (formerly #IV) 
Watch VII (new) 
Watch VIII (formerly #VII) 

Quartz I (same) 
Quartz II (same) 
Quartz Ill (same) 

Clock I (same) 
Clock II {formerly #VI) 
Clock Ill (new) 
Clock IV {formerly #II) 
Clock V (formerly #Ill) 
Clock VI (formerly #IV) 
Clock VII (formerly #V) 

Beginning Horology (new) 

American Pocket Watches 
Staffing & Lever Escapement 
Hairspring Vibrating & Timing Adjustments 
Calendar, Automatic, Stop Watch & Chronos 
Watch Restoration 
Introduction to Complicated Watches 
Clock-watches & Perpetual Calendars 
CMW Review & Exam 

Meter Reading, etc. 
Advanced Quartz 
CMEW Review & Exam 

Beginning Clock Repair 
Chiming & Striking Mechanism 
Clock Escapements 
Advanced Clocks 
Clock Restoration 
Clock Repairing Operations 
CMC Prep 

The Lathe Course (12 days, 1 complete course) 

Clock Case Repair (same) 

Watch Case Repair (same) 

Basic Jewelry Repair (same) 
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A. Carpenter 
J. Lubic 
J. Lubic 
J. Lubic 
R. DeCorte 
A. Simonin 
P.DuFour 
J. Lubic 

G. Jaeger 
B. Bishop 
A. Carpenter 

J. LaChapelle 
J. Nagle 
J. Nagle 
A. Iverson 
D. Christianson 
J. Nagle 
D. Christianson 

J. Lubic 

R. Hovey 

J. Williams 

M. Richmond 

M. Richmond 



AWi BENCH COURSES 
To register for these courses, please send with your request 
a registration fee of $35 per instruction day (for AWi members) to: 
AWi Central, 3700 Harrlaon Ave., P.O. Box 11011, Cincinnati, 
OH 45211. 

PLEASE NOTE: Registrations are limited and will be selected by the 
EARLIEST POSTMARKS. You may register by fax if you wish; 
if so, please include your Visa or MasterCard number, 
card expiration date, and signature. 
FAX: (513) 661-3131 - INFORMATION: (513) 661-3838 

SEPTEMBER 1993 
17-19-Advanced Oock Repair--Des Moines, IA 
17-20-Cross Slide Lathe Course-Orange County, CA 
18-19--Repair of the Atmos Clock--New Orleans, LA 
18-19--Hairspring Vibrating--Pittsburgh, PA 
18-19--Cuckoo Clock Repair--lndianapolis, IN* 
19-20--400-Day Clock Repair--Tucson, AZ* 
19-20-Mechanical Chronographs--Tucson, AZ* 

OCTOBER 1993 
16-17--Hairspring Vibrating-Denver, CO 
22-25--Cross Slide/Arbors & Stems--New York, NY 
24--Servicing ETA Quartz Chronographs--Austin, TX 
29--Basic Pocket Watch--W. Palm Beach, FL 
30-31--Repair of the Atmos Clock--Ar1ington, TX 
30-31-Cuckoo Clock Repair-Minneapolis/St Paul, MN 

NOVEMBER 1993 
6-7 --Striking Clocks--Salt Lake City, UT 
13-14--Hairspring Vibrating--Austin, TX 

APRIL 1994 

/ 
COURSES & INSTRUCTORS 
Advanced Quartz Watch Repair 

Robert Bishop, CMEW 
Basic Pocket Watch 

Alice Carpenter, CMW, CMEW 
Introduction to Clock Repair 
Introduction to Quartz Watch Repair 

Buddy Carpenter, CMC, CMEW 
Advanced Clock Repair 

Roland Iverson, CMC 
Repair of the Atmoa Clock 

Gerald Jaeger, CMW, CMEW, FAWI 
Mechanical Chronographs 
Mechanical Watch Repair 

James Lubic 
Cuckoo Clock Repair 

James Williams, CC 
400-Day Clock Repair 
Striking Clocks 

John Nagle 
Servicing ETA Quartz Chronographs 

James Broughton, CMEW, FAWI 
The Lathe Course 

Roy Hovey 
Hairspring Vibrating 

Joseph Cerullo, CMW, CMC 
Modern Mechanical Chronographs 

Remy Waelchli 

JANUARY 1994 
15-16-Hairspring Vibrating--Baltimore, MD 
21-23--Mid-Year Meeting & Regional-Anaheim, CA 

8-10-MechanicaJ Watch Repair-Sacramento, CA 
9-10--Cuckoo Oock Repair--Baltimore, MD 
9-10--Modem Mechanical Ouonographs--Orlando, FL 
15-18--Lathe Course (Phase 3)-New York, NY 

FEBRUARY 1994 
MAY1994 

4-7-Lathe Course (Phase 3)--0range County, CA 
19--Servicing ETA Quartz Chronographs-Phoenix, AZ* 
19-21-Advanced Oock Repair--Phoenix, AZ* 

15-Servicing ETA Quartz Chronographs--Birmingham, AL 
21-22--Advanced Quartz Watch Repair-NY 
21-22-lntroduction to Clock Repair--Boston, MA 

MARCH1994 
JUNE 1994 

12-13--Repair of the Atmos Clock--Orlando, FL 
12-13-400-Day Clock Repair--Salt Lake City, UT 
19-20-Advanced Quartz Watch Repair-Birmingham, AL 
20--lntroduction to Quartz Watch Repair--NY 

4-5--Hairspring Vibrating--Des Moines, IA 
5-Servicing ETA Quartz Chronographs-Orlando, FL 

20--Basic Pocket Watch-Sacramento, CA 

PROJECT 
EXTEND 
CLASSES 
1993-94 
SEPTEMBER 1993 
13-17--Watch Case Aepair--M. Richmond 
20-24--0ock 1--J. LaChapelle 
27 -Oct.1--Clock 11--J. Nag le 

OCTOBER 1993 
4-8--Clock IV--R. Iverson 
11-15--Clock Case Repair--J. Williams 
18-22--Clock Vll--D. Christianson 

*In conjunction with a convention 

/Contact AWi Central for the General ""\ 
Information Brochure for Project Extend 
and specific course brochures for classes 

\.that interest you. 

FEBRUARY 1994 
7-11--Quartz 1--G. Jaeger 
14-18--Quartz 11--R. Bishop 
21 -25--Quartz 111--A. Carpenter 
Feb. 28-Mar. 4--Watch 1--A. Carpenter 

MARCH1994 
7-19--Lathe Courses--R. Hovey 
21-25--Clock Case Repair--J. Williams 

APRIL 1994 
18-22--Watch 11--J. Lubic 
25-29--Watch 111-J. Lubic 

MAY1994 
2-6-Clock 1--J. LaChapelle 
9-13--0ock 11--J. Nagle 
16-20--Clock 111---J. Nagle 
23-27--Clock IV-A. Iverson 

JUNE 1994 
6-10--Clock V--D. Christianson 
13-17--Watch V-R. DeCorte 

September 1993/Horological Times Sl 



REGULATIONS AND RATES 

Ads are payable in advance $.70 per word, $.80 per word in bold type. 
Classified display ads are $30.00 per column inch, 2-1 /4" wide. Ads are not 
commissionable or discountable. The publisher reserves the right to edit all 
copy. Price lists of services will not be accepted. Confidential ads are $4.00 
additional for postage and handling. The first of the month is issue date. 
Copy must be received 30 days in advance (e.g. November issue closes 
for copy on October 1st). 

HOROLOGICAL TIMES, P .0. Box 11011, Cincinnati, OH 45211 
Phone (513) 661-3838 Fax (513) 661-3131 

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

REPAIR & RESTORATION of repeaters, fu­
see, all pocket watches, chronometers, compli­
cations, balance staffs made, repivoting, parts 
made. Free estimates. Fast dependable service. 
All work guaranteed. Tascione, 555 Saturn 
Blvd #l23A, San Diego, CA 92154; (619) 491-
3893. 

~ THE ACCUTRON MAN 

Spaceview Conversions performed 
the Factory Way! Also complete 

repair services for "ALL" Accutrons. 

Will render my repair services 
"FREE OF CHARGE" 

in exchani:e for your Accutron 
"basket cases", parts, material. 
or ........ what have you to offer? 

*25-years experience repairirn: Accutrons! 

George Fruge' 
251 Greenwich A venue 
Greenwich, Ct, 06830 

Tel: 203-661-0056 
Fax: 203-661-0703 
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FACTORY-CERTIFIED 
ROLEX SERVICE 

Master Watchmaker, 44years experience. Cer­
tified Rolex specialist. Only genuine materials 
used. Service includes case & bracelet refinish­
ing & waterproofing of case. High-grade watches 
& clocks are our specialty. Ask for Alvin or 
Marcus; (203) 792-4539. 

CLOCKandMUSICBOXparts,mainsprings, 
material and tools. Custom made to order or 
repair of gears, pinions, and parts. Catalog 
$2.00. TANIENGINEERING,Box338,Atwater, 
OH 44201; (216) 947-2268. 

CUTTERS cycloidal for clock wheels and pin­
ions. Module 0.2to 1.0. Constant profile produc­
ingtraditionalsquare bottomed teeth, 104sizes. 
Escape cutters: recoil (set of seven sizes), dead 
beat (set of four sizes). Ratchets 60° and 70°. All 
cutters made in 8% cobalt M42 High Speed 
Steel and heat treated under vacuum. Also 
cutter grindingwheels, Grit and CBN. Send for 
Information Sheet, prices, and order forms to: 
P.P. Thornton (Successors), Ltd., Horological 
Cutter Makers, The Old Bakehouse, Upper 
'fysoe, Warwickshire, CV35 OTR, England; Tele­
phone 0295-680454, Fax 0295-688176. 

ARE YOU SPENDING TOO MUCH FOR 
CRYSTALS?? We will make any flat mineral 
or heavy plastic crystal. One-day turnaround. 
Call or write for price list. D & H Crystal Co., 
708-D Westchester Dr., High Point, NC 27262; 
(919) 889-0148. 

CLOCK WHEEL Be PINION 
CUTTING 

QUICK SERVICE 
SEND FOR PRICE LIST 

Jim DuBois 330 Rte 101 
Amherst, NH 03031 (603)673-3645 

CLOCK WHEELAND 
PINION CUTIING 

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

THE MORTICIAN 
NO COMEBACKS 

We correct past mistakes and bury them. Spe­
cializing in wheel work, repivoting, making of 
parts, Atmos clock service for over 50 years, and 
antique pocket watches. Repeaters, Audemars 
Piguet, Piaget, Rolex, and Quartz Conversions. 
All work guaranteed 2 years and done by Jo­
seph Small II, CMW & Associates; (713) 561-
5147. 

r------------, 
DIAL 

REFINISHING 
12 ; 

II•' ' 2 · 

BEFORE 

-· .. . -. ' 
# ~ ~ 

AFTER 

-· 
4 . 

Quartz Conversions 
Diamond Dial Conversions 

Emblem & Name Personalization 

Write for Brochures 

INTERNATIONAL DIAL CO., INC. 
58 W. SUGARTREE 

P.O. BOX970 
WILMINGTON, OH 45177 

(513) 382-4535 
L------------..J 



MURPHY1S 
CRYSTAL SERVICE 
FAST -- QUALITY WORK 

* 24-hour turnaround on most jobs. 
* Complete crystal fitting service 

for new and old wrist and pocket 
watches. 

CALL OR WRITE FOR PRICE LIST 
PHONE (209) 576-8865 

2324 WESTMINSTER DR. 
MODESTO, CA 95355 

ITHACA CALENDAR CLOCK CO., 
INC. New calendar movements. Com­
plete restoration of lthacas. 1-year 
warranty. Old Ithaca Calendar Clocks 
for sale. 2009 Dryden Rd., Freeville, 
NY 13068. (607) 347-6661, 10-3. 

THE ATMOS MORTICIAN 
NO COMEBACKS 

Wecorrectpastmistakesandbuiythem.Atmos 
Lecoultre service for over 50 years. Factoiy­
recommendedservice for 34years. Joseph Small 
n, (713) 561-5147. 

CLOCK WHEEL AND PINION CUTTING, 
R~OTHING, AND OTHER CUSTOM 
WORK.Movement.& overhauled with2-year 
guarantee. All work done by a CMC or a 
CC. Send SASE for price list. HUGH'S 
CLOCK SHOP, 125 Ganttown Rd., 
Turnersville, NJ 08012; (809) 228-1539. 

CUSTOM BALANCE STAFFS cut and fitted 
for pocket watches and platforms. TASCIONE, 
555 Saturn Blvd #l23A, San Diego, CA 92154; 
(619) 491-3893. 

CLOCK REPAIR 
Quality repair or restoration of mechanical 
clocks. Fast, friendly service. All work guaran­
teed. Call or aend SASE for free price Ii.at, (904) 
386-5498. Fax available. Jeff Hamilton, 2656 
Byron Circle, Tallahassee, FL 32308. 

QUARTZ CONVERSIONS 
WATCH RUSTED? DISCONTINUED?, 

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

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

90% SIZES POSSIBLE. 
SAFE REGISTERED MAIL 

ALFONSO ZAMORA 
280 PRESIDIO PLACE 
BUFFALO, NY 14221 

(716) 633-6138 

ELECTRONIC INSTRUMENT SERVICE 
We are Factory Authorized Service for: 

* VIBROGRAF & PORTESCAP 
* TICK-0-PRINT & L&R 

We service all makes r:I ultrasonics, all makes r:I walch rate 
recorde!s, and related equipment. 25 yeera experience. 

JACK PHILLIPS 
ELECTRONIC INSTRUMENT SERVICE 

757 Lincoln Ave., #26 San Rafael, CA 94901 
For Information Call (415) 453-9266 

ENGLISH CLOCKMAKER. I have 39 years 
experience in restoring French and English 
carriage clocks. Also making parts for plat­
form escapements, staffs, cylinders, pinions, 
repivoting, etc. JOHN BARRS, 3924 S.W. 
Holden St., Seattle, WA 98136; (206) 935-0596. 

DIALREFINISHINGCO.FASTSERVICE, 
FINEST QUALI1Y, quantity works welcome. 
Specialize on changing dial feet positions to fit 
the quartz movement. Send your works to: 
KIRK DIAL OF SEA'ITLE, 4th & Pike Bldg., 
Suite 625, Seattle, WA 98101; (206) 623-2452. 

CLOCKS: gearcutting, repivoting, jeweling, 
rebushing.REPAIRING:timers,aircraftclocks, 
pocket watches. ROYH. NIEGEL, CMC, CMW, 
N31552 Saint Joe Drive, Spirit Lake, Idaho 
83869. SASE or CALL (208) 623-4330. 

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

ATMOS BY JAEGER-LECOULTRE 
Overtiauled with a 

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

1326 Stanford Street 
Santa Monica, CA 90404-2502 

Established in 1982 & AWi Trained 
Please Call (310) 828-6707 

•• _J71{EEACCllXHtJN-im?AIR- :e_iji _: ___ 
Send 2 MENS Accutrons (no basket cases) 

Will repair one free and keep the other 

CONVERTED 214 SPACE VIEWS -$150 
George Hite, 250 Hammond Pond Pky 

Chestnut Hill, MA (617)332-7388 

· ~ $PA.1iJE-VIEWl!b'NVERSTONS, $45% t \t: 

MINERAL GLASS CRYST~. 75 sizes, 
14mm to 32.5mm, $4.75perdozen. Send SASE 
for size list. R&D SUPPLY, 1310 Apple Ave., 
Silver Spring, MD 20910; (301) 588-7296, Fax 
(301) 495-7312. 

NOW AVAILABLE 

An affordable machine that makes any shape 
mineral glass watch crystal in minutes in your 
own shop for approximately 75¢ each. 

Traces the bezel shape directly onto the min­
eral glass material with a diamond cutting 
point. Break off and lightly sand or grind. 220 
wet sandpaper, available at your local hard­
ware store, works great. NEW LEFT-HANDED 
CRYSTAL CUTTER NOW AVAILABLE. 

Schohl Crystal Cutting Machine 
(616) 842-6025 or Fax (616) 842-2198 
VISA & MASTERCARD ACCEPTED 

The DRY-SEE 8800™ Features: 
• Swiss made by SIGMA • Auto start 
• Measuring time of 1 to 90 seconds 

• Pressure test of 0.5 to 10 bar (333 feet) 
•Automatic Low, High or Combination tests 
•Small size: 8W'x11"x9" -Weighs 13 lbs, 

• Includes air compressor (not shown] 

CALL FOR FREE BROCHURE 

1-800-275-4687 
SUPERIOR WATCH CO. 
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DO YOU OWN A COMPUTER? 
lfso, wehaveatoolforyou. Ournetworkcanlink 
you to watchmakers, jewelers, and clockmak­
ers across thecountry. You can buy, sell, trade, 
advertise, send mail, download programs, and 
more!! Call TIMELINE at (919) 756-9290 for 
Information or log-on at (919) 321-4069. 

EQUIPMENT: Vibrograf B-200A, $995; 
Vibrograf B-200, $895; New Hermes Super 
Engraver, $1295; New Hermes Engraver, $550; 
Portescap VC-10, $795; L&R Master 3-;jar 
cleaner, $99.95; Watchmaster Mark II tntra­
sonic Cleaner, $595; L&R Ultrasonic Console 
Model, $395; Besttit 1986 Microfiche System 
with Viewer, $395; VibrografQuick-Checker 2, 
$275. Other watchmaker's, jewelers and 
engraving equipment available! Send SASE 
for our equipment and hand tool list. Watches 
Etc., 5934 NW 39th, Oklahoma City, OK 73122; 
(405) 789-2824. 

A personal collection of the most respected 
names in classic antique watches includ· 
Ing T. Breguet, Locle, Baunier, Feres, 
Danson, and BreguetA. Paris is now being 
offered to the public at 40% to 50% off of the 
estimated value. Jewelry from the 18th, 
19th, and 20th century on display. Take 
hold of the opportunity to acquire a piece 
of history. Call (312) 751-1991 for any fur­
ther information, 'lbe Goldsmith, Ltd. 

SPECIAL OFFERll 
Imported Silver Oxide Button Cell 

Batteries in Blister Pack 
OHer good until September 24, 1993 

:IM, SA821SW 0.11/pc 394, 524, SR936SW 0.23/pc 
396, 397, SR728W 0.11/pc 389, 390, SR1130W 0.23/pc 
392, 384, SR41W 0.1~pc 344, 350, SR1136SW 0.23/pc 
:m , SA828SW 0.111/pc 386, 301, SR43SW 0.23/pc 
393, 309, SA754SW 0.111/pc 357, 303, SR44SW O.~pc 
371, 537,SR920SW 0.23/pc 379,SA521SW 0.111/pc 
399, 395, SA926SW 0.23/pc 319, SA526SW 0.23/pc 
391, 381,SR1120SW 0.111/pc 361,382,SR721SW 0.111/pc 

Photo/lighter Batterl11 In Bll1ter Pack 
VR22, B.-12 alkalne O . .Wpc 
ELB12, BRONCA 81 alkalne 0. 70/pc 
544, 4l.R-44aloiine 0.70/pc 
544, 4SR-44 Siver Oxile 1.40/pc 

Lithium Batteri11 in Bli1ter Pack 
0.-40/pc CR1616 0.00/pc 
O . .Wpc CR1220 0.00/pc 
0.50/pc CR1216 0.00/pc 
0.00/pc CR2320 0.70/pc 

LIMITED STOCKS AVAILABLE 
AT THESE PROMOTIONAL PRICES 

Huny and Place Your Orderell 
Minimum Sale·· $100.00 in assorted models 

EVERGOLD EXPORTS, INC. 
Birmingham, Alabama 

Phone (205) 98MS20 Fax (205) 987-8497 
A1k for Charl11 Smith 
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FACTORY REBUILT 
WATCHMAKERS 

EQUIPMENT 
Watch Timers & Cleaners 

Fully Guaranteed 

Call or Write 
Vibrograf U.S.A. Corp. 

504 Cherry Lane 
Floral Park, NY 11001 

(516) 437-8700 

HERMLEMOVEMENTS:LowestpricesinU.S. 
Factory fresh, 2-year warranty. Butterworth 
Clock Repair, 1715 Pearlview, Muscatine, IA 
52761; 1-800-258-5418. 

TASCIONE POCKET WATCH 
REP AIR VIDEO 

It really is easy to learn. Avoid costly frustrat­
ing mistakes. Over 2-1/2 hours of vivid instruc­
tion. AN ABSOLUTE MUST FOR THE BE­
GINNER. Yearsofhintsand tips. ORDERNOW! 
$59.95+$2.50P&H.VHSorBETA?TASCIONE, 
555 Saturn Blvd. #123A, San Diego, CA 92154. 

WE'VE MOVED! 

GRIFFIN WATCH COMPANY 
5 South M11t St., Goffatown, NH 03045 

(603) 497-2624 
Specializing in older, harder to iind parts and 

movements · wrist pocket chrono, etc. 
Over 18,000 movements in stock. Crystal Fitting 

Check with us for your common parts, movements too. 
Buying accumulations of parts and movements. 

The'ultlmate mate for the 
Schohl Crystal Cutting Machine 

5-inch diamond wheel grinds quickly 
without heat or buildup. A light spray 
of Windex is all that's needed. 
Specs: 10" x 5-1/2" base, 7" height 

Horizontal 5" diamond wheel, 600 grit 
240 R.P.M. 

Electricel: 115 volt, 60hz, 1.2 amp. 
1 /2' hole for arbor in grinding wheel 
Weight: Approx. 13 lbs. 

2-week trial offer, money back 
D/A wheel available separately 

(616) 842-6025 or Fax (616) 842-2198 
VISA & MASTERCARD ACCEPTED 

CUCKOO CLOCK AND BIRD 
CAGE BELLOWS MATERIAL 

Save time, money, and work re-covering 
bello-. Easler than replacing. For Infor­
mation, send bualneu .. lze SASE to: 

JANDi GOGGIN 
Box 17SH, Huntington, NY 11743-0175 

USED WATCHMAKERS TOOLS, EQUIP­
MENT, MATERIAL, SUPPLIES, WATCHES, 
MOVEMENTS,ANDRELATEDITEMS.Write 
or call for our latest list. Tom Mister, Herr & 
Kline, Inc., 1914GranbySt.,Norfolk, VA23517; 
(804) 623-0714. 

LEATHER WATCH STRAPS@ $1.00 EACH. 
ALSO RING GUARDS, SPRING BARS, ETC. 
FAX/PHONE (516) 933-2143. FOR ORDER 
FORM WRITE TO FLORO DISTRIBUTOR, 
209 FLORAL AVE., PLAINVIEW, NY 11803. 

"STAFFING" Lesson 2 Video 
by TASCIONE is Ready! 

This is the video you've been waiting for. It 
shows simple methods of removing and replac­
ing riveted, friction, top grooved staffs for pocket 
and wristwatches and how to safely deal with 
hairsprings and single and double rollers. We'll 
use many types of tools including the jewelers 
lathe to turn off rivets and hubs. Loaded with 
hints and tips. It's much easier than you think. 
ORDER NOW! $59.95 + $2.50 P&H. VHS or 
Beta? TASCIONE, 555 Saturn Blvd. #123A, 
San Diego, CA 92154. 

MINI QUARTZ MOVEMENTS. Guaranteed 
lowest prices--as low as $2.30. Two-year guar­
antee. Large selection of hands and numerals. 
Free delivery. SASE or call (704) 333-0221. 
HALL CLOCK SHOP, 1512Centra1Ave., Char­
lotte, NC 28205. 

r----------, 
I HOT! I 
I Authentic Russian Military Watches I 
I Order one or one thousand. I 

1-800-437-1272 

'------------' 
ESTABLISHED WATCH & JEWELRY RE­
PAIR KIOSK. (Repairs-while-you-wait) Com­
plete with equipment & inventoiy. Located in 
busy mall in Boston's north shore area. Gross­
ing $175,000+, $50,000+ income possible. Per­
fect turnkey business for an experienced. watch­
maker/jeweler as owner/operator. Asking 
$60,000 with some owner financing available. 
Call Jeweler's Workbench, Inc., ask for Jeannine 
(508) 774-1651 or (603) 431-3859. 



CLOCK REPAIR SHOP with 7-rm. cape at­
tached.Fullorpart-timeworkfromhome. Very 
lucrative business on busy highway. Good terms 
and willing assist. $148,900. Molta Real Estate, 
Peg Lis (413) 569-3083 or 569-0137. 

The Great Book on Morbier Clocks 
COMTOISE CLOCKS 

THE MORBIER, THE MOREZ 
By Jean Moreau and Francis Maitzner 

FOR DETAILS SEE REVIEW 
BY HENRY FRIED IN THIS ISSUE 

$95 Postpaid. Order from ALAN SEYMOUR. 
P.O. Box 11635, Bainbridge Island, WA98110 

Telephone (206) 842-5835 

JOSEPH BULOVA SCHOOL 
40-24 62nd St. Woodside, NY 113n 

Phone (718) 424-2929 

Quallty Instruction Since 1945 6.. 
WATCHMAKING 

(17 months) 
WATCH REPAIR 
(9 and 13 months) 

JEWELRY REPAIR 
BASIC ELECTRONICS 

Ideal Housing, Dining, Recreation 
NATTS approved, BEOG available 

WATCHMAKERWANTED-Establishedshop, 
must have references and proof of experience, 
(Quartz and Mechanical). (707) 425-0429. 

ENGLISH WATCHMAKER (38) seeking posi­
tion in USA. Time-served and Bill certified. All 
types of work, mechanical restoration and 
quartz, high-grade and chronograph. Able to 
give permanent top quality service to good 
company. Reply to Box SW993, c/o Horological 
Times, P.O. Box 11011, Cincinnati, OH 45211. 

EARLYHOROLOGICALTOOLSWANTED. 
Wheel cutting engines, lathes with orig. wood 
boxes, fusee engines, early books, rare clocks 
(especially floor clocks), and related items. Shops 
bought. Greg McCreight,-1336 Allentown Rd., 
Lima, OH 45805; (419) 229-4349. 

CROSS SLIDE FILE REST & 8-JA W 
CHUCK TO FIT BOLEY LATHE. CALL 
COLLECT (704) 366-2881. 

RETIRING? I need to buy watchmakers tools 
and related items. I will pay your price, in 
most cases. Call collect, Tom Mister (800) 446-
8094. 

We pay 97% of market for karat gold scrap (any 
amount)! Also, buy filiings, 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. Estab­
lished 1960. Phone (803) 722-2073. 

WANTED: Will pay up to $500 for Rolex Easy 
Opener. Also needRolexcrystal press and Rolex 
movements, cases, dials, etc. We also buy watch­
makers tools and equipment, pocket watches, 
and wristwatches. Single items or complete 
collections. Watches Etc., 5934 N.W. 39th, 
Oklahoma City, OK 73122; (405) 789-2824. 

WANTED 
* Watches: Rolex, Patek Philippe, Audemar 

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

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

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

~~tt FREE 1-800-426-2344 

Aon Fried, President 

SPECIALTY METALS 
REFINING COMPANY 

10 Bay Street 
Westport, CT 06880. 

Members: Better Business Bureau 
Jewelers Board a Trade 

Our 101stConsecutlveAd 

American & European Pocket W1tche1 Wanted. 
R1llro1da, Keywlnd1, HI-Grade, Rare & Unusual 
Pocket & Wrl1twatchn Wanted. Netd not run. 
Profe11lon1I, timely and confldentllltr1neactlon1 
a11ured. MAUNDY INTERNATIONAL, P.O. Box 
13028-H, Overland Park, Kanta• 66212 or call toll 
fret 1-800-235-2866. 

WANTED: Unusual American pocket watches/ 
movements. I buy entire collections, estates, 
watchmakers' inventories. Over 32 years expe­
rience of honest and reliable confidential trans­
actions. JON HANSON, Box 5499, Beverly 
Hills, CA 90210; (310) 826-7778. 

HAMILTON ELECTRIC REPAIRMAN seeks 
parts! Movements, balances, etc. needed. Want 
anything related to Hamilton Electrics. Rene 
Rondeau, P.O. Box 391, Corte Madera, CA 
94976-0391; (415) 924-6534. FAX (415) 924-
8423. 

WANTED: Chronograph movements. Will pay: 
Valjoux 22, 23, 71, 72, $75-$125; Valjoux 72C, 
$200; Valjoux 730, $150; Valjoux 69, $300; 
Valjoux 7733, $20; Venus Split 179, $1000; 
Longines 13ZN, 13.33, $300; Movado 90-95, 
$250; Universal $150-$300; Ex. Pk. $75; Split 
Chrono. P.W., $200 up. Will buy parts, cases, 
dials, and other chronographs. Esembl-0-Graph 
Books, will pay $175 set. Dean Sarnelle, 25 
West Beverley St., Staunton, VA 24401; (703) 
885-6064. 

Watches Wanted 

We desperately need for our retail 
customers fine watches by: 

1 
Rolex, Patek Phillippe, Audemars Piguet, 

Vacheron & Constantin, Movado, Gube~, etc 

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

Wrist or Pocket Watches 

When.You're Ready to Sell a Fine Watch 
Call us Toll Free 1-800-842-862 5 

In Texas 1-214-902-0664 

Always prompt immediate payment! 

Wingate's Quality Watches 
P.O. Box 59760 • Dallas, TX 75229-1760 
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SEPTEMBER 1993 

17-19-Advanced Clock Repair Bench Course 
(AWi); Roland Iverson, instructor; Des Moines, 
IA.* 

17-~Cross Slide Lathe Bench Course (AWi); 
Roy Hovey, instructor; Orange County, CA.* 

17-~ Taipei International Jewelry and Timepiece 
Show, Taipei World Trade Center. For information 
call (312) 819-7373. 

18-Arizona Watchmakers, Clockmakers & Jew­
elers Annual Convention; Best Western Inn-Air­
port, Tucson, AZ.. 

18-19-Repair of the Atmos Clock Bench Course 
(AWi); Gerald Jaeger, instructor; New Orleans, 
LA.* 

18-19-Hairspring Vibrating Bench Course (AWi); 
Joseph Cerullo, instructor; Pittsburgh, PA.* 

18-19-Cuckoo Clock Repair Bench Course (AWi); 
James Williams, instructor; Indianapolis, IN.* Held 
in conjunction with the Horological Association of 
Indiana Fall Meeting & Workshop. 

18-19-Horological Association of Indiana Annual 
Meeting & Fall Workshop, Indianapolis Motor 
Speedway Motel, Indianapolis, IN. For more infor­
mation: Sally Jo Alexander, 208 Alcott Road, 
Louisville, KY 40207. 

1 t-~Mechanical Chronographs Bench Course 
(AWi); James Lubic, instructor; Tucson, AZ..* Held 
in conjunction with the Arizona Watchmakers, 
Clockmakers & Jewelers Annual Convention. 

1t-20-400-DayClockRepairBenchCourse(AWI); 
John Nagle, instructor; Tucson, AZ..* Held in con­
junction with the Arizona Watchmakers, Clock­
makers & Jewelers Annual Convention. 

OCTOBER 1993 

1-3-New York Watchmakers Association Con­
vention, Holiday Inn, Seneca Falls-Waterloo, NY. 

8-10-lllinois State Watchmakers Convention; 
Clock Tower Inn; Rockford, IL. For more informa­
tion contact: Jack Donovan, 124 North St., Nor­
mal, IL 61761. 

10-Watchmakers Association of Ohio Auction, 
12 Noon, American Legion Hall, Southway Poet 
144, 3253 South High St., Columbus, OH. For 
more information contact Kar1 Farnlacher (513) 
275-3172. 

1~17-Hairspring Vibrating Bench Course (AWi); 
Joseph Cerullo, instructor; Denver, CO.* 

22-25-Cross Slide/Arbors & Stems Bench Course 
(AWi) ; Roy Hovey, instructor; New York, NY.* 

24-Servicing ETA Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; Aus­
tin, TX.* 
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25-29--Minute Repeaters--Clock (Sonnerie) 
Watches and the Instantaneous Perpetual Calen­
dar, Philippe DuFour, instructor, Project Extend 
Education Center, Oncinnati, OH.* 

29-31-Florida State Watchmakers Association 
Convention, Ramada Hotel Resort, West Palm 
Beach, FL. 

30-31-Repair of the Atmos Clock Bench Course 
(AWi); Gerald Jaeger, instructor; Arlington, TX.* 

30-31-Cuckoo Clock Repair Bench Course (AWi); 
James Williams, instructor; Minneapolis/St. Paul, 
MN.* 

NOVEMBER 1993 

~7-Striking Oocks Bench Course (AWi); John 
Nagle, instructor; Salt Lake City, UT.* 

13-14-Hairspring Vibrating Bench Course (AWi); 
Joseph Cerullo, instructor; Austin, TX.* 

JANUARY 1994 

15-1~Hairspring Vibrating Bench Course (AWi); 
Joseph Cerullo, instructor; Baltimore, MD.* 

21-23-AWI Board of Directors Mid-Year Meeting 
& Regional, Anaheim, CA. 

FEBRUARY 1994 

4-7-L.athe Bench Course, Phase 3 (AWi); Roy 
Hovey, instructor; Orange County, CA.* 

19-Servicing ET A Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; Phoe­
nix, AZ..* Held in conjunction with the Arizona 
Clockmakers & Watchmakers Guild Annual Con­
vention. 

1t-21-Advanced Clock Repair Bench Course 
(AWi); Roland Iverson, instructor; Phoenix, AZ..* 
Held in conjunction with the Arizona Clockmakers 
& Watchmakers Guild Annual Convention. 

MARCH 1994 

12-13-Repair of the Atmos Clock Bench Course 
(AWi); Gerald Jaeger, instructor; Orlando, FL.* 

12-13-400-Day Clock Repair Bench Course (AWQ; 
John Nagle, instructor; Salt Lake Oty, UT.* 

1~~Advanced Quartz Watch Repair Bench 
Course (AWi); Robert Bishop, instructor; BilTTling­
ham, AL.* 

20-lntroduction to Quartz Watch Repair Bench 
Course (AWi); Buddy Carpenter, instructor; New 
York.* 

~Basic Pocket Watch Bench Course (AWi); 
Aliee Carpenter, instructor; Sacramento, CA.* 

Blue Ridge Machinery & Tools .. .... .. .. ........ 25 
Borel Co .......... .. ............. .. .... ... .. ... ... .. ......... 5 

Cas-Ker Co ........................ inside back cover 

Davis Supply ..... ..... ................ .................. 33 

Esslinger & Co ................... inside front cover 
Eveready Watch Batteries ................ ....... .. .. 9 

Gem City College ....................... .............. 28 
Germanow-Simon ..................................... 31 

S. L.aRose, Inc .......................................... 23 
Livesay's, Inc ................... outside back cover 

McCaw Co., Wm. S . ........... .... .. .................. 3 

Newall Mfg. Co ......................................... 33 

Oceanside Time ................ ....................... 11 

Plymouth Watch Material .......................... 23 
Precision Crystal Cutting Co. .. .......... .. ...... 31 

RCO, Inc ....... .............. ................... ... .... ... 19 
Renata US ....... ....... .. ....... outside back cover 

S & G Industries .................. .... ................. 29 
SMEA ... .. ................. ................................. 15 

Twin City Supply Co . ... ............ ... .. ............ 21 

Vibrograf USA ........................................... 17 

Witschi Electronics ..................... ............... 26 

Zantech, Inc ................................................ 7 

APRIL 1994 

8-10-Mechanical Watch Repair Bench Counie 
(AWi); James Lubic, instructor; s.cramento, CA.* 

9-10-Cuckoo Clock Repair Bench Course (AWi); 
James Williams, instructor; e.ltimore, MD.* 

9-10-Modem Mechanical Chronograph Bench 
Course (AWi); Remy Waelchli, instructor; Orlando, 
FL.* 

15-18-Lathe Bench Course, Phme 3 (AWi); Roy 
Hovey, instructor; New York, t>« .* 

"for more Information on AWi Buell Cou1S•, Pieject 
Extend, ind Rtglon1I Stmln.,., C011tact AWi CHI,.~ 
P.O. Box 11011, 3700 H1rrt10n Ave11ut, ClllclllaaU, OH 
45211; (5131661-3838; Fu (5131111-3131. 



111'2 Date S.S. 101'2 Date S.S. 73/4 Date S.S. 83/4 Date S.S. 

955.114 .. ~195 
955.414 .. $11

95 
956.114 .. $1195 

956.414 .. $1195 

S1hx63/4 

$1195 980.005 .. 

51Jix63/4 

$895 578.004 ..... 

51fix63/4 S.S. 

$1195 980.105 .. 

51fix63/4 S.S. 
$995 PUW 500 ... 

51Jix63/4 
$995 PUW 510 ... 

FREE Screwdrivers 
MIYOTA with any 10 Movements! 

4x6 (2250) 

$2495 2N50 .... 

Set of seven precision watchmaker's 
screwdrivers, $12.95 Value, FREE with 
purchase of any 10 quartz movements. 

movement 
in this ad. 

Cas.W @r?(Q Call Today 1-800-487-0408 
U'\J~ LJ • FAX 1-800-487-5848 

2121 SPRING GROVE AVENUE CINCINNATI OH 45250-0069 LOCAL PHONE 513/241-7073 FAX 513-241-5848 
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