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SEASON'S 

GREETINGS! 
ON THE FRONT: Warm candlelight and 

seasonal poinsettias grace our cover this month 

in time for the Holidays. Photo courtesy of 

F. Sieb/H. Armstrong Roberts, Inc., Philadel­

phia, PA. 



FULL SERVICE WHOLESALER 

OUR CRYSTAL DEPARTMENT HAS EXPERIENCED PERSONNEL TO 
HANDLE ALL YOUR WATCH CRYSTAL NEEDS FROM FITTING TO 
REFILLS. TRY US - YOU WON'T BE DISAPPOINTED. 

II l 
CYCLOPE 

GblUM: O'l'llI• <=nHAl 

'f 
ROLEX 

TVDOR 

-•Ma-
w•Da• • L•-D-GS ..... _ ."-'-

~ 
•--·~ 

0 
OMEGA 

WATCH Co 
GENUINE 

• ACCUTAON 
• BULOVA 

• CARAVEL.LE 
WATERflf.SISTANTCFIYSTAI.. 

FITTING LCD FANCIES - LED FANCIES - OLDER FANCY - MINERAL 
TENSION RING - WATERPROOF ROUNDS - HUNTING 
CASE - DIVERS - CYLINDER LADIES ROUND 

GENUINE ARMITRON - BULOVA - CASIO - CITIZEN - LONGINES 
OMEGA - PULSAR - ROLEX - SEIKO - TIMEX - ZODIAC 

REFILLS G & S - HI DOMES - TENSION RING - FLAT TOP 
CYLINDERS - PERFIT - GLASS - FLAT - THINS - MINERAL 
WEDGE LEDGE 

........ 
~Esslinger & Co 

P.O. BOX 43561 ST. PAUL. MN 55164 
NATIONAL WATS-ORDERS ONLY - 800-328-0205 
MINNESOTA WATS-ORDERS ONLY - 800-392-0334 
INQUIRIES-INFORMATION - 612-452-7180 
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P'RESIDEl'T~r~s 

MrESSAGE@@@ 

S omc people unknowingly take the free ride. 
They don't really intend to continually take, 
and if they knew that they were always on 

the rece1vmg end, they would be the first to want 
to give to atone for the imbalance. The method of 
communication usually is the telephone, with the 
request such as, "What's the beat of an AS1677?"­
or, "What c:rn I do to repair a coil, or do I have to 
buy a new one every time one goes bad?" A good 
part of the time you are able to answer the inquiry 
from the top of your head, but there are times when 
you must search in technical bulletins or even con­
tact the American Watchmakers Institute for the 
answer. Your friend then becomes the second mem-

William Biederman, CMW 

her of AWi. Your organization then begins to serve 
two for the price of one. You care for two for the 
time of one. 

Very tactfully, it is time for you to invite 
your friend for a friendly heart-to-heart talk. Ex­
plain the ad vantages of belonging to a guild, associ­
ation, and AWi. Explain the disadvantages of not 
belonging to trade organizations. Once a prospect 
for membership understands this, he will soon rec­
ognize th 0

' "imple "put and take" is all that is re-
quired 1 member of a successful organization. 
Then A\ l you will be able to enjoy the fruits 
of this nc . .ncmber's friendship and knowledge. 

UDI3 

The "Completed" Series of TB Round Mineral Glass Tempered CRYSTALS 

FEATURES: 

8 
1.0 -1.1 mm thickness 
Flat top, Flat bottom Crystal 
Tempered glass to prevent 

ordinary breakage 
176 sizes, 1/10 mm increments 
Range of sizes: 15.0 - 32.5 mm 

ORDER FROM YOUR WATCH MATERIAL 
SUPPLIER TODAY! 
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ASSORTMENTS: 
TB-33 - 1 ea. 33 popular sizes .......... . $70.00 
TB-77 - 1 ea. every .2mm size ... . ...... $152.00 
TB-176 - 1 ea. all 176 sizes ..... . ...... $334.50 
Refills ..... $24.00 dozen Each Assortment shipped 

in a container labeled for 
the entire line. 

AMERICAN PERFIT CRYSTAL CORP 
653 Eleventh Ave., · 

New York, N.Y. 10036 
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•QUARTZ movements •DIGl/ANA movements •DIGITAL modules 

CALIBER COST CALIBER COST CALIBER COST 
Bulovo 2500 • • • • • 19.95 Y491 • • . 29.52 Y770 • • • . . 23.18 

YS40 • • • • • 6.20 Y510 . • • • • 16.12 Y771 • • • • • 19.18 
YlOO • • • • • 14.20 Y512 • • • • . 24.08 Y772 • • • . • 16.46 
YlOl • • • • • 13.50 Y513 • . • • • 26.52 Y780 • • • • . 8.00 
Y102 • • • • • 15.48 Y541 . • . • . 16.46 Y786 • • • • • 23.96 
Yl06 . . • • • 15.06 Y551 • • • • . 37.36 Y789 • • • . • 10.34 
Yl07 • • • • • 12.54 Y552 • • • • • 38.28 Y792 • • • . • 4.24 
Yl08 • • • • • 14.00 Y558 • • . . • 29.24 Y799 • • • • • 4.68 
Y109 • • • • • 13.24 Y561 . • • 11.94 Y800 • • • • . 7.98 
Yll2 • • • . • 13.06 Y562 . . • . • 16.78 Y819 • . . . • 10.90 
Yll3 • • • 13.66 Y563 • • . • • 12.02 Y960 . ; • . • • 25.64 
Y120 • • . • • 16.54 Y572 • • . 11.62 VOOl . • . 32.22 
Y131 • • • • • 10.72 Y573 • • • 16.20 V031 • • • • • 16.32 
Yl42A • . • • . 11.76 Y580 • • . 10.98 V102 • • • 21.70 
Yl42B . • • • . 11.26 Y590 • • • • . 11 .95 V230 . • . 16.74 
Y143 • • • • • 12.66 Y591 . • . • • 13.06 V231 • • • . • 17.70 
Y147A • • • • • 10.34 Y642 • . • • • 16.44 V235 . • • • • 11.95 
Yl47B . • • • • 10.66 Y643 • • • • . 17.80 V236 • . . • • 12.95 
Yl48 • • • • . 11.52 Y651 • • • 24.78 V242 • • . 14.66 
Y334 • • • • • 22.20 Y652 • • . • . 18.40 V250 • • . 11.26 
Y405 • • • . • 32.42 Y653 . . • • • 21.40 V403 . . . • • 28.70 
Y430 • • • • • 32.84 Y709 • • • • • 29.32 V405 • . . • . 24.48 
Y434 . • • • • 19.95 Y723 • • • . • 14.10 W012 • . . • • 37.88 
Y450 • • • • • 13.70 Y726 . . • • . 22.58 W029 . . . . • 33.32 
Y456 • • • • • 13.16 Y729 • • • • • 22.42 W040 • • • • • 11.98 
Y468 • • • • • 34.88 Y739 • • • • . 44.58 W204 • • • . • 3.94 
Y476 • • • • • 23.26 Y750 • • • • • 21.48 W207 • • . 9.66 
Y480 • • • • • 9.95 Y756 • • • . • 21.42 W304 • • • • • 12.52 
Y481 . . • • • 9.95 Y757 • • . • • 11.70 W401 • • • • • 5.92 
Y482 • • • • . 9.95 Y759 • . . • • 24.32 
Y486 • . . • • 23.76 Y765 • • • . • 5.30 

Prices subject to change. Pricing on other references available on request. 

IN STOCK! MORE THAN 300 DIFFERENT CALIBERS OF WATCH MOVEMENTS! 
YOUR HEADQUARTERS FOR Watch Movements 

DECEMBER 
SUPER 
SALE! 

QUANTITY CALIBER SIZE PRICE 

*Limited Time Offer. 
Prices Subject to Change. 

VIGOR.' 
CIRCUIT MAKER' 

A MUST FOR EVERY WATCHMAKER 

FE 6320 
FE 6820 

y 480 
y 481 
y 482 
v 235 
V236 
Y588 

FONT 69 (MECH.) 
ESA 927.002 

MIYOTA 2030/2035 
RONDA 3572 
ESA 978.003 
ESA 202.001 

Y434 
ESA 280.001 

6%x8 
5Y:.x6% 
6'Mix8 
6'Mix8 
6'Mix8 

5Y:.x6% 
5Y:.x6% 
5Y:.x6% 
6%x8 

5Y:.x6% 
6%x8 

5Y:.x6% 
5Y:.x6% 
3%x8 
3%x7 

3%x6% 

6.95 
8.70 
9.95 
9.95 
9.95 

11.95 
12.95 
9.95 
9.95 

10.95 
10.95 
10.95 
13.50 
17.95 
19.95 
24.00 

Re pal rs quartz analog and digital circuitry as well 
as any other fine wire circuits with a minimum of 
time and effort. Eliminates long drying time. Al· 
ter one minute your item is repaired and ready for 
use. Kit includes: 

• 1 Bottle of Circuit Maker"· 
-Net Wt. 05 Fl. Oz (1 4 ml) 

• 1 Applicator 
• 1 Instruction Sheet 

One bottle ol Vigor'" Circuit Maker;'' ii used cor· 

;::~r~~on$s jigs mater1a1 1or numerous 

QUARTZ WATCH 
MOVEMENTS 

• SPECIALISTS • 

Call For Our 
Quartz Watch Movement 

Reference & Price Catalogue 

800-292-5522 
IN CALIFORNIA CALL: (800)331·5522 

Worldu•1de lmporr~·rs and Distributor.1 

17925 E. Sky Park Circle 
Irvine, CA 92714 
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Henry B. Fried, CMW, CMC, FAWI, FBHI, * FNAWCC 

A Waltham Maximus 

Q I would like some help in 
positively identifying my cus­
tomer's pocket watch. I think 

it is a Waltham, 16 size, 23 jewel, River­
side Maximus, with a wind indicator, 
Serial No. 23100110. It has two diamond 
endstones, one on the balance and one 
on the escape wheel. 

I thought it was Model 1899, 
so I checked the current Complete Guide 
to American Pocket Watches , Book No. 5. 
They have a Riverside Maximus pictured 
on page 78, but the crown wheel, ratchet 
wheel and complete movement con­
figuration is different than my cus­
tomer's. 
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Did Waltham, in fact, make a 
Riverside Maximus with different move­
ment configurations to fit different cases? 
Is my customer's watch a model 1899? If 
not, what model is it? Is it a valuable 
collectors item? 

Any and all information you 
can give me will be greatly appreciated. 

Richard Decker 
San Jose, CA 

A According to my own Waltham 
records, movement number 
23,IOO,JJO was made in I920. 

It was a I908 model modified in I9I2. It 

is listed as a Maximus (Riverside}, I6 size, 
open faced, 23 jewels, with whiplash 
patented regulator. Two hundred were 
made of this run at that 1920 date. 

Today, any 23 jewel, Waltham 
watches with up and down indicators are 
desirable items. As for the size, Waltham 
stated that it was I 6 size. The Riverside 
Maximus was made in different models 
and also in the colonial A series. 

One that resembles your watch 
movement the closest is a 23 jewel 
Riverside Maximus, with movement 
number 18,I44,592, but hunting. This 
is pictured in Roy Ehrhardt's book, 
Volume I on American Waltham Watch 
Company movements. This had a differ­
ent regulator than yours. Another is one 
made for the Army and marked, "Van­
guard", also with a different regulator. 
Riverside Maximus watches were made in 
the 16 size, 1888, 1890 (6s}, 1894 (12s}, 
1899 (16s) and I900 (Os). 

Q I have a watch that appears to 
be Swiss 20 ligne. It has two 
mainsprings and three trains 

including dial train. It has a sweep hand 
and second hand. The second hand 
appears to be for 10th seconds. The name 
on the movement is-A. Huguenin & Sons 
Logie. 

There is a button above the II 
and IV. When the button above the II 
(Please turn to page 8) 



Quartz Movements• Over 90 Calibers in Stock! 
Call or Write for Complete Listing and Free ESA Battery Guide . 

. Hurel. BULOVA• ESA • EBAUCHE •FE 

to Quartz retrofit Accutron 218-2, 
224-2 also replaces ESA 9362, 
536.121 complete with mvt. ring 
and mounting instructions. Order 
BUL 2783 Retrofit Kit. 

$27.00 

927.001 
5112 x 6% L x 2.95mm 

$11.95 
5@ 10.95 

(Not Pictured) 

978.002 
5112 x 6% L x 2.5mm 

$13.95 
5@ 12.95 

202.001-3% x 8-$16.95 

HARLEY/RONDA• MIYOTA •PULSAR 

~
· ... - \ .,. 

- ~ '- . 

HQ 3572 
5112 x 6% x 2.7mm HQ 672 MIVOTA 2030 

6% x 8 L x 3.25mm 6 x 8 x 3.15mm 

FE 6820 
5112 x 6% L x 3.6mm 

Replaces 301 .001, AS 1012, 1677, 
1977, FEF6620, Bulova 1000, Seiko 
11A 

$10.50 
5@ 9.50 

15@ 8.50 

V230A 
5112 x 6% x 2.5mm Popular thinline movement. Re­

places 977.001, 588.001. Fits 
Bulova 5 AH cases. 

Replaces 961 .001. 

$12.95 
5@ 12.00 

15@ 11.00 

Sweep, Replaces Citizen 2030, 
Adee 2038 and other 2035. 

Used by Pulsar & Lorus. 

$12.95 
5@ 11.95 

15@ 10.95 

$13.95 
5@ 12.95 

15@ 11.95 

$10.95 
5@ 9.95 

Assortment Adhesive Dial Dots $1 • Assortment of Movement Rings S5.95 

.llttrcl 
Quartz and Japanese Style 
Crown Assortments 
No other crown approaches Borel Crowns in quality, looks or effective­
ness. Borel Crowns are made by the top Swiss producer of crowns 
for new-watch production. Borel stocks the complete range of sizes, 
styles, tap sizes, post lengths and tube openings. 

, 

Write for Sample 
and Literature or call: 

1-800/821-5686 
in Missouri 1-800/892-5818 

Quartz Watch 
Crown Assortment 

SWISS 
MADE 

28 bottle cabinet contains 50 crowns, 1 each of yellow and 
white of the 25 most popular nu_mbers, 11 dustproof styles 
and 14 waterproof styles. Includes the new smaller diameters 
of 2. 75, 3.00, 3.25, 3.50, 3. 75 in taps 10, 11, and 12. Refills 
are available. 

Borel replacement crown assortment for Seiko, Pulsar and 
Lorus, includes 56 crowns, 1 each yellow and white of 28 
numbers, most are the waterproof type with gasket. Diameters 
from 3.5 to 6.5mm. Some of the numbers in the assortment are: 
30E02N 35M10N 40M17N 40M32N 45M30N 50D05N 
35D03N 35N57N 40M24N 45001 N 45W29N 55M06N 

Asst. 750/2 SSS Asst. 950/2 565 Refills available. 

.llttrcl 
NATIONAL TOLL-FREE ORDER SERVICE • 1 ·800/821 ·5686 

In Missouri 1-800/892-5818 

Borel, 1110Grand, Kansas City, M064106 
Distribution Centers in KANSAS CITY LOS ANGELES OAKLAND 

.llttrcl 
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QUESTIONS AND ANSWERS 
(Continued from page 6) 

is pushed, the entire watch stops. The 
other button sets the hands. The case is 
made of solid l 8K with the monogram 
letters of S.W. (raised). The numbers 
inside the case are Nl2724 

Any information you can pro­
vide on this watch will be appreciated. 
What is its approximate age? How rare is 
it? Where was it manufactured? What was 
its purpose? 

K. Hoover 
Provo, UT 

A I have examined the photos 
of your watch closely. It shows a 
chronograph-type watch made 

just before the introduction and inven­
tion of the heart cam (which allowed 
a fly-back to zero without stopping the 
watch). Your watch is of the 1870 
period and was made in LeLocle in 
Switzerland close to the French border 
and also near Neuchatel, a present busy 
horological center in Switzerland. 

Examination of the dial under 
magnification shows that the outer dial 
is divided into minutes (or seconds) 
and half seconds, not tenths. This would 
reinforce the opinion that your watch 
beats not fifths, but four times a second 
( 14,400 VPH). This also allowed the 
''flying" seconds hand at the lower dial 
to divide the seconds into fourths. 
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Two of these would be observed at the 
outer dial markings if the watch also 
contained a centered seconds hand. 
The two barrels probably supplied power 
for eight days. Large watches of that 
time contained two barrels and an extra 
set if train wheels also multiplied the 
number of days the watch could run 
on one full winding. Some such watches 
also had a differential type of gearing 
to the train of wheels which allowed 
stopping the chronograph train and 
allowed the time train to continue. 
Setting the sweep hands to zero how­
ever, was a task in quickness of the stop 
mechanism being indexed at the appro­
priate moment. 

Huguenin & Sons of LeLocle 
was a well-known maker of very high 
grade watches. This one is no exception, 
showing very high grade workmanship 
and quality. It is somewhat rare. Such 
watches were used to time events and 
also as pulse meters. The jump fourths 
seconds make this more desirable. Multi­
trains also make these more attractive 
but they must be in working order. 

Q 

Henry B. Fried 

Perhaps you can help me with 
some information on the history 
of the movement of the Seth 

Thomas I purchased at a local garage sale. 
It was completely disassembled and in 
an assortment of miscellaneous junk, 
but all parts (except the springs) were 
in a separate box and the support (cast 
iron) bracket was with the pendulum. 

After rebuilding the movement, 
I mounted it on my board, but ran into 
trouble with the suspension. After trying 
several suspension springs #2 regulator, 
I found the beat very erratic, so I made 
a spring from a flexible tape measure 
(W' x .007" x I%") and finally wound 
up with a satisfactory time keeping unit. 

I used standard American 
mainsprings purchased from Merritts 
(%" x .018" x 96") and they seem to 
work very well. I also used a new escape 
wheel (1 %'' x 40 teeth) and a Seth 
Thomas #2 regulator from the same 
supplier. 

I found a slight reference in the 
book 200 Years of American Clocks & 
Watches, a Rutledge book printed by 
Prentice Hall, NJ. On page 173, illus­
tration #210, it mentions that the move­
ment was made by Seth Thomas for the 
Dey Time Register, Syracuse, NY. But 
no mention is made of the specifications 
or how it is cased. 

The following measurements are 
my own: 3/32" brass plates not bushed; 

1-5/8" between plates; 6 steel pillars 
5/16"; 7-1/2" x 5-1/8" plates (see 
photo); 2 mainsprings, both left wound; 
2 mainspring wheels, 3-3/8" diameter; 
25" from suspension spring to bottom of 
5" bob; Lyre Pendulum rod, mahogany, 
2 sections; all brass wheels with lantern 
pinions; Graham dead beat escapement 
(or seems so). The unit runs 13 or 14 
days without a loss of beat (80 per 
minute). The front plate is stamped 

~ Made in the U.S. America 

beneath the cannon pinion. 
. I would appreciate any in­

formation you can supply, as I would 
sure like to know how to properly 
case this unit and know the proper size 
of the mainsprings and the right size for 
suspension springs. 

George St. Garrity 
Allison Park, PA 

A Your letter has been referred to 
me for an answer. 1 recognized 
the pho1ographs of the move­

ment from several I have restored in the 
past. However, they have specialized parts 
according to their use in industry. It is 
very likely that it could have been used 
by Dey Time Register of Syracuse, NY, 
or by many other companies in need of 
registering or controlling an event. 

The movement is very similar 
to one shown as Figure No. 86F (really 
representing the entire No. 86 series) 
on page 4, in the reprinted booklet 
"Factory List of Seth Thomas Clock 
Movements", Thomaston, CT 
(Please turn to page 15) 



European Watch, Clock 
and Jewellery Fair 

BASEL87 

23-30 April 1987 
Please send me your documentation of the European 
Watch, Clock and Jewellery Fair BASEL 87. 
For further information, contact our representative 

Name 

Company 

.A~ 

Mr. Jean-Pierre Savary, Swiss Industries Fair, 608 Fifth 
Avenue, Room 802, New York, N.Y. 10020 USA, phone 
(212) 3150246. 

Address 

USA 3 

:_~~~ For travel arrangements to Basel, please contact the official agent: Englewood Travel Service Inc. Division of Kuoni 
•••• Travel Inc., 96 Engle Street, Englewood, N.J. 07631, tel . 201-568 0370. 
°"'v 
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r>enc.h Tips 
Joe Crooks 

.1 
Send your tips to: Jingle Joe, AWi 
Central, 3700 Harrison Ave., Cincinnati, 
Ohio 45211. 

A Tip for Bushin_g Clocks 

H ere's a tip from Al Dodson of Lexington, Kentucky. 
To you young squirts in the A WI-Al is the son of 
the late Jim Dodson who was a past president of the 

A WJ. We old-timers still miss Jim dearly. 

This is a tip for a fast and reliable method for bushing clocks. 
I make a piloted reamer which I use in the drill press; the pilot 
provides an accurate location of the hole and it is not neces­
sary to clamp the plates down-a real time-saver. Here's how to 
make this tool : 

1. From a piece of drill rod, turn a pilot the size of 
the original pivot. 

2. Next, turn the section behind the pilot .02 or 
3mm smaller than O.D. of bushing. This will be 
the cutting portion. 

3. File cutting portion flat on one side until level 
with pilot. 

4. Rotate 180° and file down to pilot . 
5. File rounded side of cutting portion to give re­

lief until leading edge just disappears and becomes 
sharp cutting edge. 

6. Rotate 180°and repeat# 5. 
7. Now relieve front of cutting portion to make cut­

ting edge. 
8. Repeat # 7 on other side of pilot . 
9. Harden and temper . 

SINCE 1877 

BOWMAN TECHNICAL SCHOOL 
220 West King Street, LancastP.r, PA 17603 

Offers you diploma courses in : 
Jewelry Repairing and Stonesetting Engraving 
Watchmaking and Repairing Clockmaking and Repairing 

Send for free brochure 
An Equal Opportunity Facility 
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10. Test on scrap stock. If the bushing fits too loose 
grind on sides of cutting portion to reduce O.D. 

If the bushing fits too tight it may be necessary to make a 
new cutter or the hole could be slightly broached. This tool is 
basically a counterborer. 

I've made these tools up with pilots sized every .1 
mm to fit either brand of bushing. I do all my bushing work 
with these and have had excellent results. 

[P.S. Why do they call you Jungle Joe? You don't 
look like Tarzan at all.] 

What Al has made is a clever two-sided countercutter with a 
pilot/pivot in the center of the countersink tool. The sides are 
flat like a pivot drill. The pivot on the tip makes it almost im­
possible to drift to the worn side of the pivot hole while bor­
ing the hole for a bushing using a drill press or a bushing tool. 

Al, I didn't use your drawings of the tool for two rea­
sons. First, you described the tool so clearly, no drawing is 
needed, and second your drawings are so lousy why mess up 
a good Bench Tip? 

As for your P.S., take off that cracked loupe and you 
will see that it's Jingle Joe, not Jungle Joe. Also, that Tarzan 
remark wasn't nice ... after all, Cheetah was part of that 
jungle family! Some day I'll tell you how I got the handle 
"Jingle Joe." And that's Jingle like in JINGLE BELLS and 
a MERRY CHRIS1MAS TO ALL! 

I 
WATCH CASE REPAIR - BECKER HECKMAN CO. 

16 East Park Street, Mundelein, IL 60060 
I Phone (312) 949-0404 I 
I - Since 1906. Professionals in Repairing Cases -- II 

•Lugs soldered or replaced. Stainless steel, gold, silver, filled, plated 11 
•Repair gold coin watches. Springs, new bezels, straightening. II 

I •Pocket watches·. Hinges, springs, straightening. Bezels custom· II 
I made-gold, silver, plated. II 
I •Refitting ladies' old diamond wrist cases with 17 jewel I 

or Quartz movements. 



~ The Mighty-Mini~~ 
In stock: an all new American-made quartz ULTRA-THIN mini movement, 
virtually identical in size to the foreign-made ultra-thins. Highest quality, de­
pendable, with a 3-year warranty and available for IMMEDIATE SHIPMENT! 

•The Ultra-Thin case 
measures only 2-114" H x 
2-114" W x 518" Thin . 

• Handy rear set knob! 
• Accurate to within 5 ser:onds 

per month. 
• Brass mounting shaft 

measures 5116" diameter. 
•Uses one "AA" Alkaline 

Battery. 
• American I-Stack 

Stock 

$4.50 EA. 
BARGAIN PRICE ~ k~1-i, 

10 MVTS. -~~·, ,., L 
FOR '5'Vt°f,,,~ 

$37.95 ~ vv~ 
FREE HANDS! ~V~ 

Four Shaft Lengths 
to Choose From 

-I -I -I -I 
Stock Stock 

No. 10001 
Stock 
No. 10002 No. 10003 No . 10004 

For dials up tc.. 
3/16" thick. 

For dials up to 
1/4" thick. 

For dials up to For dials up to 
3/8" thick. 3/4" thick. 

"Big Performance" 

C-Cell Movements-

FREE HANDS!! 

ACCESSIBLE time setting 
knob. Case measures only 
2· 1 /4"x2-11/16"x1-3/16". 
Accuracy + or - one 
minute/year I 
These movements run up to 
two years on one "C" cell 
alkaline battery. The voltage 
rating: 1.2V to l.7V D.C. 

$4.50 EA. 

Shaft diameter: 3/8" with three 
shaft lengths to choose from I 

Stock No. 10012 for dials up 
to 1/4"thick. 
Stock No. 10013 for dials up 
to 3/8" thick . 
Stock No. 10014 for dials up 
to 3/4" thick. 

ROLEX TYPE CROWNS 
5MMRC 5mm ladies 

PETITE & SMALL DUSTPROOF CROWNS 
ALL TAP 10 

6MMRC 6mm gents 
Yellow only. 
$3.00 each, 3 for $7.95 
w/Crown, Tube & Gasket 

ASSORTMENT# 55 -TAP 10 & TAP 12 CROWNS 
For all SEIKO and CITIZEN watches - 40 crowns 

$19.00 
Bot, # 

1. 
2. 
3. 
4. 
5. 

Size Tap Bot.# Size 

3mm Blue Stone D.P. 12 6. Seiko 35003NN1 
3mm Black Stone D.P. 12 7. 3~mm Dustproof 
3mm Block Stone Roe. 12 8. 4mm Dustproot• 
3mm Dustproof 12 9. 45001 Seiko• 
3~mm Dustproof 12 10. 50001 Seiko• 

WE ACCEPT BOTH 

~EB 
ON ORDERS OVER $15.00 

A CALL. THAT'S ALL IT TAKES. 

CHICAGO-NATION-WIDE 1-800-621-4767 
ILLINOIS CALL 1-800-972-3776 

DALLAS-NATION-WIDE 1-800-527-6390 
TEXAS CALL 1-800-492-2151 

HOUSTON-TEXAS ONLY 1-800-392-7795 

ORDERS ONLY, PLEASE 

Tap 

10 
10 
10 
10 
10 

40 CROWNS FOR ONLY $21.00 

:s::T·~ ~ ~ 
ASSOITMIKT •:UO DUSTPIOOP QUAITZ CIOWHS ~ 

1 Ali. TAP 10 - 4'0 crowna yellow and wM~e .~ ... _ 
L2-l"'-dia. 
:LUOmmdia. 
l.S......dia. 

--­" J.OOmm llhae ~ 
L J.)Omm Bl• StoM-
1. J.>Omm 
T. (.ooa. 

... -
8. 4.2,mm 

9. "-'Omm 
10. 4.7'.mm 

?O l.ECaDEll PUAS2 Sl'1ICIPY ~= .., .. 

INCLUDES BLUE SAPPHIRE STONE CROWNS 

WILL FIT STEMS ON THE FOLLOWING QUARTZ MOVEMENTS 

SEIKO PULSAR 
V230 
V235 
V236 
Y480 
Y481 
Y482 

RHONDA HARLEY 
H03572 
H0672 

CITIZEN MIYOTA 
3220 
2020 
2030 

FRANCE EBAUCHES 
FE5020 
FE6820 
FE6320 

ETA ESA 
202.001 
927.002 
927.102 
978.002 
961.001 
961.101 
561.001 
561.101 

AND MANY MORE 

lJlllARSHALL 
- ~ i'WARTCHI LO 

CHICAGO, IL 60647: 2040 MILWAUKEE AVE: (312) 278-2300 DALLAS, TX 75201: 109 N. AKARD: (214) 741-1454 
HOUSTON, TX 77001: 1212 MAIN ST: (713) 759-9009 
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WATCHE~ By Louis A. Zanoni 
and Gregory L. Zanoni 

Zantech Quartz Watch Analyzer 
Model ZA900 

PART III 

• 

........ "" 
:: ~. :· .. ... 

4'j •• 

AUDIBLE COIL TEST 

V ery often there is uncertainty about the continuity 
of the coil in a quartz watch. When the clicking of the 
ZA900 (which indicates that current is pas&ing through 

the coil), doesn't occur during routine testing you must not 
automatically assume the coil is broken. The ZA900 will NOT 
click when the stem of the watch is pulled out in the stop 
mode. It will also not click if the oscillator is dead. The lack 
of clicking only tells you that there are no pulses going to the 
coil. 

There are two ways the continuity of a coil can be 
tested without removing it from the circuit. One way is to 
short the terminals of the coil together with a pointed pair 
of tweezers while the ZA900 is connected to the battery ter­
minals of the movement. lf the coil is open and the circuit 
board is trying to send pulses into the coil, the pulses will 
pass through the tweezer which act as a substitute for the coil , 
and cause the analyzer to click. The disadvantage to this test 
is the long time delays between pulses on some movements. 
111e quickest way to detennine if a coil is open or not is with 
the audible coil test of the ZA900. 

To test the coil, plug the mini banana plugs of the 
dual tip probe into the COIL TEST/MOTOR DRIVE jacks 
(Figure 1 ). Push in the COIL TEST button (Figure 2) and probe 
the two terminals of the coil with the two needle tips of the 
dual tip probe. If the coil is good, the analyzer will buzz. If 
the coil is broken or shorted, there will be no sound. When 
testing coils, be sure to check for shorts between the coil 
windings and the metal center post of the coil. If it shorted 
internally to the metal center post, the coil will be shorted 
to the main plate. It must be replaced. 

(Please turn to page 14) 
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Introducing ~/\;i/f 
Zantech Inc. 's Newest Development in _:E__ N£w1J:_ 

Quartz Analog Watch Testing! .Yv~~ 
The Model ZA900 Quartz Watch Analyzer 

The new color-coded push button system makes this instrument the easiest and most efficient quartz 
watch analyzer to operate. With this and other added new features, the Zantech ZA900 analyzer 
out-performs all other testers on the market. 

-· - -~ --. ... ~-- - & • - - I Cl I -

-- ~ --

ZA900 QUARTZ WATCH ANALYZER . .. .. . . 995.00 

•Audible indicators beep and click during coil and 
circuit board testing. 

•Overload protection prevents damage to movements. 

•Training classes available at Zantech. 

•Video tape instructions available. 

• Zantech's telephone hot line aids problem solving. 

•Two year warranty. 

•Manufactured and serviced in the USA. 

Features 

VOLT METER 

VOLTAGE BATTERY BATTERY 

CURRENT VARIABLE COIL MOTOR· TEST VOLTAGE 

DRAIN 0-2v TEST DRIVE -2v -10v 15/30~ 

I I I I' I I • 
•Three power supplies 1.55, 3.1, and 0 to 2 volts variable. 

• Low voltage test to determine gear train cleanliness. 

•Two auto current ranges for determining battery life 
and other critical trouble shooting information. 

•Two high impedance volt meter scales for battery and 
circuit testing. 

•Audible coil test while in the circuit. 

•Audible circuit board test. 

• Motor drive - circuit board substitute for testing motor 
and gear train. 

•Quartz crystal substitute for in circuit testing. 

•Set switch contact test-probe for activating command 
and set switches. 

•Buttons and jacks are color coded for simplified testing. 

Take The Guess Work Out Of Quartz Analog Watch Testing! 
Save Time - Earn Greater Profits 

77 SHADY LANE • TRENTON, NEW JERSEY 08619 • [609) 586-5088 
ORDER NO. (800) 441 7569 
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WATCHES INSIDE & OUT 
(Continued from page 12) 

QUARTZ CRYSTAL TESTING 
If the quartz crystal of the movement is faulty , the watch 
will not run. It is only one of the many reasons a watch won't 
run. Therefore, it must be tested. 

The easiest way to determine if the oscillator cir­
cuit (which includes the quartz crystal) is working or not is 
to place the powered-up movement next to the sensor of a 
quartz timer (Figure 3). If the oscillator is running, the timer 
will sense the vibrations of the quartz and display the accuracy 
of the movement in seconds per month. 

If the oscillator is not running, the quartz crystal is 
the prime suspect. To test the quartz crystal without remov­
ing it from the circuit , plug the RCA SHIELDED CABLE 
PROBE into the QUARTZ CRYSTAL SUBSTITUTE jack 
(Figure 4). While the movement's battery terminals are con­
nected to the ZA900, use the probe tip of the RCA SHIELD­
ED CABLE PROBE to make contact with one of the quartz 
crystal leads. Try each of the quartz terminals; only one needs 
to respond. If the quartz crystal is the only problem with 
the movement, the movement will begin to run. You see, the 
probe acts as a substitute for the quartz crystal. If the move­
ment begins running, replace the quartz. If it does not run, 
visually examine the physical condition of the trimmer , cir­
cuit board, and any other associated components. Use a micro­
scope. The components are small and they are very close 
together. 

MOTOR DRIVE (circuit board substitute) 
Prior to ordering a replacement circuit board for a quartz 
analog movement, check the operation of the rest of the move­
ment with the MOTOR DRIVE and provide more accurate 
estimates to your customers. The MOTOR DRIVE circuit of 
the ZA900 acts as a substitute for the circuit board. It can be 
used to run a movement when the circuit board of the move­
ment has been removed, providing the coil is still on the 
movement. 

To use the MOTOR DRIVE, push in the MOTOR 
DRIVE button (Figure 5) and plug the mini banana plugs of 
the dual tip probe into the COIL TEST/MOTOR DRIVE 
jacks (Figure 6). After removing the circuit board from the 
movement, screw down the coil and probe the two terminals 
of the coil with the dual tip probe. The dual tip probe will 
provide pulses to the motor once a second. If the coil, stator, 
rotor, and geartrain are functioning properly, the movement 
will begin to advance once a second . 

The one second pulses of the MOTOR DRIVE are 
also helpful when troubleshooting mechanical problems in the 
rotor and geartrain; especially when the original circuit board 
only provided pulses every 30 seconds. Things just happen 
faster. 

SWITCH CONTACT 
All LCD watches and some quartz analog watches use elec­
tronic push buttons for activating and setting the time, as well 
as other functions. The push buttons on the side of LCDs, 
Digi-Anas, and some analogs are electrical contacts that com­
plete an electrical circuit when they are pushed in. When the 
push button on the outside of the case makes contact to the 
movement inside the case, the integrated circuit responds 
according to preprogrammed instructions within the integrat­
ed circuit. 
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QUARTZ 
CRYSTAL 

SUBSTITUTE 

CURRENT I VARIABLE VOLTAGE 
/BATTERY VOLTAGE \ 

+ SWITCH 
CONTACT 

Figure 7. Switch cable being plugged into socket . 

QUESTIONS AND ANSWERS 
(Continued from page 8) 

The brief description of Figure 
No. 86F, which looks like your move­
ment in every respect, states on page 21 
of this 25 page booklet, ''No. 86F - 15 
day, extra large pendulum, time, spring, 
double spring, 18" gallery. Pendulum 
from center of movement to end of 
rating screw 8-1/4", with No. 22 ball: 
diameter of ball 3-11/16 ". Wood rod. 
Crown 60, dead-beat, center 1-1/2". 
Length 7-13/16", width 7-1/16", depth 
4-1/2". Mainspring No. 137, 10' x 3/4" 
x .015". 

The booklet lists some 16 varia­
tions on this movement involving pri­
marily the number of escape wheel 
teeth (called the "crown" in the booklet) 
from 36, 44, 50, 56, to 60, and pendulum 
lengths varying accordingly from 8-1/4" 
to 26- 7 / 8 ", apparently requiring some 
differences in tooth and pinion leaf 
counts as well. But you chose a 40 tooth 
escape wheel for obtaining the pendulum 
length desired. Incidently, the book 
lists pendulum length from movement 
center to bottom of rating nut pre­
sumably for purposes of case length. 

I hope this is some help on the 
ST movement, but the case style is 
another problem. I have an empty case 
for an International Time Company Time 
Clock, but no indication of the type of 
movement or recording device used; only 
the name plate attached to the bottom 
inside of the case is present with four 
mounting holes for a large plate, in turn 
to hold the movement found on the 
back board. These holes are found in 
a rectangle measuring 14" across and 
13-5/8" down. 

Joseph G. Baier, Ph.D. 

liCTI3 

c 
MC 
r 

Movements or modules that have electronic control 
and setting switches can easily be tested with the ZA900. 
While the module or movement is connected to the power 
terminals of the analyzer, and the CURRENT DRAIN button 
is pushed in, plug the mini banana plug probe cable into the 
jack marked SWITCH CONT ACT (Figure 7). While the bat­
tery terminals of the module or movement are connected to 
the ZA900, use the pointed end of the switch probe to activate 
the setting mechanism of the watch by probing the module 
switch contacts with the pointed end of the probe. 

If the electronic switching functions of the module 
or movement are working properly, the module or movement 
will respond as it would when it is in the case, and its buttons 
are pushed. Many problems occur between the movement/ 
module and the case. Therefore, it is extremely important to 

(Please turn to page 36) 

WATCHMAKERS JEWELERS 

DIAGNOSE DEFECTIVE QUARTZ WATCHES IN SECONDS 
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QUARTZ WATCH TESTER MODEL WT-100 

FEATURES: 

•Simple to use - no knowledge of electronics required 

• No adjustments required 
• Tests watches with or without power cells 

• Rapidly isolates electronic or mechanical defects 
•Pinpoint component failures without component removal 

•Tests silver-oxide power cells 
! All solid state - no moving parts 
• Uses a single 9-volt battery 
•Compact - measures only 5.75" X 3.6" X 1.3" 
• Designed, engineered, and manufactured in the USA 

INCLUDES: 

• Complete operating instructions 

• Test leads 
• Magnetic pickup accessory 
• 9-volt battery 
• One year warranty 

PRICE: 

$49.95 plus $2.00 shipping & handling 
(NY customers add sales tax) 

ORDER FROM: 

lnn·ovative Electronics, Inc. 
64-46 84th Street 
Flushing, NY 113 7 9 
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ROCK QUARRY et -av 

W tch out for the customer who comes in talking about 
their recent trip or something to do with a member 
of their family. When this happens, it can only mean 

one thing-pictures. It isn't that someone else's pictures are 
boring, it's just that they are uninteresting! 

One good customer came in one time to have her 
watch checked. I knew something was up when she said it 
was giving her trouble while she was on her trip; I knew 
what was coming so I made like I didn't hear what she said. 
Then she said, "I think it started while we were in Rome." 
I still played dumb. She added, "Or maybe it was Singapore." 
You could tell she was an expert at this sort of thing by the 
way she worked the pictures into the conversation. She said, 
"I remember the exact place because I noticed my watch 
while I was taking a picture. Let me see if I can find it." 
Let's face it, this is a pretty smooth entree into a complete 
recapitulation of the trip. If it reaches this point, forget it. 
The rush job you are working on will have to wait. This 
is what is known as 'the point of no return'. 

Sure, we all like to retain some memories of trips 
we have taken. Some overdo it, like a watchmaker aquaintance 
of mine. This guy and his wife saved up for several years in 
order to take their dream trip. Granted, it's nice to see when 
someone's dream comes to fruition, but to relive it with them 
is an entirely different matter. On their return, I received 
an invitation to stop by and see a few slides that were taken 
during the trip. Not wanting to hurt his feelings, I did stop 
by, thinking it would only take a minute. I should have sensed 
something was amiss when his wife brought out some dip, 
a plate full of sandwiches and a pot of coffee. There was 
enough food to last the night. In fact, there was enough to 
last until the middle of the next day. 

It started off with a homemade slide that said, "Tom 
and Gretchen's Vacation Trip" (snappy intro). Then it started. 
I won't go into the whole trip, but to show you what it was 
like, I'll review the first ten slides-

1. Tom and Gretchen leaving through the front 
doorway, waving. 
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Fred Burckhardt 

2. Tom and Gretchen loading the luggage in the car 
trunk, waving. 

3. Tom and Gretchen backing out of the driveway, 
waving. 

4. Tom and Gretchen inside the car pointing to 
the airport seen in the distance, waving. 

5. Tom and Gretchen taking a parking ticket from 
the fellow at the airport entrance, waving to him and he was 
waving back. 

6. Tom and Gretchen unloading their luggage at the 
parking garage, waving. 

7. Tom and Gretchen standing in line to check their 
luggage, waving. 

8. Tom and Gretchen waving to the girl at the ticket 
counter, with her waving back. 

9. Tom and Gretchen walking into their respective 
restrooms with silly looks on their faces, waving. 

10. Tom and Gretchen standing at the gate awaiting 
departure, waving. 

It took another ten slides before they even left the 
ground. I finally left after number 178, promising to come 
back some other time. As I was walking down the driveway 
to my car, guess what Tom and Gretchen were doing. You 
guessed it, waving. This has to be the wavingest couple on 
earth. 

As much as I hate to bring up the subject of grand­
children, it must be done when talking about pictures. Grand­
children and pictures are as inseparable as bologna and 
whipped cream. Have you ever attended a meeting or conven­
tion where new grandparents are present? If you know about 
their blessing ahead of time, at least you have a chance to 
avoid being trapped for an hour or so. I'll never forget the time 
at one convention when the speaker, while showing some 
slides of a particular watch movement, knowing he had every­
one's attention, showed a slide of his new grandchild. Of 
course, he made the excuse of not knowing how it got in there 
but went ahead and told of the birth, weight, length and how 
much the kid looked like him. There was about as much 



resemblance as there is between a hippo and an aardvark. 

There are times when pictures are necessary. For 
example, if you write to Henry Fried and ask about a par­

ticular watch or clock, sure a picture is a big help. ff you plan 

a trip out of the country and need a passport, sure you have 

to have a picture. Many states require a picture on a driver's 
license. Guest speakers usually have to supply a picture for the 

convention program or booklet. Alf these examples are to 

show when a picture is a necessity. 
One thing I could never understand is why people 

have pictures made of themselves. Have you ever noticed 

when you're cornered and have to look at some and the 

person showing them will always say how good someone 

else looks, but when they appear they always say what a 
terrible picture it is. These are the same people who never 

want their picture taken but are always ready to pose for one. 
Show me a family with three or more children and 

I'll show you a family with three thousand pictures of the first 

born, seventeen pictures of the second and none of the third 
or more. I was the youngest of ten and there isn't a picture of 

me until I went into the service. It's a good thing they didn t 
put them on milk cartons back then. Mine would have been 
blank. Then again, with ten children, nobody would have 

known I was missing. 
That's all for now. Have to get over to pick up 

some pictures at the photo shop before they close. 

Attention 
NO MORE PROBLEMS WITH DIAL FEET 

* YOU CAN PUT ONE OR TWO NEW FEET ON 
IN ONLY 5 MINUTES. 

* MANY POSSIBILITIES AND ECONOMY WHEN 
YOU NEED REPLACEMENT MOVEMENTS. 

* GOOD WORKMANSHIP IN SOLDERING 
METAL WITHOUT RUINING FACE PAINT. 

• Save Time and Money • Detailed Written Instructions 
• Warranty Two Years • Supply of Dial Feet & Solder 

Included. 

ONLY $85 
800-292-5522 

IN CALIFORNIA CALL: (800) 331-5522 

WorlJu iilt! importers unJ Di.miburors 

2790 Harbor Blvd., P. 0. Box 2404 
Costa Mesa, CA 92626 

Special Savings on 

QUARTZ 
MOVEMENTS 

RONDA 3572 
(5''2 x 6'/•) 

$9.65 

V235 
(5 112 x 6'/•) 

$11.20 

FE 6820 
(5 1'2 x 6 '/• ) 

$7.75 

RONDA 672 
(6'/• x 8) 

$9.15 

V236 
(5 112 x 6'/,) 

$11.45 

MIYOTA 2030 
(6'!. x 8) 

$9.35 

OTHER SPECIALS ON QUARTZ MOVEMENTS! 

Y480 - $8.90 
Y481 - $9.15 
Y482 - $7.95 

Y588 - $10.30 ESA961.001 - $7.95 
V237 - $11 .60 ESA927.002 - $9.15 

MIYOTA 3220 - $10.85 ETA578:002 - $11 .95 

Joints "O" ring 
Dichtungen "O" ring 
Gaskets "O" ring 

Juntas "O" 

No 401. 15,80 x 15,00 x 0.40 
No 403. 16,60 x 15,80 x 0.40 
No 405. 17,50 x 16,50 x 0.50 
No 409. 18,50 x 17,70 x 0,40 
No 411. 19,50 x 18,50 x 0,50 
No 413. 20,40 x 19,60 x 0.40 
No 416. 21,20 x 20.40 x 0,40 
No 421. 22,60 x 21,80 x 0,40 
No 424. 23,80 x 23.00 x 0,40 
No 427. 25,00 x 24,00 x 0,50 
No 429. 26,00 x 25,00 x 0,50 
No 432. 27,00 x 26,00 x 0,50 
No 435. 28,20 x 27.20 x 0,50 
No 438. 28,80 x 28,00 x 0,40 
No 441 . 29,70 x 28,90 x 0.40 

Made in Switzerland 

SET 
s10.95 

THIN-0-RING 
GASKET ASST. 

for 
Quartz Watches -·-Quartz Movement 

Reference Book 
Orig. $10.95 - NOW $4 

Only type book on the market. 

• YOUR HEADQUARTERS FOR WATCH 
MOVEMENTS, WATCH MATERIAL, FINDINGS, 
CRYSTALS & FITTINGS, TOOLS, SUPPLIES, 
CASTING SUPPLIES & EQUIPMENT & MORE! 

TOLEDO JEWELERS . 
"Everything for the Watchmaker " 

245 Twenty-Third St., P.O. Box 973, 

Toledo, Ohio 43696 

CALL TOLL FREE FOR FREE CATALOG ... 

OHIO 800-472-0120 OTHERS 800-537-0260 
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CLOCKS l111iAilie & Outl 

By R. Lloyd Mize, BF A, CMC, FBHI 

0 ne of the most common jobs of the clock restorer 
is that of repivoting an arbor. It is not unusual to see 
a pivot worn almost completely through, but with the 

pivot hole in the plate virtually without wear. An exception 
is the common French eight-day time and strike round move­
ment. Here, more often than not, the pivot is simply broken 
off; usually from shock or inept reassembly after cleaning. 
I have replaced many broken French pivots but only rarely 
do I see one badly worn. 

The pivots and arbors of French clocks are usually 
small and quite hard. This combination of low mass and high 
hardness is really the root of the problem. It is futile, and 
hazardous to one's peace of mind, to try to face off and drill 
the end of such an arbor without first annealing the end of 
the arbor. Any clockmaker, I hope, knows that the annealing 
of hardened steel requires heating to a specified temperature; 
usually judged by color, and allowing it to cool slowly. The 
word slowly is the key word here. Many, apparently, try the 

About the Author 

quick and easy way; that is, clean up the pivot end to a bright 
finish, then get out the alcohol lamp and heat the end to 
the desired color, then lay it aside until it cools. Unfortunate­
ly, with such a small mass, the arbor end cools too quickly, 
and despite the color, it is still quite hard-sometimes even 
harder than before. As a matter of fact, when I used to make 
small drills or reamers (broaches) I simply whipped them 
through the air a couple of times, as if I were trying to ex­
tinguish an old-fashioned kitchen match, and they were hard 
and cool immediately. 

Another problem of annealing a French arbor is the 
danger of using too much heat over too large an area of the 
arbor. Most wheel collets of these clocks are cylinders of 
brass, soft soldered to the arbor, with the wheel seat turned 
"in situ", as our British cousins say. Maybe you have had the 
gut wrenching experience of seeing a wheel suddenly sag and 
go drunkenly awry as a bubble of solder appeared at the collet­
arbor juncture. This is why tranquilizers were invented. 

R. Lloyd Mize ("Lloyd") served his apprenticeship in the metal trades, and retired in 
1979 as a Master Toolmaker. He was one of the original instrnctors in A WJ's first 
correspondence course in Clock Repair and Restoration. He was certified as a Master 
Clockmaker by A WI in 1971, and in 1975 was awarded the annual Bronze Medal of 
the British Horological Institute. He holds a First Class Certificate in Technical 
Horology from BHI and is listed in the National Register of Craftsmen (UK). He lives 
in rural Woodford County, Kentucky, near Lexington. Correspondents may address 
him at Rural Route 6, Huntertown Road, Versailles, Kentucky 40383. 
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FIGURE 1. Example of center wheel-arbor-pinion, placed in secure 
position in can of clean sand, with sheets of aluminum foil at left, 
and brass slug heat sink at right. 

I will describe the procedure that I have found safe 
and which makes repivoting a French clock as simple as for 
any American kitchen clock. 

In order to properly anneal that part of the arbor 
which we will drill for a new pivot, we must use a heat sink 
which will allow us to (A) bring the arbor to a proper tem­
perature and (B) allow it a slow cool down period. We must 
also, at the same time, protect the wheel, its collet and the 
remainder of the arbor from excess heat. The heat sink simply 
adds mass to the arbor end. Brass rod cut-offs are ideal for 
this purpose. I accumulate and save short ends of brass rod 
in diameters of 3/8 to 1/2 inch diameter and from 3/4 to 1 
inch in length. Normally, no more than 3 /8 to 1 /2 inch of the 
arbor needs to be annealed, so these sizes are adequate. 

First measure with a micrometer the diameter of the 
arbor end to be annealed. Then select a drill size just barely 
larger (I just use the closest, next larger number drill) than the 
arbor end, then drill a blind hole to the depth to be annealed 
in the brass cut-off piece. For example, if the arbor measures 
0.047 inch diameter I select a number 55 drill, which is the 
next size larger than 0.0465 inch or number 56. The arbor end 
should be a close fit but not sloppy. Nor should it be tighter 
than a finger push and sliding fit. Here, concentricity and 
neatness are not important, we only want an efficient heat 
transfer from the brass heat sink to the arbor. 

Next, we need to support the wheel and arbor and 
protect all but the pivot end from the heat. A small tin can, 
such as a vienna sausage tin, will do. I've also used a small 
clay flower pot. It only needs to be about one standard 
measuring cup capacity. If you have meticuously saved all 
your clean brass filings and chips you can use these, other­
wise use common sand. Stick the arbor with wheel attached in 
the sand or the brass filings as shown in Figure 1. The wheel 
and collet placement on the arbor will vary, of course, de­
pending on which wheel is being repivoted. Pack the sand 
or brass filings around the arbor with the end to be annealed 
uppermost and exposed. Before you slip the heat sink brass 
cylinder in place, get two pieces of aluminum foil, such as 
Reynolds Wrap™, about 4" square. Stab the upright arbor 

FIGURE 2. Flame is directed only to the brass heat sink. 

through the center of the first piece and crumple it closely 
around the arbor at the level of the sand or brass filings. Take 
the second piece and stab it down over the arbor, but leave 
it opened out flat . Now slip the brass cylinder heat sink, 
which you earlier drilled , over the exposed end of the arbor , 
which is the end to be repivoted. 

We are now ready for heat. Don't use an alcohol 
lamp here. A small pinpoint flame propane torch, such as 
the bench size (6 ounce) Bernz-o-Matic™ , should be used. 
Apply the point of the blue flame (see Figure 2) to the brass 
cylinder heat sink only. Do not play the flame on the arbor 
directly. As you heat the brass, rotate the pot or can so that 
the brass heat sink is evenly heated. As you heat the brass (it 
will take about one or two minutes) you will notice that the 
flame causes dancing shadows on the brass. The brass sink 
will actually be just below red heat. Do not heat the brass to 
red heat-that is too hot and unnecessary. Practice on a junk 
arbor if you lack confidence. Keep the brass sink at heat for 
a few seconds more then stop, leaving the heat sink in place. 
At this point extinguish the torch flame and do one of several 
things: 

1. Go wait on several customers (always preferred), 
2. Sweep up around your bench; or 
3. Work on another bench job, being careful not to 

disturb your still hot heat sink and arbor. 
The important thing is to allow plenty of undisturbed 

cool down time. In any event leave the setup as is for at least 
an hour. When the brass heat sink has cooled to room tem­
perature it may be removed. Keep it for future use. You can 
reuse it for a like sized arbor or later redrill it a larger size. 
Then you may carry on the drilling for repivoting in your 
usual manner. 

Pivoting (or repivoting) has been adequately covered 
in this journal and other horological literature, so it may 
appear that I'm "reinventing the wheel" . But, because there 
are many ways to do any job, I will describe the procedure 
which has worked well for me. 

First, let me say that I don't claim that my method 
is superior to any other, or that it is original. I learned it as 
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FIGURE 3. Chuck holding tailstock runner at left, typical female 
centering runners at right. 

a distillation from other masters of the craft. My only claim 
is that is accomplishes the objective, which is simply to start 
and drill a truly central hole in the end of an arbor and to 
insert a new pivot. The new pivot should be permanent, 
functional, and undetectable from the original. 

I don't even own a Jacot Tool in a pretty mahogany 
box, so my pivoting must be done using a standard WW 
pattern watchmakers lathe, with collet holding tailstock, 
and an inexpensive but efficient steady rest, made by R. 
Flaming and obtainable from most horological suppliers 
to fit any lathe. 

Necessary accessories which you can make yourself, 
as I did, are several runners with different sizes of female 
centers, made of stock ground and polished annealed drill 
rod, easily obtainable from any industrial tool and metal stock 
distributor (see Figure 3). The draw-in collet holder for my 
WW tailstock measures exactly 0.500 inch diameter, and one 
three foot length of Stentor •M annealed drill rod furnished 
enough stock for several runners with some left over. These 
homemade tailstock runners need not be hardened, as they 
are used only in the initial setup, as described following: 

With the steady-rest in position on the lathe bed, 
and its three brass runners drawn well back, select a collet 
for the headstock to hold the arbor at the end opposite the 
end to be drilled. Now insert your homemade tailstock runner 
with an appropriate size female center (see Figure 4) and bring 
it up to meet and center the arbor tip which is to be drilled 
for the new pivot. Next, tighten down the headstock collet, 
and with light pressure on the tailstock center, tighten the 
tailstock and the headstock collet securely. There should now 
be no "shake" to the arbor-wheel-pinion assembly. Next, 
adjust the position of the steady-rest so the three runners 
will grip the arbor as near the end to be drilled as possible. 
Lubricate the points where the steady-rest runners bear on 
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FIGURE 4A. Arbor in pos1t1on for drilling. Note female tailstock 
runner being used to accurately center arbor, before steady-rest runners 
are tightened down. 

FIGURE 48. Steady-rest runners are now evenly tightened down, 
and female runner in tailstock replaced by chuck-holding runner, 
preparatory to drilling. 



the arbor. The arbor-wheel-pinion assembly should now 
freely rotate, but without any "shake". Care should be taken 
in adjusting and tightening the steady-rest runners, with the 
tailstock female center in position; tightening each a bit at a 
time alternately ; first one, then two, then three, and then 
repeat ; so the holding pressure will be even. 

When this is done, the arbor is well supported, inde­
pendent of the tailstock, and your temporary centering runner 
can be removed from the tailstock. Replace it with the regular 
collet holding runner and draw-in rod. 

"Clocks Inside and Out" will continue next month with 
more on Repivoting Hardened Arbors. 

ASSOCIATION NEWS 
NEW YORK 
On October 6, 1986 at the Hotel Summit, NY, the Horolog­
ical Society of New York received a presentation from Zenith 
Manufacturing and Chemical Corporation, Ed Pedzy, president, 
and his son, Peter. 

Using slides, Mr. Pedzy recorded the development 
of the early watch cleaning technology with vapor degreasing 
processes. It can clean mechanical and quartz movements, 
coils, plastic parts, clocks, cases, and bracelets. 

Mr. Pedzy supplied some special touches. He had a 
repeater with a missing mainspring and offered $10 to anyone 
who could determine its dimensions. Paul Hamburger accepted 
the challenge and won. Also, Pedzy offered as a door prize a 
watchmaker's ultrasonic cleaning machine-won by Howard 
Levy. 

The National Association of Watch and Clock Collec­
tors awarded Henry B. Fried for his contribution to the field 
of horology. It was also announced that he had become a 
member of the Chinese Watchmakers Association. 

UPCOMING EVENTS 

Minnesota Watchmakers Association Convention 
February 27, 28, and March 1, 1987 
Radisson South - Bloomington, MN 

Iowa Jewelers & Watchmakers Association 
Spring Seminar 
April 12, 1987 

The Highlander Inn - Iowa City, IA 

Ontario Watchmakers Association 
50th Anniversary Annual Meeting & Banquet 

April 26, 1987 
Loews Westbury Hotel, 415 Yonge Street 

Toronto, Ontario CANADA 

Iowa Jewelers & Watchmakers Association 
Co."'vention & Trade Show 

September 12 and 13, 1987 
Airport Hilton - Des Moines, IA 

s. ru:i~11:\'lnc. 
Worldwide Distributors to Horologists 

'~>IU;/?/ ~ } I 

234 Commerce Place, Greensboro, N.C. 27420, U.S.A. 
Phone: (919) 275-0462 
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Steven G. Conover 

PART 2 

T o finish with the English bell strike movement, we'll 
try to pick up where we left off in October. In that 
article, I covered the basic operation of the strike 

train. After identifying the front movement parts, I described 
some adjustments and repairs. A diagram of the strike train 
layout showed how simple it really is compared to other 
clocks we repair. 

Actually, that simplicity can get you into trouble. 
It's so easy to assemble one of these old movements. Fitting 
the pieces together is just the beginning, however. Accumulat­
ed wear combines with the scars from old repairs. What you 
are left with is a movement that can fail in many ways. More 
than once I have seen them work well on the test stand, 
only to act up soon after delivery to the owner. 

This month we will look behind the front plate of the 
movement , to cover the rest of the strike train . Along the way 
we'll try to anticipate some of the common problems you 
should expect. If you can spot a potential failure and correct 
the worn or ill-fitting part, you are doing good work. To 
trust the test period alone to shake out all the "bugs" is not 
wise. Movements of this type are heavily powered. The mech­
anism can push its way through weeks of "trouble-free" oper­
ation, only to quit on the customer. 

HAMMER ARRANGEMENT 
Figure 4 shows the hammer arrangement. Imagine the front 
plate removed and that you are looking inside. The pin wheel 
(19) provides lifting action for the hammer (27), which strikes 
a bell (28). Hammer tension is supplied by the hammer spring 
(_3). As the lifting pins raise the hammer ta.ii (24). the ham­
mer arbor (25) pivots, carrying the hammer with it. The upper 
left movement pillar {16) acts as a damper to help limjt the 
bouncing of the hammer. 

You can bend the hammer shaft to bring the hammer 
head closer to the bell, or further away. If the hammer is too 
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far away the sound is faint, and if too close it stays against the 
bell. Adjusted correctly, the metal hammer raps on the bell to 
produce a loud, piercing tone. It's a bit too much noise for 
many people, and you will see everything from tape to cotton 
balls wrapped around the hammer to deaden the sound. Make 
sure you satisfy the customer on the volume. Otherwise he 
may call you back to quiet the bell. 

By adjusting the hammer spring (23) you can ex­
ercise some control on the noise level. Even when the move­
ment is assembled, you can remove the spring and change the 
tension easily. But if the tension is too light, the strike sound 
will be faint and erratic. In addition, the hammer will bounce 
too much. As shown in Figure 4, part of the hammer rests on 
the flat top of the spring. A weak spring will not control the 
bouncing, so the hammer head will hit more than once. A 
stronger spring will limit bouncing, at the same time it raps 
the hammer firmly on the bell. But excessive tension will over­
load the strike train, inevitably causing it to stall. 

Of course, the bell itself has everything to do with 
the sound. Often the bell is not original, or has been cracked 
and repaired. You may need to replace a bell to achieve a good 
sound. If the bell stand (29) has been bent over to accommo­
date a different diameter bell, you should be especially wary. 
It may be hard to adjust the hammer to hit the bell properly. 

MORE ON ASSEMBLY AND ADJUSTMENT 
Although we covered some basic adjustments last time, we 
need to step back a moment to consider more points. Figures 
4 and 5 will show what you should look for as you assemble 
the strike train. 

There are only a few basic adjustments to make. 
Figure 4 shows the hammer tail (24) at rest. It is free of the 
pins on the pin wheel (19). This means that the hammer does 
not end up on the rise at the end of any strike sequence. As 
the strike begins on the next hour, the strike train is able to 
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reach full speed before a pin engages the hammer tail. The 
hammer load is considerable, so it is not a point to be taken 
lightly. 

To observe the hammer action, assemble the move­
ment including the gathering pallet, rack, and rack hook. Ro­
tate the wheels with your finger to see the result as the gather­
ing pallet locks. Remember that you can install the gathering 
pallet four different ways. Each position will change the rest 
position of the hammer. The other way to change things is to 
separate the plates slightly and disengage the pin wheel from 
the pinion on the gathering arbor. Then mesh the teeth in a 
different spot. 

The only other internal adjustment to check is the 
position of the warning pin. At rest, it should be at 11 or 12 
o'clock, viewed from the front. Figure 5 shows the warning 
wheel as a dotted circle, with the pin in black. The pin must 
be in this position to allow the warning action to work. To 
change the adjustment, disengage the warning arbor pinion 
from the gathering wheel below it. Mesh at the correct spot, 
then fit the plates together and check. 

The remaining adjustments, most of which were cov­
ered in the October article, can be done from outside the 
movement. 

LOCK-WARNING-RUN 
Whenever you try to adjust an English bell strike movement 
or analyze faults in it, you should check the mechanism in 
three phases of operation. The first of these is the lock. Fig­
ure 5 shows the gathering pallet locked on the rack pin. In 
many clocks, the point of contact between these two may not 
be positive. A worn gathering pallet, or one of the wrong size, 
may glance off the pin. The pin itself may be worn or loose. 
Instead of locking, the pallet misses, and the rack hook pops 
up again. Striking will begin over if the rack falls back to the 
snail. After the count is completed again, there is another op­
portunity for the mechanism to lock the way it should. 

Check the rack hook to see if it is part of the prob­
lem. A rough, worn surface will not slide smoothly down the 
last rack tooth. If the rack is sticking because of this, the rack 
pin will be to the left of the correct position as the gathering 
pallet makes its last pass. The mis-locking often causes the 
strike to run on unpredictably. Look for rust on the rack hook 
post, or an ill-fitting taper pin holding the hook. Sometimes 
the post is loose on its threads, and can be easily tightened. 

Figure 6 shows the second phase, with the strike train 
at warning. The warning pin (at arrow) has moved to the 
warning lever. The lever has, in turn, raised the rack hook, 
allowing the rack to move. Notice that the gathering pallet 

Chime and Strike 

is free from the pin. Always look for a worn or marked-up 
warning lever, where the pin hits it. With the movement in 
the warning position, it is easy to find the exact spot. Remove 
the warning and lifting levers and polish them. While you 're 
at it, check for rust or roughness on the post, and check the 
tightness. Always use new taper pins when installing levers. 
The old ones can cause hang-ups. 

Figure 4. Hammer arrangement. 

27 

23 

28 

19 
23 
24 
25 
26 
27 
28 
29 

- 29 

pin wheel 
hammer spring 
hammer tail 
hammer arbor 
movement pillar 
hammer 
bell 
bell stand 

December 1986/Horological Times 23 



Figure 5. Strike train in lock position . 
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At the hour, watch for a smooth drop-off of the 
wamfog pin from the lever. [t must slide easily. If it does not, 
re-check until you find the cause. The clock will never be right 
wlless you can count on positive action. A failure may happen 
every hour, or only once a day, causing the strike to stall. 

Before striking begins, see whether the rack hook has 
dropped neatly into the space between two rack teeth. If it 
stops partly up the side of a tooth, you are risking an incor­
rect hour count on at least some of the hours. The joint be­
tween the rack and the rack tail may be loose, or it may have 
solder on it, a tip-off of previous work. Adjust the angle of 
the rack and rack tail until the unit will allow the rack hook 
to seat itself properly. Remember to check a11 the twelve 
hours. 

Figure 7 illustrates the third phase, the running of the 
strike train. As the gathering pallet picks up each rack tooth, 
the rack hook slides over and holds the rack at another tooth. 
By closely observing a twelve-count, you can find out if there 
are one or more short teeth on the rack. The gathering pallet 
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(513) 661-4636 
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Figure 6. Warning position. 
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Figure 7. Run position . 

will release these early, and the rack hook may not always seat 
itself at the next tooth. The result is an intermittent error in 
strike count. If you take the time to watch the strike train 
work, you can usually spot defects. 

TESTING 
The English bell strike movement needs a relatively long test. 
A week seems too short. Two or three weeks will probably 
be enough to turn up most defects. But if you continue to 
have adjustment problems during the test, you need to keep 
the movement longer. If the customer becomes impatient, you 
can briefly describe some of your concerns. Usually he will 
understand the need for more testing. If he insists on "no 
more delays," it's for his convenience. Certainly it won't be 
for yours, if you have to return to his house for further work 
later on. 'ULIB 
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WATCHES 
Archie B. Perkins, CMW, FNAWCC, CMBHI 

(All rights reserved by the author) 

Antique Watch 
Part 

I n continuing the discussion of making clicks for 
fusee watches, we will now discuss the making of 
a maintaining click. The need for making one of these 

clicks can be because the click is badly rusted, damaged other­
wise, or perhaps is missing entirely from the watch. Since the 
click is pivoted between the plates of the watch and not held 
down by a screw or a rivet, it is more likely to become lost 
than clicks that are held down by some means. 

Figure 1 shows how the maintaining click is situated 
between the plates of the fusee watch. View A shows the click 
and how it works in the teeth of a maintaining ratchet wheel. 
View B shows the maintaining click spring and how it works 
with the click to apply pressure on the click to keep the point 
of the click engaged between the teeth of the ratchet wheel. 

The process used in finishing an unfinished click is 
shown in Figure 2. View A shows the bottom side of a finished 
click. The making of this click is a complicated process unless 
the watch restorer can locate some blank unfinished clicks. 

View B, Figure 2 shows a blank unfinished click. 
It might be possible to locate some of these from suppliers 
in England or Switzerland. These are usually finished except 
for the pivots. These unfinished blanks are made in one piece 
and have a very unusual shape for a watch part. Both of these 
conditions cause it to be very complicated to make. 

View C, Figure 2 shows how the blank unfinished 
click is chucked in the lathe and how the pivots are turned on 
each end of the blank. Note: It is important to check the 
blank click with a fine file to see if it has been hardened 
and tempered. If it has not been hardened, then it should be 
hardened and tempered to blue before the pivots are made on 
it. Since the lower end of the arbor is very short, it is ex­
tremely important to turn and finish the upper pivot first 
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Figure 1 

as is shown. If the lower pivot is done first, then there will be 
nothing to chuck onto while doing the upper pivot. 

View D, Figure 2 shows the lower pivot being bur­
nished with a sapphire burnisher to smooth it prior to polish­
ing it. The polishing is done with a boxwood slip or a slip 
made from hard French pegwood. The polishing material 
applied to the slip can be Linde A or diamantine. Some 
alcohol is applied to the slip prior to applying the polishing 
material. This is to hold the polishing material on the slip. 

In case a blank unfinished click cannot be obtained, 
then the following procedure is used to make a maintaining 
click. Figure 3 shows this process. A high carbon steel rod is 
selected which is large enough in diameter to form the length 
of the click. This rod is chucked in a large lathe or a 3-jaw 
chuck in the watchmakers lathe and a blank is roughed out 
so it can then be chucked in a wire chuck in the watchmakers 
lathe as shown in View A, Figure 3. The rough blank is then 



tuned to size as is shown. There will need to be two discs 
turned on the click arbor as shown. The larger diameter disc 
is used to form the click and the smaller diameter disc is 
used to form a ledge for the end of the click spring to rest on 
to apply tension on the click when it is in use. 

View B, Figure 3 shows the click blank after it has 
been turned to size and shape. The shape of the click that will 
be made from the blank is shown in dotted lines. All of the 
excess material is removed from the blank by sawing, filing, 
or grinding to form the click 

View C, Figure 3 shows the blank click after it has 
been formed from the rough blank. After this, the blank 
click is hardened and tempered. 

To harden the blank click, it is first wrapped with 
iron binding wire to build up the mass so the click will harden 
uniformly. If this is not done, there is danger of overheating 
the delicate tip of the click. The end of the wire can be twisted 
up to form a handle to hold onto while the blank click is being 
heated for hardening. The binding wire used should be #28 
(.008 inch). After the click blank has been wrapped with the 
binding wire, it is then heated slightly over the alcohol lamp 
flame and then placed in powdered boric acid so a uniform 
coating of the powder is formed on the wrapped click blank. 
This procedure is used to help keep the click blank from 
oxidizing (turning dark). After this, the click blank is then 
reheated over the alcohol lamp flame to a medium cherry red 
color, then it is plunged into a container of cold water to 
harden it. Now the binding wire is unwrapped from the click 
blank, and the blank is tested with a fine file to tell if it has 
been sufficiently hardened. If the file bites into the arbor of 
the click, then it has not been sufficiently hardened and the 
process must be repeated. If the file does not bite into the 
arbor of the click blank but just slides over it, then the click 
blank is hardened enough. 

Now that the click blank has been hardened, it must 
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Figure 2 

A B 

be tempered to a blue color so it will not be brittle which 
could cause it to fail when placed into operation. Tempering 
the click blank also allows the pivots to be formed on the 
blank. 

Before the blank click is tempered, its surfaces should 
be cleaned off with fine emery paper and then it is cleaned 
thoroughly with cleaner and rinsed in alcohol and dried. 

To temper the click blank, a bluing pan is used. 
Some clean ash tray sand is used in the bluing pan. The click is 
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placed on the sand, making sure that the click blank touches 
the sand at all points. Now, the pan is heated uniformly 
over an alcohol lamp flame. The change of color on the click 
blank should be carefully watched. The first color will be a 
pale straw color, then the color will change to light straw, 
then to the following colors:· medium straw, dark straw, 
brown, purple, and then to blue. When a full blue color 
shows up, then the click blank is removed from the sand and 
cooled on a slab of glass. 

The blue can be removed from the click blank by 
placing it in L & R rust remover or Duro™ naval jelly ®. 
After the blue has been removed, the click blank must be 
cleaned thoroughly. 

Now, the surfaces on the click blank that are to be 
polished should be polished. Usually the top of the click finger 
is polished as well as the surface where the end of the click 
spring touches and the back edge surface of the click finger. 
These surfaces can be smoothed with hand held grinding slips 
and then polished with a boxwood slip with Linde A and 
alcohol. 

The arbor of the click can be polished in the lathe 
as the pivots are made on the arbor. The pivots are made on 
the arbor as is shown in Figure 2. View D, Figure 3 shows the 
finished click after the pivots have been formed on the arbor 
of the click. 

Some maintaining clicks, especially the ones in 
marine chronometers, are made in two pieces as shown in 

·-------------------------, 
Change of Address Form 

OLD ADDRESS 

!\Jame 

State/Zip ____________ _ 

NEW ADDRESS 

!'Jame 

City _______________ _ 

State/Zip 
---------------~ 

L-------------------------~ 
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Figure 3 

D 

Figure 4. The click finger is made in one piece as is shown in 
View A, Figure 4. The arbor shown in View B can be a riveted 
type or a friction type. View C, Figure 4 shows a staking tool 
punch being used to rivet an arbor into the click. The punch 
is a flat faced hole punch. The hub on the arbor rests on the 
die plate of the staking tool in a hole tha.t just clears the body 
of the arbor for the riveting process. If the arbor is of the 
friction type, then it can be pressed into the click with a 
friction jeweling tool. A friction arbor can also be staked into 
the click by the use of a staking tool. 

Figure 4 
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"Antique Watch Restoration" will continue next month. 



Book Review Henry B. Fried 

TURNING AND MILLING IN HOROLOGY, by J.C. Nicolet. 
Hard covers, 8%" x 10%", 53 pages, 62 illustrations. Published 
by Bergeon & Cie, LeLocle, Switzerland @ 40 SFR plus 
packing and forwarding. 

In the past few years there has been a remarkable growth of 
interest in the restoration of older timepieces, as well as in 
the actual making and reproduction of rarer clocks and 
watches. As a result, lathes, gear cutting and milling equip­
ment are selling better than in the past 40 years. 

Instruction in the use of such equipment has tried 
to keep pace with this new interest. Bergeon, one of the 
largest suppliers to the watch and clock trade, markets a 
very wide range of accessories, materials, tools and equip­
ment. 

This book mainly covers the use of watch and clock 
lathes, milling and wheel cutting equipment and how to use 
these. Two types of gear cutting devices are featured as 
models. One is the Schaublin 102, the Rolls Royce of watch­
makers lathes and millers. The other is the Bergeon watch­
makers lathe. Another included is the Aciera F3 miller. While 
the book contains but 53 pages, it manages to cover both the 
basics as well as the more involved methods and operations of 
wheel cutting and milling. 

Milling tools and cutters of all types are shown and 
explained, using line drawings and good photographs. These 
include cutters made of tool and high speed steels. Grinding 
operations, cutting speeds and directions of cut as well as 
characteristics of the featured lathes and millers are covered. 

Cutting speeds, lubrication, milling tool dimensions, 
attachments to the lathes and millers, dividing plates, worn 
screw dividers and their uses are nicely covered. Various types 
of gear-wheel cutters are shown and discussed as to wheel 
and pinion cutting. Wheel and pinion blanks, spoking or 
"crossing" of the wheel's arms are part of the construction. 
Using cylindrical or flat cutters, crenelating a wheel in order 
to use a rounding-up tool, or replacing only one or two teeth 
in a barrel are all illustrated in these pages. 

The making of all types of ratchet wheels, pinions, 
lantern pinions and numerous tables of cutting speeds, 
methods of calculating pitch diameters, pitches and gear 
modules are covered as well. Cutter selection, dividing plate 
sections and their types are also included. 
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Gear tooth profiles, methods of discovering the 
dimensions of a lost wheel or pinion, cutter choices, and 
making striking count wheels or racks are illustrated with the 
text. 

This book is a most handy one and its illustrations 
and examples are easily transposed by the reader to the use 
of his own equipment. To those who own and operate or 
would like to learn to use these small lathes and millers, this 
book should be helpful and enriching. 

AMERICAN POCKET WATCHES-UPDATED AND RE­
VISED EVALUATION GUIDE, 1986 EDITION, by Cooksey 
Shugart and Tom Engel. SW' x SW', soft covers, 395 pages 
of text and illustrations, 1000+ illustrations. Published 1986 
by Overstreet Publishing, Inc., Cleveland, TN 37311 @ $10.95. 

This is the sixth edition (yearly) of this identification and 
price guide. Its scope is virtually encyclopedic in its coverage. 
In this newer edition, a chapter on "European Watches Col­
lected in America" has been included. Watches by Aggasiz, 
Audemars, Piguet & Co., Ellicot Jurgensen, Lange, Vacheron, 
Rolex, Patek Philippe and some others have been included. 

Each new edition since 1981 has added newly dis­
covered information, pictures of movements and corrections. 
This newest edition, as in previous printings, also serves as a 
price guide, here updated. The current rise in prices achieved 
at auctions and at mart tables has indicated but slight gains 
for the investor. 

As in previous editions, there are many chapters 
dealing with the advice to the reader on appraising, grading, 
a short history of each factory or company, case quality and 
appraising these as to value and desirability. Other chapters 
instruct on how to identify a movement and establish its age, 
grade, model number and value or rarity. Other chapters 
show how to identify fakes, prestige watches and other facets 
of importance to the collector or investor. Wristwatches are 
mentioned and a few are illustrated and described. Lists of 
factory serialized production numbers and the dates of such 
manufacture are included with almost every important watch 
factory. 

A ten page "Pocket Watch Terminology" has been 
greatly improved with many previous errors corrected. The 
section on "Museums With Watch Collections" omits the very 
large and important collection of the American Watchmakers 
Institute and omits their important trade publication (Horo­
logical Times) in that small section of trade journals available 
to the collector. However, it still continues to hold its position 
as the best available comprehensive volume on American 
Pocket Watches. \ii:::II3 
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THI Pnc1~L1 IA111L 
Marshall F. Richmond, CMW 

BASIC JEWELRY BEPAIB 
SOURCES OF HEAT AND THEIR APPLICATION 

Lesson 3 

TORCHES & GASSES 

T he torch and the electric soldering machine are real­
ly the only two sources of heat suitable for use in 
making jewelry repairs. There are many types of 

torches in common use. Most are Prest-0-Lite (acetyline) 
which require a tank of Prest-0-Lite gas, a regulator, and a 
Prest-0-Lite torch, suitable for light to medium jewelry sol­
dering. 

A second type is the gas and acetyline system where 
oxygen and a combustible gas are mixed under light pressure 
in a torch to produce a very hot flame. Acetyline, propane, or 
natural gas are the most commonly used gasses to be mixed 
with oxygen. Acetyline will produce the hottest flame, pro­
pane somewhat less hot, and natural gas will produce the least 
hot flame of these gasses. 

Oxygen requires a regulator and two gauges. The 
regulator has a control that will monitor the amount of pres­
sure that goes to the torch. One gauge gives tank pressure 
and the other gives the pressure into the hose. 

Acetyline also requires a regulator with two gauges 
much like the oxygen regulator. Propane uses a regulator that 
has no gauge. Its pressure is set at about 9 to 11 pounds and it 
is adequate to use with the oxygen. Natural gas needs no 
regulator, as the line pressure is adequate for torch use. 

HOSES, FITTINGS, & HOOKUPS 
These are of great importance for safety and performance. 
Gas hoses carrying flammable gas should be red in color, while 
hoses carrying air or oxygen should be green. The hex connect­
ing nuts for flammable gas are left-hand threaded, with a 
groove midway around the nut for identification. Oxygen or 
air connecting nuts are right-hand threaded and smooth with 
no groove. Natural gas requires a shutoff valve where the hose 
connects into the line. Acetyline or oxygen tanks have a shut­
off at the tank where the regulator connects. The connect­
ing nuts on the regulators are also left-hand threaded for gas 
and right-hand threaded for air connections. 
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CHECKING FOR LEAKS 
After every hookup, a complete check should be made for 
leaks. With two gauge regulators a good check can be made 
quickly by turning the pressure regulator control counter­
clockwise far enough that no gas will go through the regulator. 
Next turn on the valve at the cylinder and observe the reading. 
The tank pressure should register and the line gauge should 
show zero. Now shut off the valve at the tank and watch the 
pressure gauge. If the pressure drops it indicates a leak where 
the regulator connects to the tank. If it holds, continue to 
the next step. 

Turn the regulator control clockwise until you get 
a reading of about 5 to 7 pounds after turning the pressure on 
at the tank. Turn off the pressure valve at the tank and again 
watch the high pressure gauge. If it starts to drop, this means 
a leak. Since the tank connection showed no leak, it there­
fore must be from the regulator to-or in-the torch. 

Check to see if the torch is turned off. Then check 
the nut where the line connects to the regulator. If these are 
tight and still the pressure in the gauge drops, take a soap or 
detergent solution that will suds well and apply the soap solu­
tion with a small paint brush to all connections. The leak will 
appear in the form of bubbles. Usually when a leak is found 
it is caused by a fitting that wasn't properly tightened. But 
whatever the leak may be, it should be corrected before pro­
ceding with lighting the torch. 

MORE ON TORCHES 
There are many small torches available today that are ade­
quate for jewelry crafting or repair. Probably the most popular 
are the old manufacturing jewelers' favorite-the Hoke Torch, 
and today's Little Torch (sometimes referred to as the mini­
torch). The Hoke Torch usually comes with three tips, is 
available for acetyline and oxygen, propane, or natural gas and 
oxygen, and is excellent for light, medium, or heavy jewelry 
soldering. A set of small tip attachments are now available that 
even make it good for tips, prongs, or fine chain repair. 

The Little Torch comes with five tips, will operate 



Figure 1. 110cubic foot oxygen tank. Figure 2a. "M.C." acety/ine tank . 
Figure 2b. "B" acetyline tank. 

on oxygen with acetyline, natural gas, or propane. I personally 
feel it performs best when used with acetyline and oxygen, be­
cause acetyline is a much hotter gas than propane or natural 
gas , and will let the torch handle much heavier work. 

To operate either of these torches after they are 
hooked up and tested for leaks, the oxygen and acetyline 
gauges should each be adjusted so the low pressure gauge 
shows from 3 to 5 pounds pressure. The torch should be turned 
on to bleed any air from the lines. This is important , for air 
in the lines when the torch is lit can result in a "flashback" 
through the hose and can cause damage to a regulator. After 
the air has been bled from the lines, close both the gas and oxy­
gen valves on the torch; then open the gas valve about 14 turn 
and light with a match or flint igniter. Then very easily open 
the oxygen valve until the flame turns blue. A small, different 
color blue cone protrudes from the torch tip within the blue 
flame. The tip of this cone is the hottest place in the flame. 
With practice and experimentation you can learn how to ad­
just the flame, what tip to use, and how to increase the heat 
by increasing the pressure in the regulators. 

I will not try to make explanations about the elec­
tric soldering machine since my experience with it is very limit­
ed, but I have known jewelers that could do anything with the 
soldering machine that can be done with the torch. 

It might be well to devote a little time to explain the 
different containers that are used for containing the oxygen 
and flammable gasses that you may need to use . 

OXYGEN-Available in many size tanks. However, for jewel­
ry work using the larger torches (such as the Hoke), a cylinder 
with a capacity of 110 cubic feet of oxygen will supply oxy­
gen for one jeweler-usually for many months if there are no 
leaks and it is used wisely. These tanks can be obtained from 
suppliers found in the local phone book. For no more gas 
usage than we jewelers need it is probably best to purchase 
the tank and many suppliers will sell you the tank and ex­
change it for full ones when you need it rather than making 
you wait to have your own original tank refilled. Other sup­
pliers will sell the oxygen in their tank and if it is not used up 
in a short time and returned, a demurrage charge will be 
assessed. Some of these suppliers will make a lease agreement 
for a period of time for a lump sum and then it should negate 

Figure 3a. Oxygen gauges and regulator. 3b. Acetyline gauges 
and regulator. NOTE: Left gauge is low pressure; right gauge is 
high or tank pressure. Adjusting bar in center of regulator. Turn­
ing clockwise increases pressure; counterclockwise decreases pres­
sure. Nuts on acety/ine regulator are grooved indicating left­
hand thread . 

any demurrage charges, but beware. Usually you pay the cost 
of a new tank for the lease charge-then every year they could 
trump up some type of a service charge, probably equalling 
the cost of demurrage if you did not have the lease agree­
ment. Beware of these lease agreements! 

A smaller tank can be purchased that is half the size 
as the aforementioned one, holding 55 cubic feet of oxygen. 
This tank is not usually exchangeable, but can be left at the 
supplier and picked up in a few days refilled. Smaller oxygen 
tanks are also available that work well with the little torch. 
These are not too expensive to purchase but in many cases 
have to be left with the supplier for refilling. Some suppliers 
have these on hand for immediate exchange. NOTE: Oxygen 
is not flammable, but it supports combustion. Although it 
will not burn, when mixed with a combustible gas it will burn 
with a very hot flame, and under certain conditions be ex­
plosive. 

ACETYLINE GAS-Available in many size tanks but for the 
jewelry repair shop the smaller sizes are the most practical. 
Like oxygen, the larger tanks can be obtined on a lease basis 
or a demurrage basis, but the most practical way is to own 
your own tank. The smallest is a Prest-0-Lite "M.C." tank 
(Figure 2a). The next larger is the Prest-0-Lite "B" tank 
(Figure 2b ). It might be interesting to know that these tanks 
were originally designed to furnish lighting for motor vehicles 
before they had electric lights. The "B" tank was used on 
automobiles and trucks and the "M.C." tank was used on 
motorcycles (which is what the "M.C." stands for). The "M.C." 
tank and the small oxygen tank are used for the little torch 
that is made up as a portable unit with regulators and a carry­
ing rack. This is ideal for one torch operation and the tanks 
will last for months without refilling. The "B" tank with 
larger oxygen tanks is more practical when using larger torches 
or more than one torch in a shop where more than one jeweler 
is working. 

NATURAL GAS-Where natural gas is available it is probably 
the most practical gas to use with a Hoke or comparable torch 
that is made for natural gas or propane. The gas hose can be 
connected direct into the gas line with no regulator required 
because the line pressure is correct for the torch. It is neces-
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sary for safety reasons to have a cut-off valve where the hose 
is connected to the line. 

PROPANE-For use in a shop a 20 pound cylinder can be used 
with a fixed regulator such as is available for portable gas 
grills. This can then be used with oxygen from any size tank 
if an oxygen regulator is used. As these are the same size pro­
pane tanks that are used on campers, usually they can be 
filled at a local dealer while you wait. 

LIGHTING THE TORCH 
After the hookup has been checked for leaks, the gas and 
oxygen should be turned on at the tanks. The pressure on the 
low pressure gauge set to read from 3 to 5 pounds, and by 
opening the valves on the torch the air should be bled from the 
lines for several seconds (depending on how large or long the 
hoses are). Next, close the valves on the torch and open the gas 
valve a little, igniting it with a match or flint lighter. Open the 
valve enough that you have a yellow flame. Then open the 
oxygen easily and adjust until the flame turns blue with a 
smaller size blue cone appearing at the tip of the torch. The 
point of this tip is the hottest place in the flame. If the flame 
hisses, it indicates too much pressure for the size tip which 
gives an oxidizing flame. It is better to use a softer flame , as it 
will not oxidize the metal on which the heat is being applied. 
There are several adjustments that can be made to obtain the 
type flame you need. The pressure can be increased or de­
creased with the regulator or by the valves on the torch which 
increase or decrease the volume of gas going through the tip 
of the torch. 

Before applying heat to metal for the purpose of sold­
ering there are some things that should be understood. To an­
neal nonferrous metal it can be heated to a cherry red and 
quenched in ambient water or slow-air cooled. Either will 
render the metal dead soft. When quenching in acid pickle 
any oxide residue on the metal from heating will be removed. 
Before attempting to make any kind of solder joints on metal, 
it should be clean. Annealing is often necessary to take strains 
out of t:he metal to be soldered saving the other solder joints 
in the piece of jewelry from separating when heat is applied 
in surrounding areas. 

Your AW/ membership card signifies that you are 
entitled to the many services offered by your associ­
ation. However, we must have the correct informa­
tion from your card to be able to serve you most 
efficiently. 

This illustration points out the important, coded 
information on the right side of your membership 
card. Always use your AWi membership number 
when corresponding or ordering from AW/. 
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Figure 4a . The Little 
Torch. 4b . The Hoke 
Torch. 4c. Fittings 
for attaching torch 
hose to regulators. 
NOTE : Fittings on 
left are for acetyline 
and are grooved to 
indicate left-hand 
thread . 

CLEANING 

c 

b 

The importance of pre-cleaning the work cannot be em­
phasized enough. Unclean work can keep the solder from 
flowing or if it does flow cause pits in the solder joint making 
a weak and unsightly joint. Pre-cleaning can be done with 
ultrasonic or by brushing with a strong jewerly cleaner and 
then rinsing well to remove any residue from the contam­
inants or the cleaning solution. In cleaning jewelry with a 
buildup of soap, detergents, or body secretions and oils, 
sometimes a regular jewelry solution will not get these cleaned 
(such as in rings with recesses under stone). I have found that 
by boiling the article in a pickle solution and then using the 
jewelry cleaner will usually render it clean. Be sure before 
boiling or using pickle solutions that stones in the article of 
jewelry will not be damaged. 

Next month's article will be the fourth lesson in 
basic jewelry: Ten Main Steps to Soldering. 
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Lathe instructor Archie B. Perkins describing various 
graver cuts on steel rod and brass. 

0 

Charlie Cleves receives instructions on how to get "the feel" 
while burnishing. 
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SHOPTALK 
Wes Door, CMW 

Band Fitting and Repairs 

T he old saying that "a chain is only as good as its 
weakest link" may also apply to watch attach­
ments. New watch bands should not have any weak 

I inks. However, the spring bars that connect the band to the 
watch case may be the weak link we are talking about-that 
is, if they are improperly fitted . 

Spring bars shown in Figure 1-B and C are called 
single step or regular spring bars and are correctly used in 
watch cases which have holes drilled completely through 
the lugs (Figure 1-A). The spr ing bar in Figure 1-B is of the 
proper length while Figure 1-C shows a spring bar that is 
too short. 

Figure 2 shows one of the most common types 
of case lugs seen today. The lug holes are not drilled all the 
way through the lugs and thereby offer a more pl::!asing 
appearance (Figure 2-A). The lug holes on some of these 
watch cases (with hidden lug holes) are not drilled deep 
enough to guarantee security and the spring bars may pull out. 
Many cheaper watches have such shallow case lug holes, any 
type of spring bar will likely pull out. 

These shallow holes should be drilled deeper. A twist 
drill may be selected that fits into the existing shallow hole 
and then carefully drilled deeper, but without going through 
the outside lug walls. Hopefully, this won't increase the hole 
diameter any appreciable amount. The proper spring bars to 
be fitted in this type of case lugs are shown in Figure 2-B and 
C. The double shoulder type shown at Figure 2-8 and the 
double flange at Figure 2-C are both su itable for use with this 
type of case lug. 

Figure 1 
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CURVED SPRING BARS 
Many new watches have little clearance after the 

factory-fitted band is removed and replaced with an expan­
sion band. Sometimes fitting a pair of curved spring bars is the 
answer. Curved spring bars can be purchased or any good 
straight spring bar can be curved with the proper tools. Some 
I ike to use two spoons and place the straight spring bar be­
tween these two spoons and squeeze the spoons together. This 
does work; however, there are special tools designed for this 
purpose and available from our wholesale material supplier. l 
use the type shown here in Figure 3, but in no way do I 
suggest that other tools are not just as suitable. 

First place the straight spring bar into slot "A" 
and squeeze handle "B". This will reform the spring bar 
into a curve that will hopefully solve the "lug hole to case 
clearance" problem. Note : Some of the cheaper spring bars 
may crack, but all of the good ones, like stainless steel, will 
curve without breaking. The amount of curve can be con­
trolled with this tool by the amount we squeeze on handle 
"B" with this tool. Also, if we curve the spring bar so much 
that the ends will not freely move (telescope). then we must 
throw it away and use another new spring bar. The overall 
length will naturally be shortened slightly, but this should be 
no problem if we have chosen the proper spring bar. 

Figure 4 shows a typical condition wherein a non­
expansion factory band shows excessive space between the 
band end piece and the watch case. This can be solved by re­
placing the worn-out spring bars with a pair of new straight 
ones. l n this case the old spring bars, when worn, forms a 

Figure 3 
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Figure 4 Figure 5 
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curve as the stronger center area pulls the smaller diameter 
telescoping ends out away from the case and in this case, 
the curved effect does not hold the band tight enough against 
the case. We must use this straight type spring bar even though 
it is sometimes very difficult to do. We wonder how the 
factory ever got the band to fit this tight. Also, we must be 
sure to push both ends of the double flange tightly against the 
inside case lug. Figure 5-A shows one flange pushed into 
proper position. Notice that in Figure 5-B there is too much 
space between one flange and the inside case lug and this 
spring bar will not hold. So we naturally push this side in place 
but generally this will now push out the other side "A" 
again. We solve this by holding side "A" in place with a screw­
driver while pushing side "B" into place. Note: For explana­
tion purposes, the band is not shown in this figure; however, 
the problem does not exist until we have the pressure of the 
band itself. Some customers like to change to an expansion 
band and this does seem to eliminate the recurring problem 
ot spring bars bending. 

There are bands on the market that give the solid 
or built-in look and still expand. Sometimes this is a good 
choice for those who continue to have this type of band 
problem. 

LEATHER STRAPS 
When fitting leather or any other type of straps, 

it is very important to have the width of the strap match the 
case lug width. An edge of a narrow strap may catch on the 

Figure 6 
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flange of a double flange spring bar or on the shoulder of a 
double shoulder spring bar and pull this spring bar out and 
possibly cause the loss of the watch. Actually, even a strap 
of the correct width can also pul I out any spring bar with 
shoulders or flanges. Therefore, if possible, a regular (single 
step) spring bar should be used. Cutting pliers of some sort 
can be used to cut out this "solid" spring bar, when necessary, 
to install another new band later on. Also, some watches are 
made to take very thin spring bars and we may need to update 
our assortments to include them. 

WATCH BAND CLASP 
Some band clasps require not only a slender bar 

but one with special short ends that do not protrude through 
the outside wal I of the clasp. If necessary, we may file the 
end of a regular spring bar down to match the clasp wall thick­
ness. 

LINK BANDS 
Most link bands have some removable links, and gen­

erally new bands can be adjusted by simply removing screws 
and the number of links desired. This is fine on new bands; 
however, Murphy's Law says that generally a band will break 
in a place that does not have screws to hold the links. These 
bands can still be repaired by removing the pins that hold 
the links together. If the band has a broken link, it can be 
removed, soldered and replaced or a new link installed (if 
available). 

Figure 6-A shows a link pin we are pushing out. 
Figure 6-B shows a punch we are using. Notice, unlike our 
ordinary staking set punches which have tapered ends, this 
punch has straight sides. A good one can be made by grinding 
off enough of the point of a needle to obtain enough straight 
area to punch the old pin out. Some pins may be riveted in 
and the head on one side of this pin must be ground off be­
fore we can remove it. Even if the pin is not riveted, it is a 
good practice to rivet in the new pin. 

The following steps show one way of doing this 
job: 

1. Grind off one side of the old rivet (if one exists). 
2. Push out the pin (Figure 6-A) using a small punch 

as shown at Figure 6-B. It may be necessary to drill out the 

Figure 7 

---c 

Figure 11 
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old pin if it is difficult to punch it out . It is safest to use a 
drill slightly smaller than the diameter of the pin to be re­
moved. Only if necessary, use another drill larger than the 
first drill. 

3 . Make or select a new pin of the largest diameter 
that will fit into the band link hole without binding. Wire 
may be nickel alloy (for white bands) and brass (for yellow 
bands). Of course, if the band is karat gold, a matching gold 
replacement pin should be used. 

4. Using a small hammer (Figure 7-C) lightly tap 
on the edges of one end of the new pin "B" which is held 
in a vise (Figure 7-A). This will "peen" one end as shown at 
"B". Notice th is gives us a nice rounded head and even with 
the slight flattening acquired when we finish the other end 
to match, this pin will still look nice. 

5. Countersink the hole (on both ends) using a 
setting burr or even a round burr. This step is very important, 
but not necessary to cut very deep. Figure 8 shows an ex­
aggerated cut just to show detail for our purpose here. 

6. Place a new pin (with head down) in the band as 
shown in Figure 9 and tap with a hammer to form a head 
on the other side. If the pin is still loose (that is, excessive 
end shake), it is too long. Simply cut off a I ittle from one end 
and rerivet. 

7. Polish the ends to finish and the job is complete. 
It should look as good or probably better than the o riginal. 
Figure 10 shows the finished job. 

8. Figure 11 shows anoth er type of clasp that was 
repaired by this same method. 

I hope you enjoy band repairing during this busy 
season. 

Merry Christmas and Happy New Year 

WATCHES INSIDE & OUT 
(Continued from page 15) 

test the functions of the movement or module outside of its 
case. The SWITCH CONTACT probe allows you to do this 
test. 

FAIL URE ANALYSIS 
In order to understand the results of testing a quartz analog 
watch, one must first have a thorough understanding of how 
the watch works. 

The quartz analog watch is a relatively simple elec­
tro-mechanical device. It can be broken down into eight major 
sections: 

1. Case/Band 
2. Dial and Hands 
3. Day /Date Mechanism 
4. Setting Mechanism 
5. Geartrain 
6. Motor - Coil/Rotor/Stator 
7. Circuit Board 
8. Battery 

The majority of the watch is made up of traditional 
mechanical components that are very familiar to even the 
novice watchmaker. Items 1 through 5 can be found , in one 
form or another, in most traditional spring-driven watches. 
Therefore traditional watch servicing procedures apply to 
these sections. 
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Although traditional techniques of repair apply to 
the mechanical portions of the watch, electronic testing of 
the movement can help isolate and pinpoint the exact location 
of mechanical problems, as well as electrical problems. 

Problem solving is a process of elimination. The eight 
sections of the quartz analog watch are all dependent on each 
other. If one section fails, the watch will stop. So if the watch 
is dead, which section or sections has failed? That is the ques­
tion! 

By removing the movement from the case and remov­
ing the battery from the movement and then testing the move­
ment separately, two major problem sections of the watch 
(1 and 8) can be isolated. A third section, the dial and hands 
can be visually inspected for problems and quickly eliminated 
from suspicion. The mechanical setting mechanism can also 
be tested by mechanically setting the watch. This leaves only 
sections 5, 6, and 7, for electronical testing, the geartrain, 
the motor, and the circuit board. The ZA900 is capable of 
testing every component on the circuit board, and every com­
ponent of the motor. It is also capable of determining when 
the geartrain needs cleaning or lubrication. 

The CIRCUIT BOARD (7) generally contains only 
three major sections, the oscillator, the integrated circuit, and 
the substrate. The substrate supports and interconnects all 
the electrical components of the watch together. Occasional­
ly, the coil is also mounted to the substrate and becomes a 
part of the substrate. 

The SUBSTRATE is generally made of fiberglass­
filled epoxy with gold-plated copper conductors bonded to 
the surface. The problems that occur with the substrate are 
usually visible under a microscope. Dirt and contamination 
are the most common problems associated with the substrate 
failure. A high current measurement can quickly tell you if 
the substrate needs cleaning. A low or no current reading 
generally indicates damage to the substrate or integrated cir­
cuit . Examine the substrate carefully under a microscope and 
you will occasionally find broken conductors, especially when 
the stem release is through a hole in the substrate (Figure 8). 
When all the electrical components are mounted on a sub­
strate it is referred to as THE CIRCUIT, CIRCUIT BLOCK, 
or CIRCUIT BOARD. 

The INTEGRATED CIRCUIT is the major compon­
ent mounted on the substrate. It is the most reliable compon­
ent in the entire watch. It should NEVER be considered to be 
faulty until all other sections of the watch have been tho­
roughly tested . 

THE OSCILLATOR CIRCUIT 
The circuit that makes things happen in the watch is the OS­
CILLATOR CIRCUIT. The QUARTZ watch gets its name 
from the major component in the oscillator circuit-the 
QUARTZ CRYSTAL. The oscillator circuit can be as simple 
as one quartz crystal connected to the integrated circuit. Most 
often an adjustable capacitor (trimmer) is used in the oscil­
lator circuit to regulate the accuracy of the watch. The trim­
mer is part of the oscillator circuit , and when it is turned, it 
changes the number of vibrations produced by the quartz 
crystal and therefore changes the accuracy of the watch. 

The quickest way to determine if the oscillator cir­
cuit is running is to place it next to the sensor of a quartz 
timing machine, similar to the Zantech 1 lOOA (Figure 3) 
while it is powered by the ZA900. The quickest way to de­
termine if the quartz crystal is the reason the oscillator is not 
running is to probe the quartz crystal leads with the QUARTZ 
CRYSTAL SUBSTITUTE from the ZA900, while the move-



Figure 8. Broken trace on circuit board . 

ment is being powered by the ZA900. The quickest way to 
determine if the trimmer is faulty is to turn it while a timer 
is sensing the oscillations. If the oscillator frequency (accuracy) 
doesn't change, the trimmer is probably damaged. Examine it 
under a 30 power microscope for physical damage such as 
cracks in the ceramic plates of the trimmer and/or poor con­
nection to the substrate. 

When all components test good, be sure to examine 
the assembled circuit board for shorts to the mainplate, or 
breaks in the substrate. The instruments can only tell you 
which part of the watch is having a problem. It is up to you to 
find and repair the problem. 

THE MOTOR 
The motor consists of three major components: the coil, 
the stator, and the rotor. The coil is the most delicate com­
ponent in the quartz watch. It is easily damaged by careless 
handling. The wire that makes up the coil is one continuous 
length of very fine insulated wire. Just one break in one strand 
will cause an open coil and a dead watch. The test procedure 
is described earlier in this article and in the October 1986 
issue. 

The only way to determine if a rotor is turning is to 
visually see it, the geartrain, or the hands turning. When the 
hands are not turning and the ZA900 tells you the circuit 
board is good and the coil is good, you must begin to look 
for mechanical problems. The type of problems that plague 
rotors are generally due to metal fillings stuck to the magnet 
of the rotor. The usual solution is to disassemble the gear­
train and clean all loose debris from the rotor. While the rotor 
is being cleaned (under a microscope), check the magnet por­
tion of the rotor to be sure it is firmly bonded to the shaft 
of the rotor pivot (Figure 9). The round magnet portion of 
the rotor is cemented to the gear and pivot shaft and it occa­
sionally becomes loose. When it does, only the magnet portion 
of the rotor will turn but the gear and pivot will not. The mag­
net can be recemented to the shaft with a small drop of super 
glue. 

The GEARTRAIN test procedure, "LOW VOLTAGE 
TEST," was described in the November issue of the HT. Since 
the power of the quartz watch motor is very, very low, it 
doesn't take much dirt or dust to stop the geartrain from turn­
ing; therefore, cleanliness is of the utmost importance. 

The best way to solve the problem of a sluggish gear­
train is to remove the bridge and the wheels in the geartrin 
and clean them thoroughly. On occasion, a slight amount of 

MAGNET 
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I 
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BOTTOM PIVOT 

Figure 9 

lubrication is required. Do not lubricate the pivots if the move­
ment is free running at a very low voltage. It won't help but 
only cause problems if too much oil is used. Always perform 
the LOW VOLTAGE TEST after all service is complete; es­
pecially after you have disassembled and cleaned the move­
ment. It is an important means of quality control. When a 
movement is free turning at a low voltage (below 1.25 volts), 
you have the assurance that all moving parts are free and clear 
and the probability of a comeback is slim. 

SUMMARY 
Every part of a quartz watch serves a critical function. If one 
part fails, the watch will not function properly. Even the loss 
of a gasket will eventually contribute to a failure by allowing 
dirt or water to enter the watch. 

When electrically testing the watch, begin with the 
battery and proceed toward the coil, geartrain, etc. Failure 
analysis is a process of elimination and one must always be 
asking questions: Is the battery dead? Is current flowing into 
the movement? Is the oscillator running? Is the integrated 
circuit producing pulses? Is the coil good? Is the rotor turning? 
Is the geartrain turning? Are the hands moving freely? What is 
the lowest operating voltage of the movement? Can the time 
and date be set? Is the watch case and band clean and pre­
sentable? Will the customer be happy? HAVE I DONE A 
GOOD JOB? 

It is not difficult to do a good job if you thoroughly 
understand the quartz watch and use reliable mstruments 
and tools. There is no surer road to success than enthusiasm 
and doing the best job you know how. 

If there are any questions pertaining to the use of 
this instrument, contact Lou or Greg Zanoni at Zantech, Inc., 
77 Shady Lane, Trenton, NJ 08619; (609) 586-5088. 

. .. if you 're not doing it . . . 

.. . You Should Be .. . 
usino your AW! casemark! 
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How an insurance company evaluates 
a jeweler's security 

PART ONE 

by William P. Herrbold and Jed Block 

H ave your insurance premiums increased? Has your 
insurance company asked you to upgrade your 
alarm system, buy a better safe, or install videotape 

surveillance equipment? 
Have you heard of another jeweler's insurance claim 

being rejected because of a "technicality"? Do you know 
people in the industry who cannot buy coverage, regardless of 
what they're willing to pay? 

For jewelers, insurance has become a subject of con­
cern. Significant numbers of retailers can answer "yes" to one 
or more of those questions. 

The same questions, however, also indicate that in­
surance companies are concerned. In fact, insurers became 
concerned first. They increased premiums, required better 
security systems, enforced strict policy conditions, and adopt­
ed very careful underwriting guidelines, all of which prompt­
ed such questions to begin with. 

To understand today's complex insurance problems 
and to find coverage which is reasonable and right for your 
situation, you should be aware of the security considerations 
an insurance company evaluates each time a jeweler applies 
for protection. 

STEP ONE 
The person who evaluates the security of a poten~ial policy­
holder for an insurance company is known as an underwriter. 
In a nutshell , an underwriter's job is to determine the accepta­
bility of an applicant by rating the applicant's security setup. 

As far as the jewelry industry is concerned, the first 
thing an underwriter wants to know is if an applicant is a 
retailer, manufacturer, or wholesaler. This is very important 
because it is t he initial step in establishing the potential risk 
of an account. 

Historically, jewelry retailers suffer the most losses. 
In 1982, retailers accounted for 82 percent of Jewelers Mutual 
Insurance Company's claims. Wholesalers and manufacturers 
suffered 9.2 and 8.3 percent of the losses respectively. 

Not only do statistics show that retailers are more 
vulnerable to losses, but the nature of the retail business also 
increases a retailer's exposure to crime. Generally, retail op­
erations are move visible in their communities, and traffic 
through the premises is greater than it is for wholesalers or 
manufacturers. To the typical thief, a retail store is simply 
a more convenient target. 

On the other hand, because of the way they do busi­
ness, wholesalers and manufacturers can develop elaborate 
security precautions, and work within a virtual fortress, with 
little danger of alienating their customers. 

Another prime consideration of an underwriter is 
the jeweler's location and what kind of bearing the location 
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could have on a potential loss. 
For instance, the underwriter wants to know if the 

business is adjacent to a restaurant which could pose a fire 
hazard. Is the address in a major metropolitan area known for 
its high-crime rate? Would thieves have easy access to a main 
highway from the premises? What are typical response times 
for the locale's law enforcement agencies? 

After studying the type of business and location, the 
underwriter "moves inside" the applicant's operation. The un­
derwriter evaluates the jeweler's particular set of security 
circumstances according to three main categories: physical, 
electronic, and procedural. 

PHYSICAL 
Physical security deterrents are one of the best ways for a 
jeweler to prevent losses while the premises are closed to 
business. An underwriter's checklist for evaluating physical 
security includes: 

* Safes. 
* Vaults. 
* Time-locks. 
* Door, display case, and show window locks. 
* Protected windows. 
* Sprinkler system. 

A jeweler's network of physical security should correspond to 
the size of his or her inventory and the area where the busi­
ness is located. If a great deal of valuable merchandise is kept 
in the safe of a store located in a major metropolitan area, the 
jeweler should spend a great deal of money for a highly bur­
glary-resistant safe or vault. While a jeweler is closed to busi­
ness, there is no better way to prevent a serious burglary than 
by storing all valuable merchandise in a burglary-resistant safe 
or vault. 

There are many different brands and models of bur­
glary-resistant safes. They also vary greatly in the degree of 
their protection. Because of their expense and broad range of 
diversity, Jewelers Mutual recommends that jewelers contact 
several reputable suppliers of safes and vaults and study the 
products carefully. Before making a purchase, consult with a 
qualified jewelers block insurance agent or the home office 
underwriter who will handle your account. 

Do not think that because the door of a safe or 
vault is burglary resistant the entire unit is burglary resistant. 
A vault with walls that are made of hollow concrete block is 
not secure against a burglar. Vault walls should be construct­
ed of appropriate materials, such as specially hardened con­
crete which is reinforced with steel bars. Burglary-resistant 
safes range from door-only protection against burglars to six­
sided protection. 

*Reprinted from December 1983 .Jewelers Newsletter. Used with per­
mission of Jewelers Mutual. Our thanks also to authors William P. 
Herrbold and Jed Block. 



Of course, locks are very important to jewelers. A 
time-lock on a safe or vault makes it impossible for anyone to 
open the door, except at times specified by you, without an 
alarm being transmitted to your monitoring station. However, 
make sure you post a sign on the safe door, informing people 
of the time-lock and explaining how it works. Otherwise, a 
robber trying to force you to open the safe before hours 
might think you're trying to outsmart him, and your life could 
be in danger. All doors leading to the outside should be out­
fitted with deadbolt locks. A good kind of lock for display 
cases, wall cases and show windows is the type which does not 
permit you to remove the key unless the lock is in the locked 
position. 

Protected outside windows have reduced losses in the 
jewelry industry significantly. During certain periods, three­
minute smash-grab-and-run burglaries were the most common 
type of loss submitted by Jewelers Mutual policyholders. 
Since jewelers located in areas where such losses are common 
began protecting their windows and glass doors with iron bars 
or buglary-resistant glazing material, smash-grab-and-run 
claims decreased drastically. If you do install glazing material, 
make sure it's at least one-quarter inch thick and securely 
anchored with proper frames. 

ELECTRONIC 
In many cases, electronic security supports and enhances the 
physical precautions which jewelers use to protect their busi­
nesses. Good electronic security also can be a primary line 
of defense. Some electronic devices can reduce your chances 
of being victim of the jeweler's nightmare-armed robbery. 
Though no precaution will stop a determined armed robber, 
your chances of avoiding an armed robbery will be much 
greater is you dissuade a criminal with the right sophisticated 
electronic security devices. 

Electronic devices to protect jewelers are numerous. 
Jewelers block insurance underwriters are most interested in: 

* Alarm systems for perimeter of premises. 
* Alarm systems for safes and vault. 
* Motion detection equipment. 
* Advanced line security. 
* Early morning devices. 
* Holdup buttons (permanent and wireless). 
* Surveillance equipment. 
* Locked-door/buzzer system. 
* Metal detection system. 
Regardless of risk and location, virtually all jewelers 

must prove that they have adequate alarm systems to protect 
the perimeter of their premises to get insurance coverage. At 
the very least, perimeter protection should monitor all ac­
cessible openings of the premises, including doors, windows, 

skylights, air-conditioning and heating vents, and false ceilings. 
In case intruders get through the perimeter protec­

tion system without activating an alarm, underwriters recom­
mend that a separate alarm system protect the safes and vault. 
Not only should such a system be completely separate from 
the perimeter alarm, but Jewelers Mutual recommends that 
high-risk jewelers have the two systems connected to different 
monitoring facilities. That way, even if something goes wrong 
and an alarm signal is not received by the alarm facility guard­
ing the perimeter, a signal should be received by the facility 
watching the safe or vault. 

Motion detection equipment also can back up the re­
quired perimeter alarm system. Motion detectors operate on 
ultrasonic, passive infrared or microwave concepts to sense 
movement inside the premises. Such a system should be ar­
ranged to protect your alarm control unit and telephone 
terminal box so that it will detect somebody tampering with 
your perimeter or safe protection systems. 

The weak point of most alarm systems is the telephone 
line which transmits signals to a monitoring facility. Many 
burglars try to bypass or deactivate alarm systems by tampering 
with telephone lines. Advanced line security can protect 
those necessary lines of communication and detect intruders. 

Many jewelers have been held up or taken hostage 
during nonbusiness hours. Early morning devices are effective 
means of alerting your alarm company that you're being forced 
to open your safe at an irregular time. They can be a last line 
of defense which will send a signal even if a robber forced you 
to deactivate your other alarm systems. 

Holdup buttons, of course, should be used with ex­
treme care. Never endanger yourself by moving to activate a 
button if there's a possibility that an armed intruder could see 
you. Wireless holdup buttons, which you can carry with you, 
are very effective. It's wise to carry one in your hand in 
plain view while opening or closing the business. 

Surveillance equipment is a very effective deterrant. 
More than 75 percent of Jewelers Mutual's losses, which occur 
during business hours, are reported by policyholders who do 
not have surveillance equipment. A closed circuit television 
system with a videotape recorder provides very good images 
and eliminates film and development costs. In addition, the 
system can be used to train employees and deter them from 
employee dishonesty. 

Locked-door/buzzer systems and metal detection en­
trance ways provide the ultimate in security against armed 
robbery for the high-risk jeweler who uses the systems wisely. 
In some cases, metal detection equipment has the potential 
of replacing an armed guard. Both systems also are a good 
idea for retailers who occasionally must operate the store alone . 

NEXT MONTH: PART TWO 
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New Products and Literature 

Seiko ' s Art Deco Watches 

SEIKO'S JEWELRY 
COLLECTION WITH 
ART DECO ACCENTS 

• 
I 

Seiko creates an art deco effect 
with three ladies watches from 
the Seiko Jewelry Collection. A 
combination of contemporary 
tones makes these watches versa­
tile enough for day and evening 
wear. 

An elongated oval case 
flows into a slender link brace­
let. It is accented by a goldtone 
center link. The Seiko art deco 
ladies watches are available in all 
goldtone, brushed silver and gold­
tone, or polished grey and gold­
tone. 

These watches are avail­
able from Seiko's nationwide 
network of authorized distribu­
tors. 

ABOVE OR BELOW WATER 
Th is quartz timepiece from 
Bui ova's Fall 1986 Marine Star 
Collection is for those who re­
quire exacting performance in an 
underwater watch. Water resist­
ant to 660 feet, this diver's model 
is crafted of all stainless steel with 

a screw back, screw-down crown 
and one-way ratchet bezel. It 
features luminous markers and 
hands on a black dial with day I 
date display. The model shown 
is 91C14; its suggested retail 
price is $165. Contact: Bulova 
Watch Co., Inc., Bulova Park, 
Flushing, N Y 11370; (718) 
565-4200. 

Quartz Watch from Bulova 
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SWEST INTRODUCES REY 
BUR-CUT LUBRICANT 
Rey Bur-Cut, a non-petroleum 
lubricant for cutting and abrading 
action, is now available from 
Swest, Inc. Bur-Cut can be used 
to lubricate burs, sawblades, 
gravers, drill bits, or virtually 
any other tool that cuts, grinds, 
pierces, etc. It can be applied 
directly to abrasive wheels and 
wire to reduce drag. Thus, tools 
stay sharp longer, work faster, 
and have a much longer life. 

The product comes in a 
handy "push-up" tube dispenser 
and sells for $2.75. To order, 
contact the Swest office nearest 
you. Or you may contact: Swest, 
Inc., Advertising Department, 
P.O. Box 20938, Dallas, TX 
75220; (214) 350-4011. 

Rey Bur-Cut from Swest 

PRECISION TOOL CATALOG 
FROM MOODY TOOLS, INC. 
Over 400 precision measuring 
devices and miniature hand tools 
are featured in the new Moody 
Hand Tools Catalog #867. In 
addition to their standard line of 
products, more than 100 Moody 
and Acu-Min®tools for home and 
industrial use have been added in 
this 56-page edition. 

The newest addition to the 
catalog is the introduction of a 
broad line of precision quality 
measuring tools, marketed under 
Moody's Acu-Min brand name. 
This new products grouping 

includes outside, inside and depth 
micrometers; vernier, dial and 
electronic digital calipers; dial 
indicators and sets. The Acu-Min 
line has been further expanded 
with the addition of a series of 
stainless steel tweezers for a 
variety of industrial assembly 
applications; a versatile inspection 
light, plus a new 30-piece Tool 
Roll Set-all for the industrial 
marketplace. 

For a copy of the Moody 
Hand Tools Catalog #867, call 
or write: Moody Tools, Inc., 
42-60 Crompton Avenue, East 
Greenwich, RI 02818; 1(800) 
223-9036. Enclose a check or 
money order for $2.00 to cover 
postage and handling. 

Moody Tools Catalog No. 867 

TELUX-PIONEER'S 
MARINER CHRONOGRAPH 
From Telux-Pioneer, function 
and beauty come together pro­
ducing this instrument. It has a 
French quartz movement and 
day/date calendar window. The 
two-tone 1 BK gold-plated case has 
easy-to-read luminous dial and 
hands. It has a second hand and 
matte black dial, as well as a 
compass with a rotary bezel that 
clicks into place as it is turned. 
Screw-down watertight gold­
plated crown with scratch resist­
ant mineral glass crystal complete 



the timepiece. There is a 3-year 
battery system in place. The 
case is black anodized metal. 

For further information 
contact: Richard McKean, c/o the 
Information Refinery, 665 
Franklin Ave., Nutley, NJ 07110; 
(201) 661-3850. 

Telux-Pioneer's Chronograph 

EXPANDED LINE OF 
DIAMOND ACCESSORIES 
FROM FOREDOM CO. 
The Foredom Electric Company 
announces the addition of more 
diamond accessories in their 
catalog 290B. These new dia­
monds-available in mandrel­
mounted points, discs, and wheels 
-are for use with rotary power 
toots. They are ideal for cutting, 
carving, and engraving on glass, 
ceramic, hardened steel, semi­
precious stones, and other hard 
materials impervious to standard 
carbide, steel, or abrasive ac­
cessories. 

For more information 
about the Catalog 290B, contact 
The Foredom Electric Company, 
Rt. 6, Bethel, CT 06801; (203) 
792-8622. 

HELBROS' NEW 
UL TR A-THIN SERIES 
Helbros has introduced a new 

series of ultra-thin strap watches 
with varied dial and strap treat­
ments, in men's and women's 
matching models. 

Included in the collection 
are brilliant black dial models 
with black leather straps; cham­
pagne dials with pigskin straps; 
white dials with full Arabic 
numerals in red, with matching 
burgundy leather straps, or gray 
Arabic numerals with matching 
gray lizard straps. All styles have 
ultra-thin quartz movements, 
goldtone cases, and cabachon 
crowns. The watches retail at 
$50.00. 

Contact: Helbros Watch­
es, Inc., 330 W. 34th St., New 
York, NY 10001; (212) 736-
1144. 

Ultra-thins from Helbros 

THE MELEEMETER 
FROM GESSWEIN 
Gesswein further expands their 
line of gemological tools with 
the Meleemeter. This new micro· 
gauge template system easily and 
quickly measures stones and 
mountings where even calipers 
and micrometers cannot reach. 
The Meleemeter contains 8 
templates with over 290 stone 
shapes and sizes, all measured 
and computed for weight. Milli­
meter lengths and widths, as well 
as the formula weights are at the 

Gesswein's Meleemeter 
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By scanning a mounting 
with a Meleemeter gauge, a per­
son can find the best stone shape 
and ratio quickly since the 
measurements are at the gauge 
profile. The Meleemeter is made 
of optically clear, stabilized Mil­
Spec polyester with printed 
circuit technology for use under 
magnification. 

a medium-brown pigskin leather 
strap and have a suggested retail 
price of $34.95. Contact: Timex 
Corporation, Park Road Exten­
sion, P.O. Box 2126, Waterbury, 
CT 06720; (203) 573-5000. 

Timex 

For more information, 
contact: Gesswein, 255 Han-
cock Ave., Bridgeport, CT 06605; 
(203) 366-5400. 

FLASHBACKS 
FROM TIMEX 
The new Flashbacks watches 
from Timex's "Big-o Bold-a 
Beautiful" Collection recreate 
the classic look and feel of the 
Thirties and Forties. In the photo­
graph, the watch shown on the 
left (#42001) sports an old­
fashioned center design on a 
white dial in a rectangular gold­
tone case. The style on the right 

FROM ROLEX 
Rolex's famed "Submariner Date" 
model in 1 BK gold. Its rotating 
bezel features 12 baguette diamonds, 
27 sapphires, and 9 rubies. 268 more 
diamonds plus 8 round, 2 baguette 
and one triangular rubies grace the 
dial. Its water-resistant case holds a 
selfwinding movement. For more 
information, contact: Rolex Watch 
USA, Inc., 665 5th Avenue, New 
York, NY 10022; (212) 758-7700. 
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News 1n the Trade 

BASLE: 70 YEARS 
OF FAIR HISTORY 
The Basie Fair has existed in its 
present form for 70 years now. It 
owes its long history to its adapta­
bility in the face of changing ec­
onomic conditions. At the start 
strictly a national fair, open to 
both the general public and trade 
buyers, it has spawned a total 
of 22 specialist events with an 
international reach, all of them 
highly successful. 

Basie's watch and jewelry 
fairs probably provide the best 
examples of this successful evolu­
tion. By 1931, Swiss watch manu­
facturers were in sufficient num­
bers to form a homogeneous 
group within the national fair. 
By 1963, European and over­
seas buyers were attending in 
great numbers. 

The fair's success attracted 
increasing attention from pro­
ducers in other European coun­
tries. They asked to be allowed 
to join. So in 1973 the Fair 
for the first time became an in­
ternational event. It brought to­
gether manufacturers from 10 
European nations, all with clear 
free-trade policies-a precondition 
for admission. The new formula 
immediately caught on and the in­
ternational fair grew steadily in 
size. 

By 1984 the European 
Watch, Clock and Jewellery Fair 
entered a new phase of its devel­
opment, as a separate trade fair 
distinct and apart from the Basie 
Spring Fair. New exhibitors con­
tinued to join, reaching 1,784 in 
1986. That year, too, the Fair 
reached out to the world by ad­
mitting non-European exhibitors 
for the first time. 

Also, more and more trade 
visitors come to the Fair with 
each passing year, as recent fig­
ures show: in 1984-77,405; in 
1985-81,247; and in 1986-
91,151. 

The largest of its kind in 
the world, the Fair has adapted 
smoothly to changing business 
and trading conditions. From a 
general purpose national fair it 
has evolved into an international 
event of the first order. It has also 
achieved the objective it had set 
itself: to stage an annual presen­
tation of the widest range of 
products under one roof for the 
benefit of the largest number of 
trade buyers from every contin­
ent. 

JIOA NAMES SHANER 
FOR MANAGEMENT 
The Jewelry Industry Distributors 
Association (JIDA), a nonprofit 
trade organization representing 
wholesalers of jewelry and watch 
repair products, has named The 
Joseph E. Shaner Company in 
Baltimore to provide it associa­
tion management services. 

In selecting the Shaner or­
ganization, JIDA named Thomas 
C. Shaner, a Certified Associa­
tion Executive of the American 
Society of Association Executives 
and president of the firm, to be 
JIDA's executive director. Debbie 
Rommel was appointed adminis­
trative coordinator and Judi Mel­
lendick was named financial man­
ager. 

JIDA has relocated its cor­
porate offices from Chicago to 
Shaner's offices on Franklin Street 
in Baltimore. These offices will 
serve as the base of operations 
for all JI DA activities including 
membership data collection, fi­
nancial transactions, convention 
planning, and the general ad­
ministration of the association. 

In addition to JI DA, The 
Joseph E. Shaner Co. also serves 
nearly 20 other trade and pro­
fessional associations ranging in 
scope from international to local. 
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Students of the Milwaukee Area Technical College Horology Class. 
This class is 100% AWi membership. Pictured are (front, L to R): 
Shiritia McNealey, Lidia De La Fuente, Deborah Connerton; (mid­
dle, L to R): Gerald Jaeger (instructor), Brandy Glass, John Kueny, 
Nicki Koehler, James Stoehr; (back, L to R): William O'Donnell, 
William Brewster, Amparo Rafael, Jr., Keith Hinrichsen, Douglas 
Gubin, Randy Kmieciak, Wayne Hack. Not pictured: Curtis Smith, 
Thomas Huth. 

GERMAN WATCHES 
AND CLOCKS TODAY 
The German watch and clock 
industry reports both an upcur­
rent and stabilization at a high 
level as it comes up to lnhorgenta 
87, the 14th International Trade 
Fair for Watches, Clocks, and 
Jewellery, to be held in Munich 
February 13-17, 1987. This trade 
fair is the main marketing instru­
ment of the branch for promot­
ing exports and domestic sales. 

In 1985 the branch, com­
prising some 250 businesses that 
employed 16,000 people, achieved 
its best annual sales of DM 1.62 
billion-an increase over the pre­
vious year of 5%. Exports, already 
accounting for 50%, went up by 
12.4%. In terms of units German 
watch and clock production by 
medium-sized firms is "number 
one" in Europe: 62.1 million 
units were produced. The official 
statistics count finished clocks 
and watches as well as their 

movements. Clocks (alarm clocks, 
wall clocks, etc.) accounted for 
59 million units and watches 
for 3.1 million units. The value 
of exports rose by 6.6% in the 
first four months but did not 
achieve the increase rate on the 
domestic market. 

The Federal Republic re­
mains a magnet for imports. In 
1985 finished clocks and watches, 
movements, and clock and watch 
parts were imported for just 
under a million. As for watches, 
over 30 mill ion units were import­
ed (i.e. ten times more than 
Germany produces). In spite of 
the increased imports, the export 
share predominated_ 

BILL BOYAJIAN NAMED 
GIA PRESIDENT 
Following a unanimous vote by 

its Board of Governors, the Gem­
ological Institute of America has 
named Bill Boyajian as its new 



President. The appointment was 
made at a meeting of the Board 
at G IA's Santa Monica, CA head­
quarters on Setpember 26. It 
came after a period of less than 
two months during which Bill 
Boyajian served as acting Presi­
dent following the resignation of 
Glenn R. Nord. 

GIA under Boyajian has 
already made priorities of educa­
tion and gemological research and 
is expanding its capability to meet 
the trade's demand for diamond 
grading reports. 

PULSAR NAMES 
"PRESIDENT'S AWARD" 
CO-RECIPIENTS 
Pulsar Time announced recently 
that Judie Golden, National Ac­
counts Coordinator, and Peggy 
Abrams, Customer Service Man­
ager, have been named co-recipi­
ents of Pulsar's President's Award 
for 1985. 

Arthur J. Cohen, President 
of Pulsar, stated that the award is 
given "in recognition of excep­
tional and significant contribu­
tions to the progress and success 
of the company." He pointed out 
that this is the first time ever 
the award has been given to more 
than one person. "Since they have 
each distinguished themselves in 
their area of expertise, we de­
cided that they are both deserv­
ing of the award." 

Judie Golden, who resides 
in Cranford, NJ, and Peggy 
Abrams, a resident of Oak Ridge, 
NJ, both joined Pulsar Time in 
1980. 

FOUR NEW JEWELRY 
INSTRUCTORS AT PJC 
Four new jewelry instructors have 
joined the Paris Junior College 
faculty in the Division of Jewelry 
Technology, Horology, and Gem-

ology, according to Dr. Harley 
Davis, dean of applied sciences. 
The new instructors, who began 
teaching this fall at the college, 
are : Chari Bierlein, Joan Goe, 
Ulla Raus, and Gordon Wanshura. 
They are instructors in the vari­
ous areas of the PJC jewelry 
division, which is being expanded 
because of a demand for its 
graducftes, Or. Davis said. 

TAG-HEUER APPOINTS 
CAROLJOHNSON 
SALES COORDINATOR 
Tag-Heuer of Springfield, NJ has 
appointed Carol Ann Johnson 
sales coordinator. The announce­
ment came from Jean-Pierre Lor­
aux, president of the 126-year­
old Swiss manufacturer of sport­
watches, yacht timers, stopwatch­
es, and timing equipment. 

Ms. Johnson most recently 
served as financial and office 
manager for E.M. Sewell, archi­
tect, located in New York City. 
Before joining Sewell, she had 
been office and sales manager 
since 1980 for Cuffs Planning 
& Models, Ltd., a software firm 
in New York City. 

Ms. Johnson lives with her 
husband, William, and her son 
Mark in Scotch Plains, NJ. 

Carol Ann Johnson 

Jack Miles {right), regional sales representative of Omega Watch , 
presents an Omega "Constellation" to George Corsiglia of Lane 
Jewelers, Nutley, NJ. Corsigl ia was the winner of a dealer pro­
motio~ which was conducted by Omega during its timing sponsor­
ship of the One Lap of America automobile endurance rally earlier 
this year. By guessing the timing score closest to that of the win­
ning team's completion of 8,600 miles over the course of eight days, 
Omega jewelers qualified for the prize, and Corsiglia's prediction 
was within four seconds of the 1986 One Lap winning time. 

Gerry Hansen, president of the Jewelry Industry Council, accepts 
a check for $10,000, proceeds from the recent Morris B. Zale 
Awards Dinner held in Dallas from Dallas Market Center vice presi­
dent Jan Potter. The dinner, to honor outstanding jewelry retailers 
for their contribution to the industry, made the contribution to 
the Council to aid that organization in its nationwide consumer 
publicity program to promote jewelry and tabletop industries. 
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Classified Ads 

REGULATIONS AND RATES 

Ads are payable in advance $.50 per 
word, $.60 per word in bold type. 
Ads are not commissionable or dis­
countable. The publisher reserves 
the right to edit all copy. Price 
lists of services will not be accept­
ed. Confidential ads are $4.00 ad­
ditional for postage and handling. 
Classified Display Ads are $25.00 
per column inch. The first of the 
month is issue date. Copy must be 
received 30 days in advance (e.g. 
February issue closes for copy on 
January 1). 

Horological Times 
P.O. Box 11011 

3700 Harrison Avenue 
Cincinnati, OH 45211 

(513) 661-3838 

TRADESMEN 

QUALITY TRADE WORK 
Quartz, Accutron, Pocket, Antique or 
Mechanical Watches expertly repaired. 
All watches completely disassembled. I 
do not use plastic lube. GOLD FROG, 
733 Jewel Pi. NE, Albuquerque, NM 
87123. Phone 1 (505) 293-6563. 

MUSIC BOX PARTS & REPAIRS-We repair 
THORENS & REUGE. Music Box Repair 
Center, 412B Main Street, Avon-By-The-Sea, 
NJ 07717. 

Clock Wheels and Pinions made to your sample 
or my calculations. Pivots, teeth, missing wheel 
jobs. C. Lewis Pritchard, CMC, Cumberland 
Clock, RR 6, Box 497, Crossville, TN 38555. 

Specializing in the repair of fusee watches and 
made to order watch parts-unusual staffs, 
hands, wheels, pinions. Ralph Geiger, CMW, 
CMC, CEWS, 8105 Valley Farms Trail, In­
dianapolis, Indiana 46214. 

CLOCK GEAR CUTTING OR REPAIR to your 
sample. Very reasonable rates, quality work 
with fast service. Kazen & Son, 215 N. Shia., 
Corunna, MI 48817. (517) 743-3431. 

CLOCK WHEEL AND PINION CUTTING. 
Fast Service - Write for free brochure and price 
list. Fendleys, 2535 Himes St., Irving, TX 
75060. (tf) 
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DIAL REFINISHING CO. FAST SERVICE, 
FINEST QUALITY, quantity works welcome. 
Specialize on changing dial feet positions to fit 
the quartz movement. Send your works to 
KIRK DIAL OF SEATTLE, 4th & Pike Bldg., 
Suite 625, Seattle, WA 98101. (206) 623-2452. 

(tf) 

CLOCK MOVEMENTS rebushed & pivots re­
finished. Same day service. Free UPS, Factory 
authorized. Two-year warranty. Butterworth 
Clock Repair, 1715 Pearl view Ct., Muscatine, 
IA 52761. (319) 263-6759. 

"A WORD OF THANKS"-Because the good­
will of those we serve is the foundation of our 
success, it's a real pleasure at this holiday time 
to say 'THANK YOU' as we wish you a full 
year of happiness and success. PRECISION 
INSTRUMENT, P.O. BOX 70004, CHARLES­
TON, SC 29415; (803) 553-1198. 

PAT'S PEARL & BEAD RESTRINGING. 
REASONABLE PRICE, QUALITY WORK. 
FAST SERVICE. PATTY McCLORY, 12.0 
CENTER ST., CRESTLINE, OHIO 44827. 
PHONE (419) 683-3739. 

CLOCKS: gearcutting, retoothing, repivoting, 
rebushing, jeweling. REPAIRING: Chrono­
graphs/timers, fusees, aircraft clocks, antique 
clocks/pocket watches. Send sample for es­
timate, SASE. NIEGELS HOROLOGY, Roy 
Niegel, CMC, CMW, 101 E. St. Joe Drive, Spirit 
Lake, ID 83869. (208) 623-4330. (tf) 

MOVED-Wheels, Pinions, Barrels, or whatever, 
repaired or made new. Repivoting of arbors. I 
will accept orders for complete restorations 
and clock making. NO watch parts. KEN 
LEESEBERG, RR 4, Box 286, P.O. Box 
447, Montello, WI 5 3949. 

CUTTERS cycloidal for clock wheels and pin­
ions. Module 0.2 to 1.0. Constant profile pro­
ducing traditional square bottomed teeth, 
104 sizes. 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 vac­
cum. Also cutter grinding wheels, Grit and CBN. 
Send for Information Sheet, prices and order 
forms to: P.P. Thornton (Successors), Ltd., 
Horological Cutter Makers, The Old Bakehouse, 
Upper Tysoe, Warwickshire, CV35 OTR, Eng­
land. (tf) 

Chains Soldered; Beads & Pearls Strung; Ring 
Sizing; New Shanks. Send for price list. Vicki 
Elia, Victoria Jewelers, 689 N. Cass, Westmont, 
IL 60559; (312) 654-2055. 

CLOCK and MUSIC BOX parts, mainsprings, 
material and tools. Custom made to order or 
repair of gears, pinions and parts. Catalog 
$2.00. TANI ENGINEERING,. Box 338, At­
water, OH 44201. (216) 947-2268. (tf) 

NEW SWISS QUARTZ MOVEMENTS CUSTOM 
FITTED to Diamond, Gold, Antique, Senti­
mental Watches and Pockets-all sizes. Rolex, 
Omega, Longines, LeCoultre, Girard Perregaux, 
Bulova, Elgin, Gruen, Accutron, Hamilton, 
Movado. Service and Quartz Conversion. 
ALFONSO ZAMORA, 395 Bernhardt Drive, 
Buffalo, New Yark 14226; (716) 839-5091. 

ELECTRONIC EQUIPMENT SERVICE 
WE ARE FACTORY AUTHORIZED SERVICE FOR 

* VIBROGRAFIPORTESCAP 
* TlCK-0-PRINT/L&R 

WE SERVICE ALL MAKES OF ULTRASONICS AND 
OTHER WATCH RATE RECORDERS AND EQUIPMENT 

JACK PHILLIPS 
ELECTRONIC INSTRUMENT SERVICE 

# 2 LOWER ALCATRAZ PLACE, MILL VALLEY, CA 94941 
FOR INFORMATION CALL (415) 386-9289 

(tf) 

CUSTOM BALANCE STAFFS cut and fitted. 
Since 1922. James Bourne, CMW, P.O. Box 
215, Ladysmith, WI 54848. Phone (715) 532-
3166. (10-6) 

FOR SALE 
WATCH REPAIR TOOLS AND EQUIPMENT. 
Parts and Cabinets. All for $1500. Call 1 (305) 
763-6258. 

PARTS AND SERVICE HEADQUARTERS 
FOR SCHATZ, KUNDO, KOMA, KERN, HAL­
LER, HERMLE, NISSHINDO. MECHANICAL­
QUARTZ- ELECTRONIC- CIRCUIT BOARDS­
MAINSPRINGS - SUSPENSION SPRINGS -
MOVEMENTS, ETC. GREENHILL CLOCK 
SERVICE, P.O. Box 2247, El Cajon, CA 92021. 

Factory-New "Chronos" Wheel Cutting Engine 
Complete with Pinion Cutting Attachment and 
Three Division Plates. Will Ship Anywhere in 
U.S. John Wincn, P.O. Box 427, Sonoita, AZ 
85637; (602) 455-5774. $600. 

*--POCKET WATCH MOVEMENTS--* 
Elgin or Waltham 12S, 16S, 18S. 7 J only. 
All need some work. $12.00 each incl. postage. 
A VON METAL SERVICE Ltd., P.O. Box 17 484, 
Milwaukee, WI 53217; (414) 351-0933. 

BOLEY MILLING ATTACHMENT (NEW): 
List $705-asking $450. TEMPO 400 CLEAN­
ER (USED): List $2415-asking $1500. SEND 
OFFERS TO: STEVE KELLER, 16572 E. 
Brown Dr., Aurora, CO 80013. 

A jewelry cleaner that can be used ultrasonically 
or otherwise. Removes polishing compound 
yet barely affects oxide appearance. No resi­
due, none of the damage associated with sol­
vent-based cleaners. Successfully sold for 40 
years. Samples: quart postage-paid $9.50, 
gallon $15, larger containers available. M&M 
LAB, INC., 69 Ashley Ave., W. Springfield, 
MA 01089. 



THE ORIGINAL 

FLORIDA PITHWOOD 

Again available to 
wholesalers, suppliers, and 

distributors (only). 

Write for price list: 

J & B COMPANY 
3708 Deborah Drive 
Lakeland, FL 33809 

RETIRED WATCHMAKER - COMPLETE 
SHOP. Materials, ALL Tools, Necessary Equip­
ment, $7000, NOW $4000. Movements Galore. 
109 Bay Hammock, Longwood, FL 32779. 

Established Quality Clock Repair Shop. Lots of 
Work. Located in Sunny Southern Florida. 
Owner Retiring. Affordably Priced. Call: 
Certified Clockmaker (305) 736-7896 after 
5 p.m. EST. 

BE ALL THE CLOCKMAKER YOU CAN BE! 
Wheel Cutting Engines-Depthing Tools, etc! 
$3.00 for catalog. KEN LAW, CMC, CMBHI, 
H.C. 30, Box 825, Prescott, AZ 86301. 

FOR SALE: BOLEY LATHE COMPLETE W/ 
T-REST, CHUCK HOLDING TAILSTOCK. 
FILING REST, MOUNT, MOTOR, RHEO­
STAT, 58 COLLETS, ETC. ALSO COMPLETE 
G-S CRYSTAL SYSTEM 25-C. (904) 622-
7986, or (904) 625-4261. 

MAINSPRING LUBRICANT-Superior to any­
thing available anywhere. No more comebacks 
for short run times. $9.98/4 oz., plus $1.50 
shipping & handling. KAZEN & SON, 215 
N. Shia., Corunna, MI 48817. 

SWISS-MADE CUTTERS for sale, all kinds, 
fair price. Write or call: J. Fischer, 3920 Green­
point Ave., Sunnyside, NY 11104; Phone 
(718) 729-1785. 

KONDO AND SCHATZ PARTS mechanical, 
electronic, and quartz. Try us! Baltimore Clock 
Parts, 2004 Hillside Drive, Baltimore, MD 
21207. (tf) 

CLOCK TIMER.Regulate your clocks electron­
ically with the new CTI Clock Timer. Can be 
used on almost any clock with mechanical es­
capement. Pendulum clocks large and small, 
lever or cylinder escapements, anniversary 
clocks, etc. For information write: Can Tho 
Instruments, P.O. Box 80113, San Diego, CA 
92138. (tf) 

MINI QUARTZ MOVEMENTS. Guaranteed 
lowest prices - as low as $2.30. 2-yr. guarantee. 
Large selection of hands and numerals. Free 
delivery. SASE or call (704) 333-0221. Hall 
Clock Shop, 1512 Central Ave., Charlotte, NC 
28205. (tf) 

HELP WANTED 
Progressive trade shop and jewelry store needs 
one watchmaker. Fast, clean work is essential. 
Paid vacations and profit-sharing plan are two 
benefits. Call Pollak Jewelers, 13960 Cedar, 
Cleveland, OH 44118; (216) 932-2500. 

WATCHMAKER-Expert in Jeweled, Quartz, 
Analog, and Accutron for Employment in 
Toledo Headquarters of National Corporation. 
Respond to: Personnel, P.O. Box 973, Toledo, 
OH 43696. 

CITY OF 5000 NEEDS WATCHMAKER & 
CLOCK REPAIRMAN - WIESER, IDAHO, 65 
miles north of Boise. (208) 549-0452, Julie 
Kerner. 

CLOCK-WATCHMAKERS. (2 openings)-Must 
be a graduate from recognized full-time school 
of horology, or proof of successful appren­
ticeship, plus 1 year work experience. Job site 
& Interview in Kentfield, California. $1,5 00/ 
month. Send this ad and your resume to: JOB 
# NC-8152, P.O. Box 9560, Sacramento, CA 
95823-0560 no later than February 1, 1987. 

BOOKS 
WRISTWATCHES, History of a Century's 
Development, H. Kahlert, R. Muhe, G. Brun­
ner, with a Price Guide by Gordon Converse, 
300 pages, 1829 watches illustrated, 6" x 12'', 
first time in English. January delivery: $50.00. 
MASTERS OF TIME, Second Volume of Ore 
d'Oro, 360 pages in color with 1986 prices: 
$132.00, $3.50 UPS. AMERICAN REPRINTS 
CO., P.O. BOX 379, MODESTO, CA 95353; 
(209) 667-2906. 

WANTED TO BIJV 
IMMEDIATE CASH PAID for Gold, Silver, 
Platinum, any form! Jewelry scrap, filings, 
gold filled, sterling! Immediate top doJlar cash 
offer return mail! Satisfaction guaranteed. Ship 
insured/registered mail to: American Metals 
Co., 253 King St., Charleston, SC 29401; 
(803) 722-207 3. (tf) 

WE NEED A SOURCE FOR CYLINDER 
BALANCE STAFFS, LARGER SIZE FOR 
CARRIAGE CLOCKS. THOS. E. COOK, 
2115 E. 9lst, INDIANAPOLIS, IN 46240. 

WANTED 
We buy all types of 

Jewelers Scrap-Any condition. 

$27 .00 lb. Gold-filled Watchbands 
$12.00 lb. Plated Watchbands 

$12.00 lb. Silver Watch Batteries 
(Mixed acceptable-We sort free of 

charge & we pay for mercury) 
$5.50 oz. G.F. Optical, Cases, etc. 
GOLD-95% of the market price 

for 10K, 14K, etc. 
We buy filings, bench sweeps, filters 

and buffing waste. 

Please call or write for more information : 

SPECIAL TY METALS REFINING CO. 
10 Bay St., Dept. 10722 

Westport, CT 06880 

1(800) 426-2344 
In Connecticut call (203) 372-0481. 

"We will match any offer and still 
give you our quick, dependable 

service." 
Postage and UPS reimbursed. 

WANTED-Used Microfiche System, along with 
any Card Grids, etc. R. TAYLOR JEWELERS, 
5639 Park St. N, St. Petersburg, FL 33709; 
(813) 545-8485. 

SITIJA TIONS 
WANTED 

St. Louis, Missouri and immediate Illinois 
area. Will graduate from college horology course 
in December. Moving to St. Louis area January. 
Abilities include diagnosis, test and repair of 
mechanical, automatic, day date electrical 
quartz, and analog. Shop management and 
techniques. Contact: K.B. Ross, 102 Delmar, 
Longview, TX 75604; (214) 297-7405. 

SCHOOLS 
Correspondence courses in Quartz-Accutron­
Watchmaking-Jewelry-Lost Wax Casting and 
Rubber Mold Making. Free folders. Watchmak­
ing Institute of Canada, 1012 Mt-Royal St. 
East, Montreal, H2J 1X6; (514) 523-7623. (tf) 

••• 
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FEBRUARY 1987 

8-Retrofitting Bench Course (AWi); James 
Broughton, instructor; Baltimore, MD. 

13-17-INHORGENTA '87, Munich Trade Fair 
Centre . For information call (201) 
652-7070. 

27-1-Minnesota Watchmakers Association 
Annual Convention, Radisson South, 
Bloomington, MN. 

APRIL 1987 

12-lowa Jewelers & Watchmakers Association 
Spring Seminar, The Highlander Inn , 
Iowa City, IA. 

26-0ntario Watchmakers Association 50th 
Anniversa ry Annual Meeting & Banquet, 
Loews Westbury Hotel, Toronto, 
Ontario. For more information: R.R. 1, 
Cookstown, Ontario LOL 1 LO. Phone 
(705) 458-9221. 
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Now every piece of 
Seiko data you need can be 

at your fingertips. 

Each standard size microfiche card contains 
as much as 390 SW' x 11" catalog pages. 

Introducing the comprehensive Seiko Microfiche System. 
Get all the information you want, when you want it, fast. The lightweight Seiko 

Microfiche System conveniently saves you time, space, and money. Here's the 
kind of information it provides. Simply. Quickly. Quartz Casing Parts List: 
includes all casing part numbers for Seiko Quartz watches referenced by case 
number. Quartz Movement Parts List: contains all movement part numbers 
for Seiko Quartz watches referenced by calibre number, with pictures of the 
parts. Mechanical Casing Parts List: gives part numbers for all casing parts 
(crystals, crowns, etc.) for Seiko's mechanical watches. 
Referenced by case number. Mechanical Movement 
Parts List: includes all movement part numbers for all 
Seiko mechanical watches. Referenced by calibre 
number with pictures of the parts. Master Band Cross 
Reference: this list, never before available, provides 
you with the band number for all Seiko watches by both 
case number reference and model number reference. 

Each microfiche card grid is titled and alphanumerically 
indexed for fast, easy reference. And all Seiko microfiche 
documents are scaled to 48x magnification, compatible with 
just about any standard microfiche reader. 

The current Seiko Microfiche System only weighs about three ounces 
and costs only $14.00. By comparison, the same information in hard copy version, 
if available, would weigh over 35 pounds and cost hundreds of dollars. The Seiko 
Microfiche System is the better way to put the information you need at your fingertips. 
Order through the Seiko Material Department 
555 West 57th St., New York, NY 10019. ATIN: Information Control 

Also available, while supplies last, are free Seiko Battery Replacement 
Manuals and a new Seiko Case Servicing Guide. Just write to the Seiko 
Information Control Department for your free copies of these guides. 

SEIKO 
MAN INVENTED TIME. 

SEIKO PERFECTED IT. 






