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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. 

n -• ACCUTRON 
• BULOVA 

• CAAAVELLE 
WATl!A Rll!SISTAHT CAY9TAl 

--

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 & Cb. 
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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pr~flESIDEl\TT~S 

MESSAGE®®® 

Fred S. Burckhardt 

Don't Forget to Relax! 

T he worst phrase I hate to hear anyone utter is: 
"Someday I'm going to . .. " We all know people 
who use this phrase, yet they never get around to 

doing whatever it is they would really like to do. 
One fellow I knew always talked about traveling, but 

he never wanted to take the time from business. I guess he 
was afraid that when he got back, the business would be gone. 
He died after a lengthly illness and never got to do those things 
he dreamed about. 

The only reason I bring this subject up is because I 
feel it is apropos to this time of year-the holiday season. 
Many of us who work in stores and shops are spending more 
time at work than we normally do so that by the time the 
holidays arrive we are so worn out, both physically and 

QUARTZ WATCH 
MOVEMENTS 

• SPECIALISTS • 

Call For Our 
Quartz Watch Movement 

Reference & Price Catalogue 

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

Worldwide Importers and Distributors 

2790 Harbor Blvd., P.O. Box2404 
Costa Mesa, CA 92626 
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mentally, we don't get to enjoy them the way we should. 
A good friend in another state always talked about going 
away on a trip during the holidays but was afraid of the busin
ess he would lose. One year he decided to close the day be
fore Christmas Eve and he and his wife went on a cruise, 
returning after New Year's day. He does this every year now. 
His customers know he'll be closed, so they shop before 
time. His business has grown every year! 

I guess what I'm trying to say is, don't starve your
self. Take advantage of life's banquet. All the money in the 
world won't buy you what has already past. Do like the saying 
says: "TAKE TIME TO SMELL THE ROSES!" 

r-------------------------, 
I 

Change of Address Form: 
I 
I 

OLD ADDRESS : 

I 

City _ _____________ _ 

State/Zip ____________ _ 

NEW ADDRESS 

Name ----------- --- --- --
Address ---------------
City _ ____________ _ 

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

L-------------------------~ 



*Star Struclc Inc * COMPARE AND SAVE 

U'HM:l1i1 # COST # COST maxelt AA .45 366 .42 
AAA .45 370 .38 ...... e c .70 371 .38 

c"------J 
mh1.lij1;ATC: • 

D .70 373 .53 
LR43 31 377 .39 

Watch e LR44 .31 379 .77 
CALCULATOR BATIERIES A76 .48 381 .40 Battery · 

186 .48 384 .30 
189 .48 386 .43 
191 .48 387 .53 
201 4.19 388 .53 
301 .54 389 .37 
303 .64 390 .44 
309 .53 391 .36 
313 .53 392 .24 
315 .57 393 .39 
317 .63 394 .42 
319 .90 395 .38 
321 .40 396 .39 
323 .50 397 .38 
325 .45 399 .38 
329 .58 512SW 1.00 
341 .82 626W .49 
343 .38 712SW 1.89 
344 .63 803 .85 
350 .67 1220 .75 
354 .50 1620 .75 
355 1.47 2016 .67 
357 .60 2025 .67 
361 .37 2032 .67 
362 .38 2320 .75 
364 .31 

800-243-6144 
IN CT. (203) 84 7-9292 

WE ALSO HAVE A COMPLETE LINE OF: 
FINDINGS SOLDERS CHAIN 

DIAMONDS CASTINGS 
TOOLS COLORED STONES WIRE 

CALL AND ASK FOR OUR COMPLETE CATALOG 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE BOX 2056 •SAUGATUCK STATION• WESTPORT, CT 06880 
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f>enc.h Tip6 
Joe Crooks 

.1 

PITHWOOD STILL 

ALlllE & GROWING 

H alleluijahl! Do I have good news for us "old-timey" 
watchmakers who can't make ourselves put a screw

driver or tweezer on a watch we're assembling without first 
cleaning them in pithwood! This tip comes from Jay Hughes 
of Lakeland, Florida. 

I just received the October, 1985 issue of Horological 
Times and read your article regarding pithwood. 

The 1 & B Company recently purchased the pith
wood business from George Walker, who had to give up the 
business because of major illness a few years ago. The 1 & B 
Company is presently producing and shipping the original 
Florida Pithwood-not "corn stalks." We are in the process 
of mailing letters to wholesalers with wholesale prices listed. 

In doing a market survey prior to buying the assets 
of the company, we determined that there was a very substan
tial pent-up demand. We will be beginning production this fall. 
The same letters and a sample is being mailed to Henry Fried, 
and to Ted Jordan of Ted's Je"'.elers, Chester, South Carolina. 

o 0 o 
THE F-BLK-50 ASSORTMENT 

BB-PERFIT introduces a line of tempered, flat top & bottom, 
blank glass crystals. Designed for today's thin watch, each of these 
fancy shaped crystals can be used for many different size bezels. 
If you have a grinder-you need this assortment. 

Tharik$ for the sample of Florida Pithwood .and the 
good news it's now back in business and · "growing~' well. I 
haven't seen such nice pith wood in four years. · · 

Okay, you watchmakers out there who can't do with
out your pithwood: Call your material house and tetl them to 
order some from the J & B Florida Company. 

Jay, you state that a sample was sent to Henry Fried. 
Now maybe he will clean those over-a-hundred-years-old 
sticks of pithwood (with the strange little crawling things 
in it) out of his bench! 

Have a nice Christmas and a Happy New Year, and 
keep yourp.ithwo?_d dry! 

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

~GLASS 
CRYSTAL GRINDER 
FEATURES: 

• Y., HP, 1725 RPM 
• Sponge 
• Water Pan 
• On-Off Switch • • 4" Grinding Wheel 
• Solid Base F-BLK-50 assortment - Y., dozen each, 48 fancy shape sizes, (144 

crystals) in labeled boxes .................... $152.50 • Direct Drive 

AVAILABLE THROUGH YOUR WATCH MATERIAL DISTRIBUTOR 

, AMERICAN PERFITCRYSTAL CORP 653 Eleventh Ave.. New York. N.Y. 10036 
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DECEMBER SPECIAL 

GET A BATIERY TEAR STRIP ORGANIZER AT ABSOLUTELY NO CHARGE 
WHEN YOU BUY 150 EVEREADY BATTERIES FROM SWIGART'S 

You've been needing a tear stip organizer for a 
long time. And you can always use the battery 
cells. So why not order 150 right now and get 
the organizer at no extra charge? We'll give you 
your choice of two organizers. The WC-48 has 
24 drawers and measures 9W'H x 13 "W x 6Yi"D. 

The WC-80 has 40 drawers and measures 
14-7 /8"H x 13-7 /8"W x 6W'D. Offer available 
January 1, while supply lasts. Prices subject to 
change without notice. (Postage not included on 
organizer.) ORDER TODAY! 

WC-48 
Tear Strip 
Organizer 

D6W' 

E. & J. Swigart Company 
34 W. 6th Street 
Cincinnati, OH 45202 

Or call our toll-free number 1-800-543-0309 
(in Ohio 1-800-582-1706). 

"Eve1e.tll'y 0 

I Ban11rr 
No 

201 
301 11.56x4.19 

303 11 .56 x 5.59 

309 7.87 x 5.33 

311 9.50x 1,05 

313 11.56 x 5.33 

315 7.87 x 1.65 

317 5.80x 1.65 

319 5.80 x 2.70 

321 6.80 x 1.65 

323 7.87 x 5'33 

325 7.87 x 3.63 

329 7.87 x 3.10 

341 7.90x 1.45 

343 11 .56 x 3.51 

Evereadr 
B•1111rv 

No 

344 

·-1111-DI&. .. 

11 .56 x 3.58 

11 .56 x 3.58 

11.56x4.14 

15.49 x 4 ,83 

11.56 x 5.36 

7.87 x 2.06 

7.87 x 2.06 

6.78x2.16 

11,56x 1.60 

9.50 x 2.06 

9.50 x 2.06 

9.50 x 1.60 

5.80x2.15 

11 .56 x 2.06 

7.87 x 3.63 

11.56x4.19 

11 .56 x3.48 

8.84x 3.30 

11.56 x 3.00 

11.56 x 3.00 

11.56x 2.06 

7.87 x 3.56 

WC-80 

9.50 x 3.58 

9.50x 2.67 

7.87 x 2.67 

7.87 x 2.67 

9.50 x 2.67 

11.56x 5.59 

20.0x 1.60 

20.0x 2.50 

20.0x 3.20 

H 14-7 /8" 
w 13-7/8" 
D6W' 

14.3 x 50.5 

14.3 x 50.0 

10.5x 44.3 

26.2 x50.0 

26.2 x 49.2 

34.1 x61 .1 

34.1 x61 .1 

26.2x17.5x49.2 

26.2x 17 .5x49.2 

11.56 x 5.40 

11.56x4.19 

11 .56 x 3.05 

11.56x 2.06 

15.62 x 6.05 
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Steven G. Conover 

Jacques Dual Chime· 
Grandfather Clocl~ 

PART 2 

I n the October article we looked at the chime and 
strike mechanism of a Jacques grandfather clock. We 
continue th is time, as promised, with a study of the 

dual chime selector in the same clock. Clocks with multiple 
chimes are common today, and each one has some kind of 
mechanism to permit selection of the chime melody. But the 
Jacques takes us a little "off the beaten path," offering us the 
option of having the chimes change automatically each 12 
hours. 

If you refer to the October article, you can see the 
ch ime selector area of the dial. The chime selector lever allows 
the choice of "W" or "T," Westminster or Trinity. However, 

24 
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this selection can only be made when the dual chime lever is 
on "1," which stands for single chime. If the lever is on 
"2," the clock is set to automatically switch from one chime 
to the other twice per day. The owner cannot determine which 
chime is played at any particular time. To regain control, 
he moves the dual chime lever back to "1." Then he can select 
either Westminster or Trinity to be played until he wants 
to change it again. 

Our purpose in this article is to get behind the dial 
to examine the workings of the chime selector mechanism . 
At first it appears rather involved, but perhaps this is because 
we don't see this kind of device every day. To maintain 

FIGURE 6 . Chi me sel actor levers. Dual chime selected, 
"2". Pin barrel is in Trinity position. 

25 
FIGURE 6 PARTS LIST 

1. Chime selector lever 

2. Dual chime lever 

18. Jumper 

19. Dual chime cam 

20. Dual chime star wheel 

21. Lever 

22. Dual chime pin 

23. Dual chime drive wheel 

24. Pin barrel 

25. Shift lever assembly 

2 
26. Dual chime shutoff plate 

27. Shutoff arm 
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continuity, I have numbered the illustrations and parts list 
from the point we left off in October. You can refer to Figure 
6 for an overall view of the dual chime selector, located on 
the right front portion of the movement. Figures 7 and 8 
show the same chime selector levers in different positions. 
In Figure 9, I show the mechanism on the back of the dial 
which prevents the user from selecting chimes when the clock 
is on "automatic" (2). 

DUAL CHIME POSITION 
When the dual chime selector is set on "2," the mech

anism appears as in Figure 6. The dual chime drive wheel 
(23) is driven off the motion work. It has a pin (22) which 
contacts the dual chime star wheet (20), moving it one tooth 
space at a time. The jumper (18) holds the star wheel in each 
successive position. The purpose of all this is to move the dual 
chime cam (19). The cam has two surfaces, each covering half 
its circumference. The smaller diameter segment corresponds 
to Trinity; the other to Westminster. We'll see why in a mo-
ment. 

The cam acts on the lever (21 ). In turn, the lever 
either pushes the pin barrel to the left, against spring pressure, 
for Westminster, or allows the pin barrel to return to the 
right, for Trinity. In the illustration, the lever is in the Trinity, 
or rest position. Remember that the cam turns gradually, 
step by step. The illustrations show the cam in the middle of 
each position, for clarity. 

Figure 7 shows the lever in the middle of the West
minster phase. The entire lever has pivoted clockwise. As a 
result, the dual chime shutoff plate (26) applies pressure to 
the shift lever assembly (25). The pin barrel (24) is pushed to 
the left, bringing the Westminster pins to bear on the hammers. 

As the cam turns around to the Trinity position, 
the lever goes back as shown in Figure 6, releasing the pressure 
on the shift lever assembly. The pin barrel moves back to the 
right, under spring pressure. Now the Trinity set of pins will 
lift the hammers. 
SINGLE CHIME POSITION 

When the owner moves the dual chime lever in the 
dial to the "1" position, he regains control of chime selection. 
He can change chimes whenever he wishes, but they no longer 
change automatically. Figure 8 shows the Trinity chime select
ed manually. What concerns us here is the means for cancelling 
out the automatic changing of chimes. 

As the dual chime lever is moved up to "1," it pushes 
on the shutoff arm (27). The arrows in Figure 8 show what 
happens. The shutoff arm shifts the dual chime shutoff plate 
(26) upward, against spring pressure. The top end of the shut
off plate is now too high for it to touch the shift lever assem
bly (25). This means that although the dual chime cam keeps 
moving the lever back and forth each 12 hours, the lever can
not have any effect on the pin barrel. Instead, the chime 
selector lever determines which chime is played. It is directly 
connected to the shift lever assembly. 

FIGURE 7. Clock still in dual chime "2" mode, with pin 
barrel switched automatically to the Westminster position. 

FIGURE 8. Single chime selected "1". Trinity chime has 
been selected manually. 
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DIAL PARTS (FIGURE 9) 
Now it is time to explain how the chime selector lever 

is able to change chimes when single chimes "1" have been 
selected, yet unable to do so when dual chimes "2" are auto
matically changing chimes each 12 hours. The two views in 
Figure 9 give the answer. 

The parts shown in the figure are mounted to the 
back of the dial. The chime selector lever (1) and the dual 
chime lever (2). We view them from the back-from a "move
ment's eye view." The purpose of these chime selector parts 
behind the dial is to render the chime selector lever (1) inoper
ative when the clock is on dual chime. In other words, the 
clock does not permit manual selection when on "automatic" 
(dual) . 

Figure 9a shows the single chime position. The dual 
chime lever is "up," for single chime. A spring (28) pivots the 

1 
FIGURE 9a. Chime selector parts, behind the dial, viewed 
from the rear. Single chime selected. 

FIGURE 9 PARTS LIST 

1. Chime selector lever 
2. Dual chime lever 

28. Chime selector spring 

Your AWi 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. 

The illustration below points out the important, 
coded information on the right side of your member
ship card. Always use your A WI membership number 
when corresponding or ordering from AWi. 
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unit counterclockwise, keeping pressure against the chime se
lector lever (1 ). The owner can move the selector from Trinity 
to Westminster at will, with the spring assurring that the selec
tion is maintained. 

Moving to Figure 9b, the ctual chime lever has been 
pushed to the "down" position. It is here that the mechanism 
must cancel out the effect of the chime selector lever (1 ). 
Remember, we don't want the lever to work; the clock is now 
on "automatic" and out of the owner's control. When the dual 
chime lever is push

0

ed down, it moves in a slot to pivot the 
unit clockwise, against spring pressure. The arrow in the figure 
shows that the chime selector lever is no longer held in either 
position. If the automatic selection is Trinity, the lever will not 
stay down if it is pushed. lf the selection is Westminster, 
you cannot push the lever up to stay. 

AMa1CAN WATCHMAlllS 

1985 
W•TCHMAKERS CLOCKMAKERS 

AND ALLIED C:AAFTSMEN 
This is to Certify 

JOBlf A. DOE 
000 SllITH ST. 
MOIBERE, OR 12345 

Membership 
Number 

Certificauon 
Number 

lllSJllUTI 

Type of 
Certification 



Test Quartz Analog 
. Watches Easily 

~ 

yvith the . $39•95 
1 nexpens1ve 

L~~ L~~99oo ~~~n~v!;~ s~~o~~yze~r--,,,,._ __ 
mine whether a quartz analog watch is working! Within seconds 
you can analyze repairs without opening the watch case. 

Simply place the electronic microphone against the watch 
crystal and adjust the volume. Within seconds you can deter
mine whether the problem is electronic or mechanical. A 
"beat" will be heard each time a signal is transmitted by the 
---------::1 watch. If a beat is heard and the hands 

do not move, the fault is mechanical. If no beat 
is heard, and the battery tests out, the fault is electrical. This 
state-of-the-art machine shuts off automatically 30 seconds 
after the last beat. A nine volt battery is included. 

For the most accurate, easy to use tester, the T300 is the 
ideal machine to save you time and money. 
577 Elm Street, Kearny, New Jersey 07032 USA Phone: 
(201)991-5330 (800)LR CLEAN Telex: 5101011886 EllanarKrny 

® 
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Henry B. Fried, CMW, CMG, FAWI, FBHI 

A Pin-Set Watch 

Q I am sending you two photos 
of a pocket watch, its make 
unknown. Could you give me 

any information on its identity? The 
only markings on the watch are the 
numbers 30993 stamped inside the 
cover. Thank you! 

Tony's Master Jewelers 
Lacey, WA 

12 Horological Times/December 1985 

A Your watch is Swiss of the 1870 
period and is called a pin-set 
watch. It is of medium to good 

grade, except for the use of the cylinder 
escapement, considered as a more modest
priced item in that range. The use of 
the cylinder eliminated the need for the 
more expensive, precise pallet and jewels. 

I cannot identify the etch 
mark on the barrel bridge near the 
pendant. I have tried to compare it to 
many other markings without success. 
The markings on the case do not help 
much since they were two unrelated 
manufacturer~. The watch probably has 
but six jewels, that is, if the escape wheel 
bridge is jewels; otherwise, four or less. 
The maker is thus unknown and most 
likely the movement was made in the 
Neuchatel-leLocle area, then the most 
active producer of ebauche movements. 

Q I have a Universal 281 Chrono
graph watch in for repair. Some
one glued the 12 hour register 

crown to the case. The crown, stem, 
and sleeve are missing. I have tried a few 
jobbers locally; one of these tried to 
order it from Switzerland, but with 
no success. 

Can you come up with someone 
or some place that may have what I need 
for this watch? There a.re two stems in 
this watch, one for normal use, winding 
and setting the hands, and the other for 
the 12 hour register at the 12 o'clock 
position. 

Ralph Sendlbeck 
Kenmore, NY 

A Yours is about the fourth re
quest for this calibre informa
tion received in the past six 

weeks. The Universal 281 can be a 
troublesome movement to those un
familiar with it. Otherwise it can give 
long service if handled properly. 

To obtain parts for these, write 
to: Universal S.A., 501 Madison Ave., 
New York, NY 10022. 

Q I need your help with a fme 
Swiss chronometer. l cannot 
disassemble the mainspring bar

rel from the barrel bridge without using 
any excessive force. 

Information: 17 ligne Vacheron 
& Constantin, 27 jewels, serial #387,431, 
pocket watch movement, wolf teeth 
crown and rachet wheels, mainspring 
barrel suspended from the barrel bridge. 

The mainspring barrel arbor is 
squared on both ends, the arbor hub 
has two offset holes in it. 

Can you tell me how to dis
semble the mainspring assembly and the 
size of mainspring one should install? 

(Please turn to page 31) 

Oscar Cox 
Great Falls, MT 



Borel Quartz and 
Japanese Style 
Crown Assortments 

SWISS 
MADE 

No other crown approaches Borel Crowns in quality, 
looks or effectiveness. Borel Crowns are made by the 
top Swiss producer of crowns for new-watch pro
duction. Borel stocks the complete range of sizes, 
styles, tap sizes, post lengths and tube openings. 

Quartz Watch 
Crown Assortment 
28 bottle cabinet contains 50 crowns, 1 each of 
yellow and white of the 25 most popular numbers, 
11 dustproof styles and 14 waterproof styles. In
cludes the new smaller diameters of 2.75, 3.00, 3.25, 
350, 3.75 in taps 10, 11 , and 12. Refills are available. 

Write for Sample 
and Literature or call : 

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

Asst. 750/2 

s49so 

Japanese Style 
Crown Assortment 
Borel replacement crown assortment for Seiko, Pul
sar and Lorus, includes 44 crowns, 1 each yellow 
and white of 22 numbers, most are the waterproof 
type with gasket. Diameters from 3.5 to 6.5mm. 
Some of the numbers in the assortment are: 
35M10N 35M57N 40M24N 45001 N 
35M68N 40M17N 40M32N 45M30M 
Refills available. s49so Asst. 950/2 

Up-to-Date Comprehensive Case Number 
to Crystal Number Reference Guide 
Easy to use gu ide, lists over 12,000 case numbers with correspond ing crystal 
number. Covers the major brands of Seiko, Pulsar, Lorus and Cit izen. Iden
tifying the crystal you need, helps you in t he following ways: 1. Uti liz ing the 
crystals you have in stock. 2. Ordering by proper number. 3. Knowing 
what crystal you have on order, not just case references. 4. Building a 
stock of popular numbers. 5. Having up-to-date information handy. 

Crystal Assortment for 
SEIKO• PULSAR• LORUS 
Includes 70 of the most 
popular crystals. s2so 

SK0-70 
(A $400 value)* 
Includes 30 of the most 
popular crystals. s120 

SK0-30 
(A $163 value)* 
*Value is cost of crystals and book 
if purchased separately. 
If you prefer: the standard type (GS style) cabinet drawer 
with numbered dividers. $10/drawer 

The Borel Crystal 
Reference Guide 
available separately for $9.95. 

To introduce the new Borel Crystal Guide we have 
put together two assortments of SEIKO, PULSAR, 
LORUS crystals. Each assortment comes in a 
handy storage book with 100 pre-numbered pock
ets for the most popular crystals. This allows you 
to add crystals or include crystals you have in 
stock. Assortments include Borel Crystal Guide. 

NATIONAL TOLL-FREE ORDER SERVICE• 1-800/821·5686 
In Missouri 1-800/892-5818 

Borel, 111 o Grand, Kansas City, MO 641 06 .llttrel 
Distribution Centers in KANSAS CITY LOS ANGELES OAKLAND 
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Archie B. Perkins, CMW, FNAWCC 

(All rights reserved by the author) 

Files and Filing·!·" 
PART VI 

SPECIAL FILES 

T here are some special filing jobs that require the use 
of special files. Regular hand type files are not suit
able because of their size and shape. The size and 

shape of the surface needing filing limit the size and shape of 
the file used. 

Some of these special filing jobs are encountered 
by the tool and die makers as well as watchmakers, clock
makers, jewelers, and silversmiths. 

RIFFLER FILES 
Figure 1 shows some of these special files. View A shows a 
special die sinker's regular riffler file. This is a double-ended 
file which is shaped approximately the same at each end 
although some of these files are shaped differently at each 
end. This particular file has an oval shape for filing concaved 
surfaces. This file is one of the more than 60 different styles 
and sizes that are available. In fact, the Grobet File Catalog 
shows 67 different die sinkers regular riffler files. These files 
come in 6 and 7 inch lengths in cuts of #0, #2, #4, and #6. 
There is a wide selection of styles and shapes made in these 
files. The files are numbered to identify them as to their style 
and shape. One set of these files is numbered from 1 to 18. 

Figure 1 
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• DIE SIN K£Rs' FILES 
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Other styles are numbered from 101 to 209 with some num
bers absent. Each style is for a specific filing operation. 

Figure 2 shows a riffler file being used to file a con
caved surface. It would be difficult to reach this particular 
surface with a hand type file due to the fact that there is a 
shoulder at the end of the concaved surface which limits the 
length of stroke of the file. Note the way the riffler file is 
held in the hand. 

Figure 1, View B shows a silversmith's riffler file. 
This file is also double ended. Both ends of this file are knife 
shaped. Other shapes supplied in silversmith's riffler files are: 
curved pointed half-round, curved sharp pointed triangular, 
curved sharp pointed crossing, curved sharp pointed round, 
curved sharp pointed flat, curved blunt ended flat, curved 
sharp pointed square, and curved blunt ended square. These 
files are made in 7 and 8 inch lengths. The cuts are #0, #2, 
and #3. 

View C, Figure 1 shows a special silversmith's riffler 
file. These files are larger than the riffler files shown pre
viously. They are made in 8-inch lengths and #1 cut. One end 
of the file shown in View C has a curved blunt flat shape and 
the other end has a sharp pointed flat shape. Other shapes 

Figure 2 



supplied are: one end curved pointed half-round and the 
other end curved pointed triangular; one end curved pointed 
oval and the other end curved half-round; one end curved 
blunt oval and the other end sharp pointed oval; one end flat 
curved blunt and the other end curved pointed knife; one end 
curved pointed square and the other end curved pointed flat; 
both ends curved sharp pointed oval; both ends curved sharp 
pointed triangular; one end curved sharp pointed half-round 
and the other end curved pointed oval; both ends with pippin 
shape; both ends curved flat with blunt ends; one end flat 
with one edge beveled and the other end flat with both edges 
beveled. 

Figure I, View D shows a die maker's riffler file. 
This file has sharp pointed ends that have an oval shape. 
There are 30 different files in this series. The shapes are: 
oval, half-round, triangular, flat, round, barrette, pippin, 
slitting, square, crossing, knife, etc. In most cases, the ends of 
each file have different shapes. TP.ese files are supplied in a 
7 inch length and cuts #0, #2, and #3. 

View E, Figure 1 shows a bent riffler file with handle. 
This one has a flat shape with sharp point. Other shapes 
supplied in this file are: three square rasp, half-round bastard, 
joint bastard, three square bastard, round rasp, and hand 
bastard. The length of the cutting part of these files is 372 
inches. 

View F, Figure 1 shows a die sinkers file. These 
files are specially made for die work. The length of the cut is 
3-1/2 inches and they are supplied in #0 and #2 cut. The 
shapes are: lozenge, oval, square, round, three square, crochet, 
flat, auriform, half-round, pippin, knife, and warding. 

FILES FOR FILING MACHINES 
Figure 3 shows some other special files. These files are used 
in different makes of filing machines. View A shows a filing 
machine file which is a Type A file and is used in bench 
filing machines. This file has a round shank that is 1/4 inch in 
diameter. The length overall is 3-1/4 inches, and the length of 
cut is 2-1/4 inches. This file is made in two cuts, #00 and #2. 
This file cuts on the downward stroke. The shapes supplied 
in this file are: square, crochet, pippin, oval, half-round, 
knife, lozenge, cant, three-square, equalling, and pillar. 

Another bench filing machine file is shown in View 
B, Figure 3. This file is a Type B machine file which cuts on 
the downward stroke. It will be noted that this machine file 
is more slender than the Type A file. The shank is round and 
measures 1/8 inch diameter. This file is supplied in the same 
shapes as the Type A file. 

View C, Figure 3 shows a Type C machine file. 
This file has a tang similar to the tang of a hand file. In fact, 
this file can also be used by hand. The length of this file is 
7 inches overall and the length of cut is 5 inches. This file cuts 
on the upward stroke. The shapes that this file is supplied in 
are as follows: round, square, pillar, crochet, three square, 
crossing, half-round, knife, pippin, lozenge, and cant. The cuts 
are #00 and #2. 

View D, Figure 3 shows a Type E machine file. This 
is a straight (parallel) file that is used in Oliver, Harvey, 

Technically 

WATCHES 

Cochran-Bly, and Milwaukee filing machines. It cuts on the 
downward stroke. The overall length is 8 inches. The length 
of the cut part is 6 inches. The cuts are #000, #00, and #2. 
This file is supplied in the following shapes: round, square, 
pillar, crochet, three-square, half-round, crossing, oval, knife, 
pippin, equalling, lozenge, and cant. 

View E, Figure 3 shows a Type F machine file. This 
is a parallel shaped file which has its ends formed into a flat 
shape for attaching to the file holders of the filing machine. 
This style of machine file is used for Thiel, Excel, Index, and 
Simplex filing machines. This is a tension type machine file 
which is supplied in the following cross section shapes: flat, 
square, three-square, cant, round, half-round, crossing, knife, 
crochet, pippin, oval, and ratchet. The cuts are #00 (bastard) 
and #2 (smooth). These files are made in 4 inch, 5 inch, 
6 inch, and 8 inch lengths. 

View F, Figure 3 shows a Type X machine file. This 
is a parallel file which has a round shank and cuts on the 
downward stroke. The round shank is 5/16 inch diameter. 
The overall length of the file is 4-3/4 inches and the length 
of the cut is 3-1 /2 inches. This file comes in cuts of #00 
and #2. The cross section shapes are : square, crochet, pippin, 
oval, half-round, round, knife, lozenge, cant, three-square, 
equalling, and pillar. 

Figure3 
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FILING MACHINES 
For doing precision filing, the filing machine is indispensable. 
The filing machine is used by the tool and die maker, but it 
is also useful for the watch and clockmaker. Some examples 
of how the watch and clockmaker can use the filing machine 
are: To file the crossings in a wheel blank; for filing levers and 
springs being made for antique clocks and watches; for filing 
the space and plug when replacing wheel teeth; for making 
regulators, clicks, racks, snails, pallet forks, clock pallets, 
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Figure 4 

balance wheels, detents, bridges, and making hands, as well as 
for making tools needed by the watch and clockmaker. 

Figure 4 shows a filing machine fitted to the bed of 
a toolmaker's lathe. This filing machine was used in the Elgin 
Watch Factory. There is no name on the machine; therefore, 
it was probably made in Elgin's machine shop for their own 
use. A description of this filing machine is as follows. The 
filing machine is mounted onto a special plate that fits on the 
bed of a large lathe. This place can be seen at View A, Figure 

Figure 5 
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Figure 6 

Figure 7 

4. Mounted on the end of this plate is the pulley mount shown 
at View B. The pulley mount has a large brass bearing which 
is used to support the pulley shaft. The pulley shown in View 
C is mounted on one end of the shaft. On the other end of 
the shaft, a drive plate is mounted. This plate is shown in View 
D of Figure 4. The drive plate has a dovetail slot across the 
center of it1l face. An adjustable drive block is fitted to the 
dovetail slot. This block can be set off center to allow for 
different lengths of strokes of the filing machine. Fastened 
to this adjustable block is connecting arm E. The other end of 
this connecting arm is connected to the side of a counter
balanced arm shown at F. The counterbalanced arm is pivoted 
near its center on the end of the filing machine frame. The end 
of the counterbalanced arm is fastened to the slide carrying 
the file. As the pulley of the filing machine is turned, the slide 
carrying the file is caused to move up and down. The two steel 
rods "G" that the file holder is mounted onto move up and 
down in the bearings of the filing machine frame. The table of 
the machine is shown in View H. This table is adjustable up 
and down by turning adjusting screw I. The table will also 
tilt and can be set to any angle up to 10 degrees. The tilting 
of the table is used mostly in die making work. The file goes 
through the hole in the center of the table. The file is shown 
in View J. 

Figure 5 shows a close-up view of the opposite side 
of the Elgin filing machine. View A shows the table, View 
B shows the binding screw which binds the table in the desired 
(Please turn to page 18) 



REPAIRING QUARTZ 
WATCHES 

mOEBIU/ 
Made in Sw llz('rland 

QUARTZ OIL 

QUARTZ 

WATCH 

REPAIR 

lf!ll';.' .. ;'~ An efficient and reliable 

~~:~:~ed ::::-i::afl~~u~:t~r~:~~~ents 
fZ':'_ OL-100M 2ML 

BOOK 

BK-1922G 

~· , $8.50 each 

~~~fiq 
The result of customer-orientated research 
Moebius Quartz Oil is a synthetic lubricant with unsaponifiable 
ether and alcohol groups (Alcyl-Aryl-Oxydibutylenglycois). 
It is especially designed for general application in quartz 
analog watches. 

$22.50 By HENRY B. FRIED 
C.MW. CMC. ,.A.'11.FIHl,F-'Uo_.C C • 

Repairs to quartz watches depend repair of such clocks even simpler. 

Moebius Quartz Oil does not gum up and has excellent com
patibili~y with plastics such as polyacetale (e.g. Deltin), 
polyam1de and0 polycarb,~>nate. The wide range of application 
1s between -36 C to +80 C. 

on correct d iagnosis, then repairs, No book on repa ir of quartz 
adjustments, and replacement of perts watches can possibly cover every 
can be effected, using the proper tools, analog movement or digital module 
materials, and equipment, since new calibres and models appear 

Moebius Quartz Oil shows excellent adherence and used under 
normal conditions the oil does not spreed. Changing humidity 
does not influence the coefficient friction. Moebius Quartz 
Oil is non-toxic and is applied by common oil-pikes. 

A glossary of terms is included so almost daily from a myriad of sources. 
that the reader may refer to these and ; Rather, for the instruction, some 
weigh their importance in their applica- · representative models which best lend 
tion to his repairs and understand themselves to the typical and to 

For calendar and hand-setting mechanisms, the Moebius grease 
8200 and Moeblus MICRO-GUSS 0 ·5 are used. 

terms ordinarily unfamiliar to him general instruction will be used. These 
both in the Instruction in this volume cover the most often occurring repairs, 
or elsewhere. assembly, testing, and repair, pre- Q 

The instruction section will strive cautions to be observed. Shown with · 
to cover these facets of quartz watch these as well iri the general instruction 
servicing. Any watchmaker who has will be the popular available test and • 

quartz watch repair should find the repairs. _..:' ' ,~ ~ • • • .·" 

::·:: ··:. -·; \, DISPLAY DOMES 
successfully acquired the basics of repair devices and methods in surth •. · ~~ 

f: .. <.1 
OR Q . · ~ ! 

Ot: 1 o UAN1'1;y .. ~ \. 
Protect-preserve-display your treas
ured m~mentos. These handsome 
display domes made of crystal clear 
plastic will enhance the value of 
small treasures . I.to",. [i '.'.·1··1it" ·r ... 

$ 0 
s ~ . 2 -. • 

4 5. 0 . !: ;' 10 ~ = 

VALUE ti ; <~s1\i)1 j OV-258 ~ra~~~A\4.00 ea. 
10 MOVTS. ~ ,:. · · . OV-261 Walnut $4.00 ea. 

$;;~95 ~{J 
MAY COMBINE .__. 

PHYSICAL DIMENSIONS: 
2.25" W x 2.25" H x 0.58" D 

DIFFERENT 
ASSORTMENT #55 - TAP 10 and TAP 12 CROWNS $19.00 

Junghans Quartz 
ULTRA-THIN MODEL #738 
AVAILABLE IN THREE SHAFT LENGTHS 
ORDER MODEL #738-16 for dial thicknesses 

up to 1/4-inch. 
ORDER MODEL #738·22 for dial thicknesses 

up to 3/8-inch. 
ORDER MODEL #738-27 for dial thicknesses 

up to 5/8-inch. 

SHAFTS 
For all SEIKO and CITIZEN watches - 40 crowns 

Bot. # Size 
1. 3mm Blue Stone D.P. 
2. 3mm Black Stone D.P. 
3. 3mm Black Stone Rec. 
4. 3mm Oustproof 
5. 3Y. mm Oustproof 

Tap 
12 
12 
12 
12 
12 

Bot. # Size 
6. Seiko 35003NN1 
7. 3Y.mm Oustproof 
8. 4mm Oustproof• 
9. 45001 Seiko* 

10. 50001 Seiko* 

PRICES SUBJECT TO CHANGE 

ORDER BY PHONE: 9-4 C.T. weekdays - Nationwide 800-
621-4767, in Illinois 800-972-3776. BY MAIL: Marshall-Swartchild, 

RSHALL 
P.O. Box 726-H, Chicago, IL 60690. VISA/MASTERCARD charge 
accepted with $15.00 minimum order. 

WARTCHILD 
CHICAGO, IL60647 : 2040 MILWAUKEE AVE.: 312-278-2300 •DALLAS, TX 75201 : 109 N. AKARD: 214-741 -1454 
HOUSTON, TX 77001 : 1212 MAIN ST.: 713-759-9009 •SEATTLE, WA 98101 : 1425 4TH AVE. : 206-682-6158 

Tap 
10 
10 
10 
10 
10 

December 1985/Horological Times 17 



-----------------------------------· TECHNICALLY WATCHES 
(Continued from page 16) 

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

Figure 8 

position, and View C shows the file. 
Figure 6 shows the assortment of files used with the 

machine. This is a Type F file. They are held in the file holder 
of the filing machine by both ends and are tensioned between 
the two holders to give them rigidity to help prevent them 
from breaking when they are used. Each end of the file is held 
in a special chuck that fits into the file holder frame. A set of 
these special chucks is shown in Figure 7. 

Another style of filing machine is shown in Figures 8 
and 9 (two different views of the same machine). This filing 
machine fits on the bed of a watchmakers lathe and is mo
tivated by the lathe headstock. This filing machine can be 
made by the watch and clockmaker. The plans for this filing 
machine can be found in "Practical Benchwork for Horol
ogists" by Louis and Samuel Levin. A description of the 
machine follows. Please refer to both Figures 8 and 9. The 
base "A" of the machine is kept aligned on the bed by two 
pins (not shown) screwed into the bottom of the base. The 
base is held to the bed of the lathe by the use of bolt "B", 
washer "C", and nut "D". The head of the bolt fits into the 
"T" slot of the lathe bed. The table "E" of the machine is 
separated from the base by two 1 /4 inch brass rods "F" 
and two steel rods "G". The b-rass rods are used as spacers 
between the base and the table. The two steel rods are used 
as bearing rods for the bearings on the slide assembly "H" 
to slide on as it is moved up and down. The slide assembly 
is caused to move up and down by an offset screw on the drive 
plate "I" and the connecting lever "J" which connects to the 
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Figure9 

file slide assembly. The drive plate has a shaft extending from 
its back side that fits a #50 wire chuck. When the lathe is 
turned, the offset screw on the drive plate holding one end of 
the connecting lever serves as a cam to motivate the slide 
assembly, moving the file up and down through a hole in the 
file table. The file is held in a block that is fastened to the 
cross bar of the slide assembly. The file is held in the block by 
two screws "K". 

Figure 10 shows this filing machine being used to 
file the crossings of a clock wheel blank. 

Figure 10 



Figure 11 shows a simple filing machine that can be 
made by the watch and clockmaker. The base of this machine 
has a posr that fits into the hole in a solid hand rest. The slide 
of this machine is motivated by a special chuck which fits 
the lathe headstock. The chuck has riveted to its end an off
center drive plate that works in a wide slot in the back of the 
slide of the filing machine. The file is held in the slide by two 
screws. The file goes through a hole in the table. As the lathe 
is turned, the cam action of the drive plate moves the slide 
holding the file up and down. Articles being filed are held on 
top of the table. 

Figure 11 

This concludes the articles on 
"FILES AND FILING ''. 

Wishing CAN make it so at GEM CITY COLLEGE 

(\ I wish I had a good profession! THINK HOROLOGY 
(\ I wish I had a pos ition with a future! THINK HOROLOGY 
ft I wish I had a challenging position! THINK HOROLOGY 
(I I wish I had a position that is in demand! THINK HOROLOGY 

.---- HOROLOGY IS ... - ----. 
Watch Repairing • Clock Restoration 
Jewelry Engraving • Glass Engraving 

Jewelry Diamond Setting • Jewelry Designing 
Jewelry Store Management 

For Complete Oelalls, Call or Write: 

GEM CITY COLLEGE 
700 State 

Quincy, ll 62301 

Ph. 217 ·222-0391 
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SHOPTALK 

B efore we know it, a new year will be upon us but 
our old bench will look just the same unless we see 
the need to make changes. This is probably a good 

time to make our new year's resolutions to include those 
things necessary to update our working conditions. 

December, being the busiest month in the year for 
our trade, may be a difficult time to accomplish this task. 
Maybe we can work on this on New Year's Day. On second 
thought, perhaps a better time would be some evenings be
tween Christmas and New Years. 

It seems so hard to find that extra time. At this point 
we are tempted to just put it off for a while. "A while" 
means next month, next year, or even later! Personally, I 
never have the time, so I catch myself taking the time (or 
should I say "making the time") after business hours and 
generally at the busiest time of the year. 

This extra busy time is when we realize the importance 
and real necessity to improve our working conditions. The 
real need shows up when we cannot find that part we know 
we have in stock. So let's take a good look at our benches 
and working areas and see what we might want to change. 
These changes are not necessary because we are not organized 
now, but because the advent of quartz has changed our needs. 

We can remember the time when our material cabi
nets were all stacked within a close reach to our right or 
left , and this even included our crystal cabinets. We were using 
our American staffs, jewels, mainsprings and Swiss material 
cabinets enough to warrant them being placed in an easily 
accessible position. 

Since we reach for our AWi Battery Number System 
{BNS) chart and fit many batteries each day, it becomes 
important to have these power cells within "sitting" reach. 
I have two 40-drawer plastic storage cabinets, one stacked 
on the other which gives me 80 drawers, placed to the right of 
my bench. (See Figure 1.) Each drawer is numbered with the 
AWi numbers. We have numbered our drawers as shown. The 
checks ( ./) show the ones we have not stocked yet. Of course, 
we need our quartz testing equipment, which includes our 
battery tester (with LOAD testing feature), very close for 
easy use. 
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Until recently, some of this equipment was sitting on 
the back of my bench and the probes could dangle across part 
of my bench and sometimes rake off some small watch parts. 
So I made an extension section and added it to the left side 
of my bench-a few inches lower than the regular bench 
top height. Now I can easily see my testing dials, digits, 
meters, etc. The most important advantage is the fact that the 
probes can be plugged in permanently and moved to the 
center area of my bench when in use. They can be easily 
stored to the left side and without interfering with any other 
repair setup. 

This did necessitate moving my lathe to a new loca
tion a few more inches to the left and at a right angle to my 
bench. The new lower bench height for the lathe proved a 
real advantage. 

I forgot to mention that I also placed my Accutron 
equipmen t to the left of this right angle extension at the 
p roper height for easy use. I realize that many choose to use 
a separate bench just for electronics. I am sure that t11ere 
must be some real justifications foe doing this. If one was 
building a bench just for this purpose, the bench top height 
could be suitable for quartz repairs. Maybe I'll build one just 
for this purpose someday, maybe next year or the year 
after . .. 

In the meantime I feel more comfortable sitting at 
one bench (i.e. - with the extensions) and using many of the 
same tools for everything. Of course we must use non
magnetic screwdrivers and tweezers and a few other special 
tools made just for electronics. 

This article is not to suggest that anyone would want 
a bench exactly like mine , but it is written to stimulate one to 
give a "look see" and then decide. After all it's just about time 
for those new year's resolutions, so how about one for the 
good of your shop! 

NOW, FROM MY SHOP TO YOURS, 
MERRY CHRISTMAS AND A HAPPY NEW YEAR! 

Learn Jewelry, Watch Repair, Gemology 

At Internationally Known Jewelry School 

Located at Paris Junior College 

For More Information Contact: 
Division of Jewelry, Horology, Gemology 
Paris Junior College 
Paris, Texas 75460 
(214) 785 -7661 , Ext. 380 

Equal Opportunity/Equal Access Institution 

Jewelers 
Tools, Supplies 
& Equipment 

14K, 18K, Platinum 
Findings 

Genuine & Synthetic 
Stones 

Precious Metals 

Watch & Clock 
Movements 

~R.efining Services 
Serving the Jewelry Industry 

Since 1923 

WRITE OR CALL: 

&e.rt.,,_..t_l_N_C-. ~, 
Everything A Jeweler Could Want. 

10803 Composite Drive, Dallas, TX 75220 
214/350-4011 or 1-800-527-5057 

5805-A Peachtree Comers E., Norcross, GA 30092 
404/441-0404 or 1-800-423-5738 

1725 Victory Boulevard, Glendale, CA 91201 
818/246-8385 or 1-800-423-2706 

© 1985 Swest, Inc 
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TlllE Pnc~lLc IA111lL 

0 ne subject that has generated more inquiries than any 
other topic is the use of boric acid and alcohol in 
the repair of jewelry. One of the most frequently 

asked questions is: Do you use borax and alcohol or boric 
acid and alcohol? My answer is that I have used both. To 
clarify this I will try and give an explanation about borax 
and boric acid. In all of the articles I have written previously 
I have drawn on my own experience. In order to properly 
explain this I used an encyclopedia to obtain the chemical 
formulas and descriptions of each substance. 

The formula for borax is Na2B407.lO H20. The boric 
acid formula is H3B03. These formulas to me only mean 
that they are not the same total chemical but they both do 
contain boron. Each is a white crystaline substance with the 
boric acid appearing in smaller crystals. Both have fluxing 
properties and when applied to metal with heat they form 
a coating of hard glaze. When heated to the point of solder 
flow the coating remains intact and acts as a flux where the 
solder flows and as a shield against oxidation in the surround
ing area. When first starting to do jewelry repair I purchased 
washing borax at the grocery store and used a borax slate 
as my flux for gold and silver soldering. Later I found that 
manufactured fluxes are far superior; this is what I now use 
entirely. Boric acid can be purchased at any drug store in 
small packages. It is commonly used as an antiseptic, and in 
a weak solution as an eye wash. In doing jewelry crafting and 
repair however, we have another us~ for it. 

N ow we will dispense with technicalities and get down 
to common sense and logic. I have found by experi-

mentation that boric acid will actually dissolve in alcohol, 
while borax will settle to the bottom of the container and has 
to be stirred or agitated before using. Both can be removed 
by boiling them in water or by dipping them in hot pickling 
solution. Either will perform the same function which is to 
protect the piece of jewelry from oxidizing. 

Judging from some of the questions that have been 
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asked it appears that there are some misconceptions as to what 
the borax or boric acid and alcohol will or will not do. What 
it will do is to cover the article of jewelry with a coating that 
shields it from the oxygen in the air or from the torch and 
keeps the surfaces surrounding the solder joint from oxidizing. 
This is simply all it does. Some craftsmen have been led to 
believe (probably through a misunderstanding) that these 
compounds will protect stones from heat. THEY WILL NOT. 

Several years ago a jeweler from a nearby community 
called me and asked if he could come to my shop to experi
ment on a silver ring which contained a black onyx stone; 
he wanted my assistance. Heat needed to be applied on the 
shank near the stone and he thought by using boric acid and 
alcohol he could make the solder joint without removing the 
stone. He had been told that the onyx would be damaged 
beyond repair if heat was applied. The jeweler said that the 
ring was of no value to him and he wanted to experiment with 
it. Heat was applied and the stone shattered. This proved to 
him that these compounds would only protect the finish from 
oxidizing. Although I knew that the stone would shatter 
upon application of heat, this incident gave me the actual 
experience to back up this knowledge. 

U sing boric acid and alcohol is simple and takes very 
little time. Simply put the boric acid in a glass jar and 

cover with alcohol. Put the lid on and shake it or just stir it. If 
it does not all dfasolve add a little more alcohol and it will 
make a clear solution. If the alcohol evaporates and some of 
the boric acid settles to the bottom later, just add more 
alcohol and stir or shake it. Then it is ready to use again. If 
borax and alcohol is used, the borax will settle to the bottom 
of the jar in a short time and must be agitated by stirring or 
shaking before using. 

Applying the solution to the jewelry is done by 
simply dipping the article of jewelry in the solution and 
igniting it by passing it over the flame of the torch or using a 
match or lighter. Lay it on the soldering pad to bum out. This 



will leave a dull white coating all over the piece of jewelry. Do 
not rely on the coating to be the flux; make the solder joint in 
the usual way. 

Articles to be soldered should be pre-cleaned. Dirt 
under the protective coating is probably flammable and will 
burn which can make it more difficult to clean than it is to 
remove and oxidize. The protective coating left by this process 
can be an important tool in saving the time required to remove 
oxides left by heat. It also eliminates having to remove the 
plating to get the oxide removed from items that are gold 
plated, silver plated, or rhodium plated. Many silver and gold 
plated articles have a very thin electroplate and if oxides form 
on them they have to be removed by polishing or by using 
chemicals. Either process will remove some metal, and if the 
plating is thin possibly all of it, leaving only the base metal. 
In the case of rhodium plated articles, they will turn a blue 
color when heated to make a solder joint. The rhodium 
plating must then be polished off to get a good finish. If 
the rhodium is on solid gold, a proper finish can be accom
plished by polishing but rhodium is so hard it is difficult to 
polish. I have asked several craftsmen who rhodium plate if 
the rhodium can be removed by electrolysis (stripping). I 
have always received a negative answer. Thus, if using boric 
acid and alcohol to protect the finish can save much time 
and a nicer finished repair can be obtained, it is well worth 
the extra effort. 

S ince most, if not all, manufactured fluxes contain 
borax, another problem may be encountered. The areas 

surrounding the solder joint may have a glaze from the flux 
after the article cools. This may even occur from the borax or 
borax and alcohol coating. Sometimes this glaze shows up in 
small domes or beads, and if the article is polished without 
removing them, the abrasives in the polish will not remove 
them since the borax glaze is harder than the abrasive. Thus, 
all surrounding surfaces will polish and after cleaning small 
spots may show. These spots are due to metal surrounding 
them being removed during polishing. To eliminate this 
situation before it becomes a problem, remove the glaze before 
polishing by simply boiling in water or pickling solution. I 
always keep a small copper ladle by my jar of pickling solution 
which is used for boiling very small amounts of pickling 
solution over the flame of the torch. By using pickling solution 
most foreign substances are removed, including any oxides 
that may have developed in places not reached by the pro
tective coating. I usually follow this procedure by placing a 
bronze wire bristle brush on the polishing motor and burnish 
the piece while it is still wet. This procedure has prepared the 
piece to be polished with abrasives. 

In applying heat for hard soldering, many problems 
can be eliminated by applying enough heat fast enough to 
bring the metal to the flow temperature before the flux can 
burn off. Prolonged heat on fluxed metal without bringing the 
metal to the flow temperature of the solder can actually burn 
off the flux and the solder will not flow unless more flux is 
added. There are so many factors involved in making repairs 
that there is no given rule on what size torch or what size tip 
to use for any given job. This can only be learned by practice 
and experience. The size of the metal to be soldered is one 
factor. The larger the metal the more heat that is required to 
bring the metal temperature to the flow point of the solder. 
The metal used is another big factor because some metals are 
better conductors of heat than others. Silver is such a good 
conductor of heat that it takes possibly twice as much heat 
to make a ring size joint as it does in other rings of the same 
size. On some heavy silver rings with stones, I usually size 
them without removing the stones by shielding the stones with 

·wet tissue paper. 

O n some jobs enough heat can't be produced with a 
standard jewelers torch with its largest tip. I then use a 

regular welder's oxygen and acetyline torch with the smallest 
tip. This usually gets the job done but care must be used not 
to melt the metal. If the flow temperature of the solder can 
be reached without the heat reaching the stone, the solder 
joint can be made without stone removal. By using wet tissue 
it is easy to tell if the heat is reaching the stone area because 
the tissue will dry on the edges and start to scorch. This is the 
danger sign that tells us to remove the heat, remove the stone, 
and then make the solder joint. The direction from which 
the flame is applied can be a factor also. If it is applied from 
the bottom of the shank it will put a lot of heat on the stone 
area where it is covered by the wet tissue, but if it is applied 
at a right angle the bulk of the heat is directed away from 
the stone area. When attempting to make-- a repair that you 
are not familiar with, it is a good idea to experiment first 
on some kind of practice material such as copper, brass, 
or old jewelry that is considered scrap. If successful, then 
make the repair on the customer's jewelry. 

One point that has not yet been made clear is the 
kind or type of alcohol to use in making up the solution of 
boric acid or borax and alcohol. My experience tells me that 
any alcohol which will burn freely is alright to use for this 
purpose. It can be wood alcohol or denatured grain alcohol. 
Rubbing alcohol seems to be diluted with water to some ex
tent and does not burn as well as 190 proof alcohol. Alcohol 
can be purchased at any drug, paint, or hardware store. Many 
paints use alcohol as a solvent, even spirit duplicator solution 
is alcohol and will burn well. 

A student in a jewelry class listened to the instructor 
explaining the use of boric acid and alcohol. The student heard 
his instructor say pure alcohol, so when he tried to buy pure 
grain alcohol he found it unavailable. He then went to another 
state and found 190 proof grain alcohol in a liquor store. (Of 
course, it was sold for the purpose of mixing drinks.) He paid 
at least five times as much for it as the cost of commercial 
denatured alcohol since much of the cost was tax. The burning 
ability of the pure grain alcohol was excellent but no better 
than the commercial. Earlier I referred to a misconception 
regarding the shielding qualities of boric acid and alcohol. This 
is an example of how these misconceptions can take place, so 
never be afraid to ask questions. Questioning is just another 
way to learn. 

In the next article the topic will be solders, soldering, 
brazing, and welding. 

WATCHMAKERS - JEWELERS - CLOCKMAKERS 

Genuine: Bulova . Longines . Omega · Seiko · Pulsar · Rolex 
WATCH MATERIAL & CRYSTALS 

ALSO CARRYING THE FULL LINE OF: G.S. Crystals 
L&R Cleaning Solutions, Cleaning and Timing Machines, 

VIGOR BEST FIT and HAMMEL RIGLANDER PRODUCTS 

I am small enough to try very hard to please you. 

NEW YORK JEWELERS SUPPLY COMPANY 
Watch Material, Jewelers Supplies & Accessories 

Room 208 (212) BA 7-6677 
87 NASSAU STREET 
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BIRTHSTONES Edgar Cleves, Jr. 

D1EC1EMB1ER 
ZIRCON 

T he two most important ores of zirconium are the 
mineral.s zirco.~ (zirc?nium silic~te) and baddeley~te 
(zirconium oxide). Zircon contains a small quantity 

of iron, and at times small quantities of hafnium, thorium , and 
uranium. Metamict is a type of zircon with low properties 
because the gemstone has undergone a breakdown of the 
crystal structure as the result of radioactivity. 

Zircon is found in Thailand, Vietnam, Laos, Cam
bodia, Burma, Sri Lanka, South America, Africa, and Canada. 
In the United States small crystals of a variety of colors are 
found in Colorado. 

Zircon is sometimes confused with diamond corun
dum, synthetic corundum spine!, synthetic spinel, chryso
beryl, beryl, topaz, tourmaline, peridot quartz garnet, syn
thetic ru.tile doublets and glass. Zircon is a commonly used 
substitute for diamond , because it has high dispersion which 
produces a respectable amount of fire. 

Considering the high quality, the great dispersion 
and the beauty of zircon, it is surprising that they are not 
more popular. Zircon approaches diamond in the degree of 
brilliance and fire, because of its high index of refraction and 
high dispersion . However, upon examination, you will see 
doubling of the back facets which you will never see in 
diamonds. On the Mohs scale of hardness zircon is 6 to 7!h, 
far below that of a diamond. Many zircons, after having been 
worn for a period of time , will show abrasions on the facet 
edges. The chemical composition is Zr Si 04. Zircon is uniaxia1 
positive. 

Zircon crystallizes in the tetragonal system. There are 
three varieties: high, medium , and low property. High prop
erty zircon includes the colorless , blue , and brownish-orange. 
The refractive indices are \}..) = 1.920 - J .931 and C.. = J .967 -
1.993. The birefringence is so strong that it can be seen with 
the naked eye. The specific gravity is 4 .70 (± .03). The frac
ture is conchoidal. The dispersion is high .038. The bire
fringence is up to .059. lt is 71h. on the Mohs scale of hardness. 
Blue zircon displays strong dichroism , while others display 
weak dichroism. Medium property zircon includes dark red 
and brownish-green. The refractive indices are I» = 1.875 
(± .045 and £ = l.915 ( :t .030). The specific gravity is 4.32 
(± .25). The effect of heating will convert it to the high 
property. Stones belonging to this type usually display a 
marked zonal or banded structure. This type is composed 
partly of the crystallized zirconium silicate (high type) and 
partly of the separate oxides (low type). The properties of 
the medium zircon depend on the ratio of the high type to 
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the low type. The low property zircon (metamict) is primarily 
found in Sri Lanka. It shows no trace of crystal form. The 
specific gravity is 4.00 (± .07). The refractive indices are W = 
1.81 O (± .030) and £, = 1.815 (± .030). The birefringence is 
.005. It is softer than other zircons registering only 6 on the 
Mohs' scale of hardness. The low type of zircon is always 
green. 

TREATED 
Many of the zircons have been colored by irradiation over 
geological periods of time. This irradiation in the earth's crust 
was produced at the time of the creation of the planet and 
still remains because of the long decay periods. Zircon, which 
at times can contain more than ten percent thorium and two 
percent uranium, is affected by this irradiation. Zircons _are 
found in brownish-orange, yellow, yellowish-green, browmsh
green, dark red, light red-violet, golden brown, blue, and c~lo:
less. Blue, red, and colorless are extremely rare, and 1t 1s 
assumed that all these colors, used in the jewelry trade today, 
have been treated. Just as natural zircons may change color 
when exposed to bright light for an extended period of time, 
and revert to their original color when confined to total dark
ness, unstable treated stones have been found to react the 
same way. 

In an experiment several years ago, heat-treated 
Indo-Chinese zircons were exposed to beta-ray radiation. All 
the blue and white stones turned reddish-brown, which could 
have been their original color. A brown zircon from Thailand 
was heavily irradiated with radium and turned deep violet, 
but later faded when exposed to daylight. Brown zircon, 
when exposed to 1000° centrigrade for several hours can turn 
blue colorless or some off color. The off color, when exposed 
to 900° centri~rade with an extra amount of air, will convert 
to colorless, yellow, orange, or red. In some cases, this process 
may have to be repeated several times. 

SYNTHETICS 
Several years ago synthetic zircons were manufactued by 
Bell Laboratories. The resulting crystals were well formed 
showing clear prism and pyramidal shapes. The hydrothermal 
method was used. No gemstones were ever available for the 
market. Clarendon Laboratory also produced crystals of 
yellow, pink, and orange-red. None were ever made for the 
jewelry industry. 

IMITATIONS 
A colored foil backing is put behind the stone of poor color. 



It is used in closed mountings where it cannot be seen. Also, 
in some cases, paint or dye has been added to the back facets 
to change or improve the color. 

There are no accurate records as to when and where 
the first zircons were found. Throughout history zircon was 
confused with many other stones. In the Hindu religion, 
the kalpa tree, a symbolical offering to the gods, was de
scribed as a glowing array of precious stones. The entire 
foliage, except for the young leaves, was formed by zircons. 
The Hindus also considered the zircon as the birthstone for 
September. However, at the present time, it is used as the 
birthstone for December. Zircon is also considered as one of 
the gems of summer, as well as one of the stones of Mizpah. 

Zircons in The Smithsonian Institution include from 
Sri Lanka: a 118.1 ct. brown, a 97 .6 ct. yellow-brown, a 
51.3 ct. brown, a 48.2 ct. colorless, a 43.9 ct. pale brown, 
a 23 .9 ct. colorless, and a 23.5 ct. green; from Thailand, 
a 105.9 ct. brown, a 28.l ct. brown, a 10.9 ct. blue; from 
Indochina, a 103.2 ct. blue, a 64.2 ct. brown, a 29.2 ct. blue, 
and 22.4 ct. brown; from Burma, a 75.8 ct. red-brown; and 
from Australia, a 21.1 ct. tan. In the British Museum of 
Natural History is probably the largest collection of zircons of 
all varieties of sizes and colors. This collection was put to
gether by Sir Arthur Church, who devoted many years toward 
this project. 

HINTS TO THE BENCHMAN 
Reaction To: 

Setting Poor 
Polishing Mounting Fair 
Torch Heat Poor 
Boiling Poor 
Steaming Poor 
Ultrasonic Cleaning Fair 
Acids Fair 

Heat can cause color changes and damage to the stone. 

TURQUOISE 
Although there is an abundance of turquoise, most of it is not 
of gem quality. The finest is an intense medium blue, remi
niscent of a clear blue summer sky. The finest blue turquoise 
comes from the famous mines near Nishapur, Iran and is called 
Persian Turquoise. Fine turquoise is not cheap. 

The Egyptians began mining turquoise in the Sinai 
Peninsula about 5300 B.C. during the First Dynasty. Tur
quoise jewelry of that era belonging to Queen Zer has been 
recovered. It consisted of cast gold and carved turquoise. 
Recorded accounts describe how many expeditions, some as 
large as 8,000 men, were sent to work the deposits of tur
quoise. Turquoise is mined in Iran, Egypt, Mexico, Peru, 
Australia, and the United States. 

Turquoise has been well known in Peru for many 
centuries. Gold necklaces mixed with turquoise beads have 
been found in the Lambayeque Valley on the Northern coast 
of Peru. These were made between 1000 and 1450 A.D. 

Mining turquoise in the United States began more 
than 1,000 years ago. Archeological diggings prove conclusive
ly that successions of culture have been mining turquoise 
extensively on Mount Chalchihuitl near Sante Fe, New 
Mexico. In the early 1900s, many old stone hammers, mining 
tools, and pottery utensils were discoverd. In a report by Fran
ciscan Friar Marcos de Niza to his superiors, many passages 
tell of the beauty and quantity of turquoise which he saw 
while visiting Indian villages throughout New Mexico. During 
religious processions and ceremonies, treasured gifts of tur
quoise were always in abundance. Other states where turquoise 
has been found are Texas, Arizona, Colorado, Nevada, Vir
ginia, and California. However, in these states mining is not 

extensive because the turquoise is soft and porous. Most of the 
turquoise mined in the United States contains some of the 
matrix in which turquoise is found. This matrix is a black, 
brown, or yellowish limonite, forming veins in the turquoise. 
Some consider this cobweb effect beautiful. I do not. During 
the past 15 years, large quantities of silver turquoise jewelry 
were sold throughout the United States. I think it was the 
most overpriced and most misrepresented jewelry ever sold. 

The name turquoise was first used in the 13th cen
tury. The name is derived from the French "pierre turquoise," 
meaning stone of Turkey. Although none has ever been 
mined in Turkey,, it was originally sold in all the Turkish 
markets. 

Turquoise is an hydrous copper - aluminum phos
pliate. The chemical composition is Cu Al6 (P04)4 (OH)8 
5H20. The blue color is caused by the idiochromatic copper 
content. Sometimes the alumina is replaced by ferric oxide. 
When free of iron, it is various shades of blue. Iron imparts 
a greenish shade to the color, sometimes so great that a yel
lowish-green or apple green color results. Polished surfaces 
are waxy to vitreous, while fractured surfaces are waxy to dull. 
One the Mohs scale of hardness, turquoise is 5 to 6. As for 
toughness, fine quality turquoise is fair to good, while chalky 
material fractures easily. The refractive indices are 1.61 and 
1.65. Turquoise is biaxial positive. The specific gravity of 
Persian turquoise is 2.75 to 2.85, while other turquoise can 
vary from 2.31 to 2.81. Most turquoise is very porous and 
should be treated with extreme care. Oils, dirt, perfumes, 
an contact with hard surfaces should be avoided. 

In 1609, Anselmus De Boot, the court physician to 
Rudolph II of Germany, believed that the spirit of evil ex
ercise its power on us through turquoise. A French writer 
believed that her turquoises became as pale as death when 
she did not wear them. Emperor Charles V believed that if 
you should fall from a high tower, the turquoise would remain 
unbroken. In 1905, a turquoise pendant rudely fashioned in 
the form of an ibex, was found by a German Orient-Gesell
schaft at Abusir el Meleq. It was from the Old Empire, 3500 
B.C. In the 13th century it was believed that turquoise pro
tected the wearer from falls from buildings, horses, or prec
ipices. The Persians considered turquoise to be one of their 
most treasured possessions. They believed that to escape 
evil and attain good fortune, a person had to see the reflection 
of the new moon either on the face of a friend, on a copy of 
the Koran, or on a turquoise. The Montezuma Indians con
sidered turquoise such a strong part of their religion, that 
possession of the stone by foreigners was met with strong 
disapproval. According to Indian warriors or hunters, if a tur
quoise was affixed to a gun or bow, the shot would go straight 
to the mark. According to the Hindu mystics, one would enjoy 
immeasurable wealth, if you cast your eyes upon a turquoise 
after first looking at the moon on the first day after the new 
moon. In the book of dreams, written in the 8th century, 
anyone dreaming of turquoise will be prosperous. It is one of 
the acrostic stones of dearest. It is also the gemstone of Iran. 

SYNTHETICS 
Synthetic turquoise was first produced by Gilson in 1972. 
There are two types, one with matrix and the other without 
matrix. The specific gravity was 2. 72. The index of refraction 
was 1.604. The medium blue color is called "Cleopatra" and 
the darker blue is called "Farah". Syntho Gem Company 
produces a "simulated turquoise". Adco products has a 
reconstituted turquoise and Turquite Minerals produces 
a Turquite. Gilson comes closer to the natural than any other 
stone, but has a lower iron content. 

TREATED 
Much of the turquoise mined today has very little value 
because of its inferior quality and color. Some pieces have 

(Please turn to page 29) 
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Elizabeth Brehmer 

Trends of Style 
Channel Settings 

F ashions come and go, season to season, year to yea.r. 
New styles and old designs are mixed and matched in 
a constant seasonal rearrangement. This seems to be a 

never-ending process in the fashion industry, both in clothing 
and jewelry. There is always a new piece of fashion jewelry 
to match the latest outfits. Industry magazines have an unend
ing supply of young, fresh designers and ideas. 

In thumbing through all of my past issues of jewelry 
magazines, I've discovered an interesting fact behind new de
signers. The techniques that they use in designing their jewelry 
pieces also run in cycles. Most jewelry techniques are very old 
and traditional, but new designs blend many different styles 
of setting techniques. Channel setting seems to be the hottest 
of the techniques used in the latest styles. This observation is 
based on the fact that channel setting has survived strongly 
through at least four full seasons of fashion, and seems to still 
be going strong. Unlike some of the other techniques of set
ting, channel setting does very well when it comes down to 
being an independent, strong design technique. Designwise, it 
can stand on its own. Channel setting can be done in a way 
that makes the piece look heavy or light and delicate. Channel 
setting covers a full range of styles and is very adaptable. 

Channel setting demands a great deal of patience and 
skill from the setter. This technique does not allow for errors 
in layout or seat cutting. It is a precision setting form. There 
are several variations in channel setting: one is an open-set 
channel set, a suspended channel set, a closed channel set, and 
a flush-bottom channel set. Before discussing any technique, 
allow me to further explain these forms of setting. 

A n open channel setting (Figure 2B) is one in which 
the stone is open on two sides: the table area (top) 

and the pavilion area (bottom). There are usually two bars 
of metal which are parallel to one another. In some styles of 

Figure 1. Closed setting. 
A. 
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jewelry, the bars will be lined up in a series and may hold 
stones on both sides. Good seats and proper tension on the 
stones are what hold the stones in place. In setting stones in 
an open setting, the technique of undercutting is used to cut 
the seats and allow the metal to cover the girdle of the stone 
on each side. 

In undercutting, a seat is cut below the metal's sur
face and the stone is slipped into its seat. The metal remaining 
over the girdle is then burnished down to hold the stone in 
place. Undercutting is done with a 90°L bearing bur. The angle 
of the bur matches the angle of the pavilion and crown facets 
of the stone and allows the stone to seat tightly and fit proper
ly. In an open setting, the stones are tightened in place by 
lightly chasing down the metal as well as burnishing. 

A different variation on the same technique is done 
with the same type of undercutting only now the channel has 
a closed bottom (Figure IA). This style of channel has a 
squared-off, U-shaped bottom which encloses the stones on 
three sides, leaving the top open to the light. The culets of the 
stones touch no metal; they are suspended just above the flat 
base. The inner sides of the U shape are highly polished to re
flect the stones and give a clean look. These stone tables are 
all set level with the top of the channel metal. 

Another variation on setting stones into the U-shaped 
channel (Figure 3C) is to set the stones down into the bottom 
metal of the channel so that only the girdle and crown of the 
stone are visible. The stones are set so that the base of the 
girdle is resting just on top of the metal surface. The channel 
walls on each side of the stone are then burnished or chased 
into the stones to tighten them in place. Unlike the other 
forms of channel setting, this particular channel is relatively 
shallow (about three millimeters in depth). There is just 
enough metal available to tighten the stones in place and to 

Figure 2. Open setting 
B. 



Figure 3. U-shaped setting. 

c. 

dress off the channel top. 

H ere are the step-by-step techniques of the different 
types of channel setting: 
When preparing to set an open channel set piece 

of jewelry, it is very important to first check the dimensions 
and uniformity of the channel. All the edges and surfaces must 
be square and even in thickness, unless the design is intention
ally uneven. Prepolish all inside areas before doing any setting 
work. These areas will be inaccessible later when the stones are 
set, so prepolish every recess. Check the height of both bars 
and make sure that they are equal in height. Take a sharp pair 
of dividers and scribe a line approximately one mm down from 
the top edge on the inside of the channel. Carry the scribe line 
across from one end to the other on both bars. This line will 
represent the spot where all the seats will be cut. It will serve 
as a guide for all the stones and seats. It will also serve as a 
mark where all the stone girdles will lie and will keep all the 
crowns of the stones the same height. Keep in mind that the 
crown height of a stone is the vertical distance between the 
table of the stone and the girdle. 

To choose the proper size stone to fit in a channel, 
it is best to measure the inside distance between the two bars 
with a sharp pair of dividers. It is obvious that a stone the 
same size as the opening will not work; it would fall through 
an open setting. The proper size stone should be approximate
ly two-tenths of a millimeter larger than the opening, so add 
two-tenths to the inner measure, one tenth for each side. If 
you have an opening which measures 2.5 mm, a 2. 7 mm stone 
would be ideal in size. However, if you try to use a stone 
which measures 2.9 in a 2.5 slot there will be too much stone 
under the metal. When chased or burnished in place there will 
be too much stone under the metal surface, and burnishing 
will cause the metal to bump up on the stone and drop down 
on each side of the stone. The surface will appear wavy and 
ripply and will not smooth out to an even edge. An excessive 
amount of stone under the metal will also make the stone 
appear buried in the metal. When the diameter of the stone has 
been determined, choose carefully all the other stones to be 
used in the channel. 

11 
I 

1. Table height should match among the stones. 
2- Girdle thickness should be consistant among all. 
3. The diameter of the stones should be the same. 

WATCH CASE REPAIR - BECKER HECKMAN co_ 
16 East Park Street, Mundelein, IL 60060 

Phone (312) 949-0404 

I -Since 1906, Professionals in Repairing Cases- 11 
•Lugs soldered or replaced . Stainless steel, gold, silver, filled, plated I 

I •Repair gold coin watches. Springs, new bezels, straightening. ii 
! •Pocket watches. Hinges, springs, straightening. Bezels custom- 11 
I made-gold, silver, plated. 11 

•Refitting ladies' old diamond wrist cases with 17 jewel I 
or Quartz movements. 

Figure 4. Chasing a channel. 

@ End of chasing tool 

Metal being compressed; 

Stone tightens in place. 

Before setting any stones in the channel of a ring, 
check the size of the ring. If it needs to be sized, size the ring 
now, NOT after the stones are set. Channels do not tolerate 
a great deal of change of size once the stones are in place. 

The stone girdles can grind together and break the 
stones or stones can loosen and fall out. Usually it's not just 
one stone that falls out, but many. 

T he next step is to choose a bur the same size as the 
diameter of the stone. If one is not available, use a 

;lightly smaller bur. The top of the plate must now be scribed 
for placement of the stones. Measure the length of the channel 
and determine how many stones are to be set in that distance. 
The stones can sit girdle to girdle or be evenly spaced apart. 
With evenly spaced stones the extra area should be distributed 
evenly among the stones. Scribe a center mark where each of 
the stones should be centered. For stones which are to be set 
girdle to girdle, measure the overall length of the channel 
and find the center, for a five-stone channel set the first stone 
will be seated dead center. Using a 90°L bearing bur, tip the 
bur into the channel (Figure 6) and start undercutting the seat 
on the one millimeter scribe line. While undercutting, watch 
the back side of the bur; when it clears the bar bring the back 
side of the bur down and level the bur off. Lean the bur into 
the uncut side and 'cut a notch approximately one half of a 
millimeter deep. When burring always make the initial under
cut on the same side of the channel. 

Set the first stone in place (the center stone). From 
the edge of the girdle of the first stone measure one half of the 
diameter of the stone plus one tenth of a millimeter to keep 
the girdles of the stones from grinding together. The stones 
will appear to touch one another. When burring seats and fit
ting stones in place, always remember to place the same stone 
back in the seat that was originally cut for it. When a mount
ing is made with a curve to the top, make sure to follow the 
contour of the mounting with the tables of the stones. 

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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Seat all the stones in their proper seats. A little bees
wax pushed up from the backside of the channel will hold the 
stones in place. With a small flat chasing tool (Figure 4), chase 
the deepest undercut side of the ring first. The first pass when 
chasing will be light just enough pressure to start to tighten 
the stones in place. Do not try to tighten the stones on the 
first pass. Slowly tighten them so that they can be kept level. 

Another method of holding the stones in place is to 
take a No. 50 graver and slide it down the side of the channel 
just above the girdle of the stone. This will raise a small bur 
of metal which will hold the stone in place long enough for 
it to be properly tightened in place. 

Figure 5. 

The stones are held into the mounting by the outer 
metal being burnished evenly over the outer edge of 
the girdle. The metal must remain smooth and straight 
over the stones. 

The seats should be burred evenly to insure the top of 
the girdle edge of each stone is at the same depth in 
the mounting. 

Why 
Not 
Drop 
Us 
A 
Note? 

EXPRESS YOURSELF! 

What you do like ... 
what you don't like 
about the 
Horological Times. 

J 

AWi/ 
Horological Times 

3700 Harrison Avenue 
Cincinnati, Ohio 45211 

28 Horological Times/December 1985 

Figure 6. Undercutting a channel. 

If any shifting of stones occurs during the tightening 
process, the crooked stone should be straightened at this time. 
To reloosen these stones, use a No. 40-42 flat graver to push 
against the channel metal parallel with the crown angle. When 
the metal has been pushed back enough that the stone is loose 
again, retighten the stone. Equalize the pressure applied to 
the stone so as to keep the stone straight. 

Once the metal is burnished or chased in place, 
check and make sure that the metal is covering the outer 
edge of the stone. Each stone must be covered equally and the 
metal should be smooth and free from any dips or waves. 
Depending upon the style of jewelry, the channel top can be 
finished off in several different ways, either by trimming 
it off flat or by putting on a slight taper outward. (See Figure 
5.) A number 6 cut barrette file is the best type of file to use 
for leveling the metal-it will take small smounts of metal and 
leave a finer finish on the surface. When trimming the tops of 
the channels off flat on the top remember to check that they 
are both evenly cut in height. Tapered channels should have 
the same degree of taper on each side. 

S ome excess metal will collect on the inside of the 
channel just above the stones. To remove the excess, 

take a No. 40 flat graver or a knife edge graver and run it along 
the side of the top of the channel just above the stones. This 
will remove the excess metal, and if the graver is good and 
sharp it will leave a bright finish which just needs to be touched 
with rouge and a soft buff to finish it off. Do not over-polish 
the channel sets. They look their best when the edges are kept 
sharp and clean. Rounded sides make the channel look over
worked. 

By the looks of the latest styles and the consistency 
at which the channel-set style occurs, it seems as though the 
channel-set technique has carved itself a stable and comfort
able place in the hearts of today's jewelry designer and buyers. 
Its bold look and solid construction seem as though they will 
be around for quite awhile-maybe at least until next season! 



BIRTHSTONES 
(Continued from page 25) 

been impregnated with plastics to improve their physical 
quality, while others have been dyed to mask a green or a 
weak blue color. A stone which has been stable for some time 
will usually remain so unless abused by abrasion, heat, oil, or 
dirt. 
IMITATION 
Ivory has been treated with copper sulfate to imitate tur
quoise. The specific gravity is 1.80. White marble, which 
has been dyed blue or coated with blue plastic, has been used 
as a substitute for turquoise. Imitations are also made by 
compressing powdered turquoise with resin. The result has a 
lower index of refraction , a lower specific gravity and is softer. 
Glass will display the typical bubbles. Porcelain will display 
the bubbles as well as a sugary fracture . 
SUBSTITUTES 
Turquoise can be confused with variscite , chrysocolla, plastic, 
glass, dyed blue howlite, synthetic turquoise, and treated 
turquoise . 
HINTS TO THE HENCHMAN 
Reaction To : 

Setting Fair 
Polishing Mounting Fair 
Torch Heat Very Poor 
Boiling Poor 
Steam Cleaning Fair 
Ultrasonic Cleaning Poor 
Acids Very Poor 

Will dissolve in acids - will explode under heat - color may 
fade if not handled carefully. 

Did You 
Know ••• 

... THAT THE TECHNICAL LIBRARY OF THE 
AMERICAN WATCHMAKERS INSTITUTE OFFERS 
MORE THAN 5,000 TECHNICAL BULLETINS! 

THESE IMPORTANT PACKAGES OF INFORMATION 
ARE AVAILABLE FOR THE IMMEDIATE USE OF 
A WI MEMBERS. 

THE TECHNICAL COMMITTEE STANDS READY TO 
ASSIST MEMBERS WITH ANY INDIVIDUAL PROB
LEMS THAT MAY ARISE. 

A MEMBERSHIP IN A WI 
MAKES YOUR BUSINESS BETTER 

EVERYDAY! 

BUTTNER COMPANY ACQUIRES 

TIME WATCH MATERIALS, INC. 

Time Watch Materi
als, Inc. of Albuquer
que, New Mexico has 
been purchased by The 
Buttner Company, Inc. 
of the same city. Karl 
Buttner, president of 
the latter company, 
has been active in AWi 
affairs for the past 14 
years. He is a Certified 
Master Watchmaker and served on the AWi 
Board of Directors for eight years. He also 
held the positions of second vice-president 
and secretary of the association. "We are 
proud to expand our services and supplies to 
fellow watchmakers in the surrounding 
regions," Buttner stated. 

STOCK UP FOR THE 
NEW YEAR .... 

QUARTZ MOVEMENTS 

WATCH MATERIAL 

FINDINGS 

TOOLS 

SUPPLIES 

$15.00 MINIMUM ORDER 

JEWELMONT®~ ~ 
CORPO!WlON • ._I 

(AREA CODE 612) 546-3800 
MINNESOTA WATS 800-742-0508 

NATIONWIDE WATS 800-328-0614 

800 BOONE AVENUE NORTH 
MINNEAPOLIS, MINNESOTA 55427 
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From the Manuscript and Photo Library of Orville R. Hagans, FAWI, CMW, CMC, FBHI, FNAWCC 

THE CONTROL OF FREQUENCY AND TIME 

IN HYDRO-ELECTRIC POWER PLANTS 

(EDITOR'S NOTE: The following information is on a Telechron Type E control 
clock in use more than 40 years ago in the Pacific Southwest. The movement of 
this clock is unusual and well constructed. the heavy movement plates, parts, 
movement mountings, and bezels are gold plated. Mr. Paul M. Zuercher of Denver, 
Colorado made a gift of a Telechron Type E control clock to A WI ELM Trust 
and it is on display in their museum in CTncinnati, Ohio. This clock was formerly 
used in a power house near Heber City, Utah and it served three generators.) 

O ne of the little known features 
of electric service furnished by 
our large public utilities is the 

precise control of frequency. This has 
made possible widespread use of electric 
clocks driven by small synchronous 
motors as a means of obtaining accurate 
and dependable time. 

In the Pacific Southwest the 
Boulder Power Plant was the largest 
single power source, and for this reason 
has unusually fine equipment for the 
control of frequency and time. For the 
purpose of explanation, this equipment 
may be divided into three groups: 

1. Waterwheel governors on the in
dividual generating units. 

2. The frequency controller for the 
plant or system. 

3. The master clock or basic time 
standard. 

The waterwheel governors were 
all furnished by the Woodward Governor 
Company of Rockford, IL and are known 
as "Type 200". The speed measuring 
elements consist of flyballs driven by 
small synchronous motors operating at 
150 volts and nine cycles. The power 
supply for these motors is obtained from 
permanent magnet generators directly 
connected to the main shaft of each of 
the machines being regulated. The 
mechanical devices for the control of 
water flow to each of the water wheels 
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--------- are operated by high pressure oil. These 
are each rated at 200,000 foot pounds, 
can make a full stroke in six seconds, 
and respond to speed changes as indicated 
by their flyball elements. 

Careful tests under various oper
ating conditions showed that each 
governor could maintain instantaneous 
speed values within one-tenth of a cycle 
on a sixty cyle basis from no load to full 
load. However, to produce stability 
between units it was found necessary to 
adjust each governor so that its speed 
would drop slightly with increased load. 
This drop of approximately three percent 
from no load to full load is fine for 
stablility, but is of course objectionable 
from the standpoint of regulation. To 
correct this condition it is necessary to 
introduce the next element, which is 
known as a frequency controller. 

The frequency controller was 
furnished by the Leeds Northrup Com
pany of Philadelphia, PA and is known as 
the Micromax type. It is an electrical 
device containing a frequency sensitive 
budge circuit employing resistance and 
inductance with a galvanometer as the 
detecting element. This is arranged to 
send corrective impulses to the control 
motors on the waterwheel governors 
to correct for speed drift because of their 
drooping speed characteristics with in
creasing load. The device does not 



improve the speed regulation of the 
waterwheel governors, but keeps its ad
justment at the proper point regardless 
of load changes. An important point 
in the adjustment of the controller is 
to be sure that the band width of its 
regulation is slightly greater than that 
of the governor. This avoids conflict 
between the two elements, each of which 
has a job to do, but both of which are 
limited by the characteristics of the main 
generating unit. The governors and con
troller, working together, do a job of 
regulating instantaneous frequency, but 
they do not correct for time lost or 
gained because of sudden load changes. 
This brings in the third element, or 
master clock. 

The master clock was furnished 
by the Telechron Clock Company of 
Ashland, MA, and known as the Warren 

QUESTIONS AND ANSWERS 
(Continued from page 12) 

A The Vacheron Constantin pic
tured in your photo is one of 
the highest grade of watches 

made at that time ( c. 1890). 
To disassemble the barrel unit, 

place the points of a spanner wrench in 
each hole of the barrel arbor and un
screw that part. It will unthread itself 
from the rest of the barrel arbor, releas
ing it from the barrel bridge. (While do
ing this you must secure the other end of 
the arbor so that it doesn't turn and 
resist unscrewing the flange.) 

As for mainsprings, you can ob
tain the gauge of the spring from that 
which is inside the barrel. Replacement 
springs aren't available. However, you can 
remove the endpiece from the old one 
and rivet it to the new spring which is 
available with the width, thickness, and 
length. 

Q I need some information on 
a watch. It has a "compensat
ging curb." It is quite unusual

it is a bimetallic arm that throws_ the reg
ulator pins apart or closer together for 
temperature changes. 

Under the dial is scratched 
"F.H. Fry, 112 Main St., Burlington, NJ." 
It has a dia. cap jewel. Also, there is an 
outside slide on the case which I believe 

type E. It is a precise instrument of the 
free-swinging pendulum variety and is 
fully compensated for temperature varia
tions and other possible errors. It is 
installed in a special room in the power 
house, the floor of which is integral with 
the dam and not subject to vibration 
from plant machinery. The room is kept 
at a constant temperature of 85° F by 
the use of special air conditioning equip
ment. 

The function of this clock is to 
correlate instantaneous and integrated 
time and correct any deviation. This is 
accomplished by a differentially operated 
potentiometer which puts a bias on the 
bridge circuits in the controller and holds 
its adjustment at the desired point. The 
equipment is checked for accuracy three 
times daily by reference to Arlington 
time signals. This is done by an audible 

method which combines the beat note 
from the Arlington radio transmitter, 
with a beat note obtained from a local 
oscillator and synchronous motor driven 
contact. This makes it possible by any 
visual method. 

The equipment is sturdy, re
liable, and operates with a high degree 
of precision. The normal deviation from 
true time seldom exceeds two-tenths of 
one second in a 24-hour period. A graphic 
record of the error, if any, is kept at the 
power plant, and information can be 
furnished as to the deviation at any par
ticular time. This close control of fre
quency and time on systems supplied 
or interconnected with the Boulder 
Power Plant has led to a more general 
use of electric clocks than most people 
realize. 

was to operate a lever to stop the balance 
(probably to set the second hand?). 

The dial has a fancy cross and 
crown stamp1~d on it (on the inside). 
The case has these numbers on it: 3353, 
IIV, 2210. The dial is a beautiful multi
color gold metal. 

Any additional information will 
be greatly appreciated. 

William Dean 
Washington, NJ 

A I have examined the photos 
of your watch. It is Swiss. The 
movement and dial are typical 

of those made in the town of leLocle, 
near the French border. At that time 
(about the 1840s), leLocle was the center 
·of watchmaking. The dial is probably 
gold, yours being engine-turned. Many 
others showed engravings of Swiss moun
tain and lake scenes. These were sold in 
great quantities to Liverpool exporters 
who sold them to the trade in the USA 
and in England, being cheaper than the 
home product. However, the quality of 
your watch is good. The legends on your 
case and dial are unfamiliar to me. They 
do not seem to fit into the Swiss markings 
of karat gold, but may be some local 
stamping. 

Henry B. Fried 
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WATCHES/ INSIDE and OUT! 

WATCH TESTING WITH THE 
CITIZEN MUL TITESTER CMT 3002 

Calvin E. Sustachek 

TCH TESTI 

T his multitester (Figure 1) is a volt
ohmeter specifically designed for test
ing watches and clocks. It uses a 1.5 

volt penlight battery to supply power for re-
sistance testing. It has a D.C. voltage and a D.C. 
amperage scale for measuring voltages and cur
rent of battery-operated watches and clocks. 
It also has an A.C. voltage scale for measure
ment of voltage of electric clocks. The selector 
switch panel and the meter dial are color coded 
to aid in determining the scale to be observed 
for the proper reading. 

The meter has a special adaptor to 
increase the capability of the testing that can 
be performed. This adaptor is designed to ac
commodate a watch cell, a 1.5 volt C or D size 
battery, or a variable powe·r supply (VA-37, 
Figure 2). A D.C. voltage can be extracted from 
the meter to supply external constant or vari
able voltage. The variable power supply uses 
two penlight batteries and has the ability to 
supply variable voltage to three volts. It fits 
into the well of the adaptor where a D size 
battery would go . 

BATTERY TESTING 
The power cell for a watch can be 

tested in two ways with this meter. It can be 
tested in the adaptor or it can be tested direct
ly from the meter. 

1. To test the cell in the adaptor, Fig
ure 3: 
a. Insert it with proper polarity (plus 

down) 
b. Set rotary switch to DC V3 
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c. Set snap switch (white one on 
adaptor) to battery check DC V 

d. Read battery voltage on 0 to 3V 
division (black) on the scale plate 

NOTE: DO NOT insert two batteries in the 
adaptor at one time. INACCURATE READING 
WILL BE INDICATED! 

2. To test directly from the meter, 

Figure 1 

Scale plate----'111 

Pointer 

Figure 4: 
a. Remove the adaptor 
b. Insert the leads in the plus and 

minus terminals and apply to the 
power cell 

c. Select the meter DC voltage range 
suitable to read the output volt
age of the cell 

--~ ---+H1------Zero-position 
adjusting knob 

Indication panel __ __, _ _ 

Measuring terminal 

Battery holder ---ttt- ---Battery spacer 

(for small-size battery) ~:lj~~~;;;~~~~~ 



Figure 2 

VOLTAGE ADJUSTER 

0 
CITfZEN1 VA-37 

Figure 3 

CURRENT CONSUMPTION 
Power for the current consumption test 

must be supplied externally from the watch. 
There should be no cell in the watch. The power 
can be applied using a good watch cell in the 
adaptor, or by use of the variable power supply 
with the voltage set to 1.5 volts. A watch cell 
and the voltage adjuster should not be used at 
the same time. 

See Figure 5. 
1. Set rotary switch to current range 

DC-A (most cases 12 A on the 
green scale). 

2. Set snap switch on the adaptor to 
DC A (green position). 

3. Connect test leads to DC A (green) 
terminals on the adaptor, red to plus, 
black to minus. 

4. Apply red lead to the positive (+) 
and the black to the negative (-) 
terminals of the watch. Observe the 
current consumption on the green 
scale of the meter. Sometimes it is 
necessary to go up to a higher scale 
initially because of current surges. 
Current consumption varies with diff
erent model watches. Older models 
use higher current, newer ones use 
lower. Refer to the service manual 
for correct values. 
When measuring, there can be three 

possible readings of current consumption that 
will tell the condition of the watch. 

1. No reading on the meter (needle 
remains at zero). A in Figure 5. 
a. Leads may not be connected 

properly; recheck 

Figure 4 

c:§ (5 
I "' 

_.l.: 

b. Leads may be broken, check for 
continuity of leads 

c. A screw or screws on the circuit 
board may be loose; check-es
pecially the ground screw 

d. Corrosion between contacts not 
allowing continuity 

e. Circuit board may be bad and 
need replacement 

2. Low steady reading (B in Figure 5) : 
This reading indicates that current 
is flowing into the circu it and the 
quartz crystal is oscillating but the 
current is not flowing through the 
motor coil. 

Figure 5 

WATCH MAKERS 

Now·s the tlrne to consider a career with Honeywell Avionics in Clearwater. Florida. 
Located in the Tampa Bay area on Florida's Gulf Coast, we' re working on next 
generation space and strategic systems such as ·the Space Station. the small ICBM 
and the President's strategic defense initiative. Plus, we've got miles of beaches 
in unspoiled natural settings, a variety of affordable housing styles, professional 
spectator sports, diverse cultural offerings, NO STATE INCOME TAX and an un
beatable quality of life. 
Right now, we're looking for Watch Makers (Mechanical Build Technicians) who 
are graduates of a formal Watch Making or instrument repair program. Primary 
responsibilities include the assembly of state-of-the-art mechanical accelerometers 
and gyroscopes. 
Please send resume and copy of certificate to: Wanda Cox, Employee Relations, 
Dept. HT-12, Honeywell Avionics, 13350 U.S. Highway 19 South, Clearwater, 
Florida 33546. Mail Station 120-1 . An equal opportunity employer, m/f/h/v. 

ALL POSITIONS REQUIRE 
U.S. CITIZENSHIP 

Together, we can find the answers. 

Honeywell 
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a. The stem may be in setting posi
tion and shutting off the current 
flow beyond the circuit board 
(a normal condition on many 
watches). 

b. There may be a loose screw or no 
connection being made between 
the circuit board and the motor 
coil. 

c. There may be an open circuit in 
the motor coil, i.e., the wire 
from the contacts to the coil 
may be broken or the coil itself 
could have a broken wire in it. 

3. A slightly wavering of the needle (C 
in Figure 5) with each pulse from the 
circuit board. This is the correct in
dication of a properly operating cir
cuit board and motor coil. Keep in 
mind that this pulse takes place at 
different intervals depending on the 
design of the watch. A watch with a 
second hand will have a pulse every 
second; watches without can have 
these pulses at 5-, 10-, 12-, 20-, 30-, 
and 60-second intervals. A watch 
with a longer pulse interval will have 
a c•ment reading that goes up to its 
peak and slowly settles back toward 
the lower current value of the circuit 
board. This is due to the damping of 
this meter. 

PULSE TEST 
Pulse testing of a quartz watch is 

done to determine whether there is an output 
from the integrated circuit of the electronic 
assembly. This is measured at the terminals of 
the electronic assembly where the motor coil 
is connected (Figure 6). 

For this test the power cell must be 
installed in the watch and the adaptor removed 
from the meter. 

1. Connect meter leads to positive and 
negative jacks of the meter. 

2. Set rotary switch to 0.3V OC (black 
scale). 

3. Touch meter leads to the terminals 
on the circuit board to which the 
motor coil leads are attached. 

The meter needle will alternately swing 
positive and negative (A in Figure 6) with each 
pulse with a good coil. If no pulsing is indicated 
make sure that all electrical connections are 

·tight before concluding that there is no output. 
On watches that have long intervals between 
pulses, be patient; a pulse in the minus direc
tion could be overlooked because there is little 
room for the meter needle to move in that 
direction. 

On some watches it may be necessary 
to remove a magnetic shield to get to these 
terminals. It may also be necessary to replace 
the screw that holds the magnetic shield to es
tablish a proper electrical connection on the 
circuit board. 
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LOW VOLTAGE RUN (LVR) 
To check a quartz watch at a reduced 

voltage is simply a test to see if the mechanical 
portion of the watch is functioning properly. 
It is similar to winding a mechanical watch only 
a couple of turns and observing the motion of 
the balance wheel. 

The low voltage run is done the same 
as the current consumption check, except the 
voltage is adjusted to lower values to observe 
the operation of the mechanical part of the 
watch; i.e., the train and the calendar mechan
ism. The voltage adjuster VA-37 (Figure 2) 
provides this capability. 

a. Assemble the adaptor and the voltage 
adjuster to the meter. 

b. Turn snap switch on the adaptor to 
"Batt check 0 CV." 

c. Set meter rotary switch to 3 on 0 CV 
scale. 

d. Adjust voltage adjuster knob until 
1.5 volts registers on the meter dial. 

e. Change meter rotary switch to 12 
micro amp current scale. 

f. Change snap switch to 0 C-A. 
g. Insert leads into O.C.A. terminals on 

adaptor. 
h. Attach test leads to watch positive 

and negative terminals (no cell in 
watch) 

i. Reduce the voltage on the voltage 
adjuster until the watch train stops 

j. Switch the rotary switch to 3 OCV 
k. Return snap switch to "Batt check 

OCV" 
I. Record the voltage that is displayed 

on the meter dial. 
Compare this lower voltage value to 

the L.V.R. as specified in the service manual. If 
the recorded value is too high, this is an in
dication of a mechanical restriction in the train 
and steps must be taken to correct it. Low volt
age values 'differ for each watch; so no set low 
voltage can be established for all watches. 

RESISTANCE MEASURING OF COIL 
COIL INSULATION TESTING 

These two tests can be done simultane
ously because the testing is being done on the 
same component. There are three conditions of 
the motor coil that can be determined: 1) good, 
2) open, and 3) grounded. 

When the motor coil can be separated 
from the electronic assembly, the ohmeter can 
be used to measure the resistance of the coil, or 
the resistance to ground. First the ohmeter 
must be adjusted by touching the leads together 
as shown in Figure 7 and adjusting it to zero by 
means of the 0-ohm adjuster. 

The leads are then touched to the 
two leads th.at go into the motor coil (coil 
disconnected from circuit board) and the re
sistance can be measured. If it indicates the 
resistance specified in the service manual, it is 
good. If there is no reading, it is open. 

. To check for a grounded coil, one of 

Figure 6 

Figure 7 

00-adjuster 

the probes must be touched to the metal core 
of the coil or the plate of the watch while the 
other remains on either terminal of the coil. 
If there is an indication of a resistance reading, 
the coil is grounded and must be replaced. 
COIL TESTING-ALTERNATE METHOD 

There is a way to check the coil 
while it is connected to the electronic assembly. 
This is necessary because many coils are perman
ently fastened to the electronic assembly and 
cannot be separated. Set the meter, adaptor, 
and voltage adjuster as shown in Figure 8. 

1. With the leads touched together 
(Figure 8, insert 1), adjust voltage 
knob until the meter needle reaches 
full scale (Point d). This establishes 
a reference and sets up a very low 
voltage. This voltage, when applied to 
the motor coil leads while connected 
to the electronic assembly, is not 
high enough to allow a current flow 
into the integrated circuit It only 
allows current flow through to coil. 

2. Apply the test probes to the motor 
coil leads as shown in Figure 8. 
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will indicate somewhere between• 
points B and C on the meter 
scale. 

b. If coil is open, meter needle will 
remain at Point A. 

3. To test the coil for ground, retain 
one test probe lead on one coil 
terminal and touch the other to the 
coil core or watch plate as shown by 
"Dotted Line" probe in Figure 8. 
a. If coil is not grounded, meter 

needle will remain at Point A. 
b. If coil is grounded, meter needle 

will go to a point between A and 
D, depending on the location of 
the ground. This indicates that 
coil wire is touching the core, is 
grounded and must be replaced. 

CONCLUSION 
The tests described in this procedure per

mit the repairman to utilize a specially designed 
multimeter to test all conditions of a watch 
and determine what action must be taken to 
correct them. 

21 North St. 
Middletown, NY 
10940 

C I mat•rial PROFIT FROM QUARTZ WATCH REPAIR 

F & suppl~ 
comp<:1n~ 

A Division of Crystal Fitters, Inc. 

914-343-4434 

WATCHMAKERS· JEWELERS· CLOCKMAKERS 
Source for all your watch material, watchmaker and jewelry 
tools, crystal refills and crystal fitting our speciality. 

Bestfit -Vi&or P. Mereminsky Hammel, Riglander & Co. 

Full SEIKO Distributor for movement parts, crystals, 
watch bracelets, clasps, sprin1 bars, quartz material. 

GENUINE MATERIAL· Pulsar, Omega, Longines-Wittnauer, 
Bulova, Casio, Timex, etc. CRYSTALS· Genuine, GS, Perfit, 
BB, refills and fittin&. L & R - timers, cleanin& machines, 
solutions. Quartz material & movements, Seitz jewels & 
rejewellin1. 

SEASON'S GREETINGS 

~-. . 
~~ 

FROM YOUR AWi INSTRUCTORS!! Il')~<{ 
~~ 

THE 1986 BENCH COURSE SCHEDULE IS 
BEING PLANNED. FIRM DATES WILL APPEAR 
IN THE JANUARY 1986 ISSUE. 

WARM WISHES FOR THE HOLIDAYS! 

-THE EDITORS 

WITH BOOKS BY LOUIS A. ZANONI 
Welt-known Authority and Teacher of Ouartl Watch Repair 

THE QUARTZ WATCH REPAIR MANUAL 
VOL. 2 

NEW• This fully illustrated book is a compre
hensive text on trouble shooting and repair
ing quartz analog and digital watches , It 
is an extension of "'The D igital Watch Re
pair Manual" (see No. 2 below) . It is written 
especially for the jeweler, watchmaker, 
or entrepreneur who plans to replace bat
teries and service quartz watches . The 
many illustrations make quartz watch repair 
easy, even for those with no background in 
electronics! Price ... $19.95 

Plus $1.50 Shipping 

THE DIGITAL WATCH REPAIR MANUAL 
(A Complete Manual on the Repair 

of LED & LCD Watches!) 
A 76-page, fully illustrated " How to Do" manual 

which covers the most frequently encountered repairs required on 
both the LED and LCD watches. The information is fundamental 
and pertinent to all quartz watches. Price ... $19.95 

Plus$1.50 Shipping 

ZANTECH BOOKS SHOW YOU HOW! 

----------------------PLEASE SEND ME: 
0 # 1: "The Quartz Watch Repair Manual"@ $19.95 plus shipping 

0 # 2: "The Dieital Watch Repair Manual"@ $19.95 plus shipping 

0 BOTH books@ $39.90 plus $3.00 shipping 

U.S. FUNDS ONLY, PLEASE. 
Send Check 

or Money Order to: 
NAME~~~~~~~~~~~- HOROLOGICAL TIMES 

P.O. Box 11011 
Cincinnati, Ohio 45211 
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AWI BRIEFS 

W th the completion of this, the December 1985 
ssue of Horological Times, Mr. Maury Norrell will 

retire as Managing Editor of the magazine. Upon 
reaching the magic age of Social Security, Mr. Norrell has 
decided to return to his former home in Denver, Colorado. 

Mr. Norrell came to Horological Times about five 
years ago after serving in a similar capacity with the Watch 
and Clock Review (formerly AH&!) magazine in Denver, 
Colorado. Prior to tha,t, Maury Norrell enjoyed a long and 
successful career with publications in the (then bustling) 
aero-space industry in California. 

During his tenure with AWi, Maury Norrell has put 
his magic with words to work in the preparation of many A WI 
news releases, brochures, bulletins, · and other published 
matter. We wish Maury and his wife, Gay, a long, happy, 
and healthy retirement! 

The departure of Mr. Norrell has prompted some 
shifting of responsibilities among the current AWi staff. 
Regina Stenger, who has been serving as Art Director, will take 
on the expanded duties of Associate Editor. Miss Stenger's 
additional responsibilities will include the entire production 
phase of the magazine while the editorial content will remain 
under the direction of the current editor, Hal Herman. Mr. 
Herman and Michael Danner will assume the advertising 
responsibilities which were formerly handled by Maury 
Norrell. I am confident that Horological Times will continue 
to maintain its reputation for excellence under this new 
management team. 

AWi MANAGEMENT SEMINAR 
MAKES A SUCCESSFUL DEBUT 
A WI's new two-day "Management Seminar for Jewelers 
and Watchmakers" made its debut in Boston, Massachusetts, 
October 20 and 21. Fred Burckhardt, AWi President, served as 
the instructor. Mr. Burckhardt called upon his more than 40 
years of experience in the jewelry business (20 in manage
ment) as he presented the nine basic topics of the course, 
namely: 

1. Management 6. Advertising-Public Relations-
2. Time Management Image Building 
3. Staff 7. Repair Department 
4. Marketing 8. Store Security 
5. Buying & Selling 9. Legal Responsibilities 

Fred Burckhardt has conducted similar programs for 
local professional groups and colleges in the past. The course 
notebook which is given to each course participant will con
tinue to serve as effective reinforcement for the material 
covered during the seminar. 

36 Horological Times/December 1985 

Milton C. Stevens 

Evaluation sheets completed by the participants 
indicated that this course fills a vital need for many A WI 
members. Each participant gave the course content and 
instruction high marks on their individual evaluation sheets. 
Mr. Burckhardt has designed the course to provide each par
ticipant with a competitive edge as the coupe with the rapidly 
changing management problems faced in our industry today. 

The Management Seminar has been scheduled twice 
for early 1986. It will be held in San Francisco, California, 
February 16 and 17; and in Greensboro, North Carolina, 
April 20 and 21. A brochure giving complete details about 
the seminar is available from AWi Central. 

Individuals and groups who would like to have this 
seminar scheduled in a location near them are encouraged 
to express that interest to AWi Central. We will attempt 
to schedule this refreshingly new seminar for watchmakers 
and jewelers in an area close to you duing 1986. 

ANNUAL MEMBERSHIP RENEWAL 
By the time most Horological Times' readers receive this 
December issue, they will have already received their state· 
ment for annual dues for 1986. The only exception to this 
will be those individuals who are not currently on a first-of
the-year billing basis. As I write this article for the December 
issue, many members have already responded, and we have 
their checks for membership renewal already. 

It's no secret that changes in our industry have 
resulted in diminished membership among most horological 
associations. A WI is no exception. We have trimmed costs 
to meet the challenge of fewer members and are confident 
that we will be able to offer the same valuable information 
and services members have come to expect from the Institute. 

One thing members can do to assist in trimming ex
penses is to pay their annual dues promptly upon receipt of 
their statement. This will eliminate the costs of extra labor and 
postage which results when a member must be billed three 
times before payment is made. We will welcome your coopera
tion in this matter. 

A WI MEETINGS TO BE HELD IN 
FT. WORTH, TEXAS -JUNE 1986 
In keeping with the request of AWi Affiliate Chapter delegates 
to hold the AWi annual meetings at a location other than 
Cincinnati, Ohio at least once every five years, the Board of 
Directors has approved Ft. Worth, Texas as the location for 
the 1986 meetings. The Research & Education Council will 
meet June 23-26; the Affiliate Chapter delegates will meet 
June 27; and the Board of Directors meeting will be held 
June 28 and 29. 



We hope that by announcing the dates and location 
early, members living in and near the area who usually do not 
attend will make plans to do so this year. That was the pur
pose of the delegates when they recommended moving the 
meetings around at least once every five years. The last time 
the meetings were moved they were held in San Francisco, 
California in 1980. 

VIDEOTAPES 
Since my article in the last issue of Horological Times about 
new video cassette programs offered by A WI I have had an 
opportunity to review several others. One very commendable 
effort which I will discuss in detail next month is a cassette 
dealing with the repair of a count-wheel striking clock. The 
two-hour program is done by Wayne Griffith, an AWi Cer
tified Master Clockmaker in Murfreesboro, Tennessee. We have 
learned of other programs, including at least one more from 
Mr. Griffith which we hope to review and eventually make 
available to AWi members during 1986. It seems that suddenly 
video cassettes have emerged as a very viable way of com
municating technical information. More on this next month. 

HA VE A SAFE AND HAPPY HOLIDAY SEASON! 

FORMER BULOVA STUDENT 
WINS DICK LANG AWARD 

UDTI 

T he Dick Lang Award, presented each year 
to the individual who receives the highest 

grade on an AWi Certified Master Watchmaker 
examination, went to Zekiel Mabaso. 

Mr. Mabaso took the examination while 
he was completing his studies at the Joseph 
Bulova School of Watchmaking in Woodside, 
New York. Mabaso is a citizen of South Africa 
and returned to his country after completing 
his training at the Bulova School; he presently 
resides in Soweto, South Africa. 

In addition to receiving a personal plaque 
of recognition, Mabaso's name has been in
scribed on the large Dick Lang Award plaque 
which hangs in the office at AWi Central. 

Ready Now! 

1. BENCH PRACTICES for Watch/Clock· 
i:nakars-Henry B. Fried. Hairspring 
practices, Replacing Regulator Pins, 
Jewelling & Dial Repairs ..... . .. ..• $9.00 

2. CAVALCADE OF TIME-Henry B. 
Friad . . Highlights of the Zale Private 
Collection of Timepieces ..... .... . $10.00 

3. THE BEST OF J.E. COLEMAN -
CLOCKMAKER-Orville R. Hagans. 
An aid to solving everyday problems 
in clock repairing . . . . . . . . . . . • . • $30.00 

4. ESSENCE OF CLOCK REPAIR-Sean 
C. (Pat) Monk. A practicing clockmaker 
reveals repairing secrets. . . . . . . . . . . $ 19.95 

5. QUESTIONS & ANSWERS FOR THE 
CLOCKMAKING PROFESSION-AWi. 
Experts answer everyday questions 
about clockmaking •.. . .. . .. . . .. $14.95 

6. QUESTIONS & ANSWERS FOR THE 
WATCHMAKING PROFESSION
AWi. Helpful information on repairing 
watches. . , .. . . . . . . . . . . . . • . . . . $5.95 

7. REPAIRING QUARTZ WATCHES
Henry B. Fried. Includes a basic 
course in electricity & electronic 
horology . . . . . . . . . . . . . . . . . . . $22.95 

8. STRIKING CLOCKS-Joseph G. Baier. 
A hands-on survey for the clock-
maker . . ........ . ...... . .... $7.95 

9 . THE SHIP'S CHRONOMETER-Marvin E. 
Whitney. A concise treatise on the fascin
ating nautical timepiece ... for the collec
tor as well as the horologist . . • . . $75.00 

WATCH 8r CLOCK INFORMATION, 
PLEASE-W.H. Samalius. The 
writing of Samalius edited by O.R. 
Hagans ..........•..... • ..• $30.00 

THE WATCH ESCAPEMENT-Hanry 
B. Fried. How to analyze, adjust, repair 
the lever and cylinder, and more . . . • . . $8.00 

ORDER YOUR COPIES TODAY! 

~------------------Make check or money order 
payable to AWi PRESS 

U.S. FUNDS DNL V, PLEASE 

AMERICAN WATCHMAKERS 
INSTITUTE 
P.O. Box 11011 

Cincinnati, Ohio 45211 

PLEASE SEND THE FOLLOWING BOOKS: 

Numbers. ____________ _ 

Name _____________ _ 

Address ------------

City--- ---------

State - --- -- Zip Code __ _ 

All Books Shipped Postpaid 

------------------~ 
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Where are the New Members? 

M any Affiliate Chapter reports were given by the dele
gates at the A WI annual meeting this year. Of all the 

issues discussed, none had greater importance to the local or-
ganizations than that of maintaining their memberships. With 
more watchmakers retiring than are taking up the trade, we 
must examine the membership of our local guilds. Then we 
must prepare ourselves for the hard work ahead to increase 
membership, thereby keeping our local organizations function
ing and healthy. 

MEMBERSHIP. Maintaining membership can be ac
complished in two ways. First by bringing in new members 
and second by keeping existing membership. Some of our af
filiate chapters have been successful in this effort, but many 
more have not. In the present and future articles we will dis
cuss such topics as how to attract new members, how to retain 
interest in the organization, and what the growing guilds have 
done right. 

THE SALE. To give us a framework to help under
stand the process of gaining membership, we can draw an an
alogy between a membership drive and that of making. a sale. 
If a salesman wishes to convince a customer to fix his watch 
or buy a new one, the salesman will often proceed through 
part or all of the sequence of a customer's 1) curiosity, 2) in
terest, 3) need, and 4) decision. 

Curiosity is the desire to learn about something. 
Curiosity about a service or product can be created by the 
visibility and image of a store's appearance and advertising, or 
salesman's demeanor and presentation. Interest, the feeling or 
attitudes aroused by someone, can be accomplished by what 
the salesman tells the customer about his service or product. 
Need, the requirement of something wanted or necessary, can 
be ascertained by how the salesman listens to his customer 
and matches what he has to offer with his customer's special 
circumstances. Finally, he must ask the customer for the 
sale, thereby obtaining a decision, the act of making a judge
ment. 

CURIOSITY. If the salesman wishes to make a sale 
he must get the attention of a customer. When attempting t~ 
win new members, we likewise must attract eligible prospec
tive members to our meetings and then sell them on our or
ganization. To create curiosity in our guild, we must have 
visibility and create an image for our organization. We must 
capitalize on people's desire for companionshi:p. In looking 
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for new members, our guilds are in competition with other 
clubs, organizations, and with the recreation time of our 
potential members. Therefore, our publicity committees must 
advertise effectively to gain the attention of eligible craftsmen 
and bring them to our meetings. We can promote our events 
in AWi's Horological Times, distribute flyers through the ma
terial houses, and notify our regular members to bring guests 
to the meetings. If we personally have the time, a very effec
tive way to bring in potential members in our area is through 
direct contact with them, and by supplying them a compli
mentary copy of a recent newsletter or flyer. This should be 
followed up with a note or a phone call and a personal invita
tion. If we have a promotional budget we should consider 
the media. Advertising in television, radio, local newspaper, 
or regional trade magazines may be effective in reaching our 
target audience. If we lack an advertising budget, it would not 
hurt to ask for a public service announcement. 

General curiosity about our organization can be en
hanced by how we present ourselves. We must speak highly of 
our guilds and not get bogged down with petty personality 
conflicts or minor disagreements. We need to operate our 
businesses in an ethical and profitable manner using the pro
fessional education gained in our meetings. The curiosity 
about our business practices can be transferred to curiosity 
about our organization. The access to recruitable members 
can be improved by such methods as developing meetings 
at convenient times and central locations, arranging for meals 
at long meetings, and keeping meeting costs reasonable. 

INTEREST. Once a salesman has his customer's 
attention, he must describe what the product is and what it 
does. Similarly, once we have drawn a prospective member 
into our meeting, we must describe the purpose and goals of 
our organization. Primary responsibility to accomplish this 
falls on the membership committee who must exhibit the 
warmth and interest of the organization. An too often pros
pective members refuse to sign up because they feel unwel
come. Supplying name tags at meetings helps guests; new 
members and others recognize one another. Everyone enter
ing the meeting should be greeted at the door and an intro
duction should be made during the meeting which will serve 
to identify those who are new. After the meeting, a phone 
call to those prospective members who attended confirms our 
interest in their membership. 



The Board of Directors and the Officers have respon
sibility to help maintain interest by reviewing the programs 
scheduled for meetings. Good programs lead to interesting 
meetings. These officers and the Program Committee also have 
the responsibility of running a smooth meeting. Keeping an 
eye on details such as the arrival of the film or slide show, 
the verification that the projector runs properly and the avail
ability of a viewing screen will assure that the presentation 
will not be a major distraction to the theme of the meeting. 
If a speaker is going to be utilized, make sure that he knows 
the topic, time frame, and that he is extended every courtesy. 
For further amplification on running a smooth and success
ful meeting, ask AWi Central for Fred Burckhardt's "Presi
dent's Guide." A well-run meeting with a warm milieu will 
create a good impression on guests and it will be more likely 
that they will become interested in joining your group. 

NEED. If a customer shows interest, the salesman 
must find or clarify the customer's need for the product. 
We must communicate to the prospective members why they 
need us. The many benefits for our members must be enumer
ated. One of the benefits includes meetings sponsored by the 
guilds such as educational bench"courses, discussions in round 
tables, or seminars with featured speakers. Members have 
the opportunity to exercise leadership and volunteer time in 
our organizations. Additionally, our guilds offer fellowship at 
regular meetings as well as the planned social functions. All 
of these can provide a sense of camaraderie. The members of 
your organization may write a newsletter which highlights 
local events, or they could provide a membership certificate 
which could be displayed at each member's place of work. 

Perhaps the prospect is only interested in one or two 
aspects of your organization. You must ascertain what his 
needs are. The best way this can be accomplished is by listen
ing. A sales motivational speaker once said, "You were given 
two ears and one mouth. Use them accordingly." We will 
never find out what the prospect's needs are if we go on end
lessly gabbing about our guild's fine points. After you have 
made the presentation about the purpose and goals of your 
organization, carefully and completely answer the prospect's 
questions about how your guild can fulfill his needs. If his 
questions are answered, any of his reservations about joining 
should be eliminated. 

HAVING 

TECHNICAL 

PROBLEMS? 

AWi HOTLINE 

(513) 661-4636 

DECISION. Finally, the salesman must ask the cus
tomer to buy the product. For most of us, asking the prospect 
to sign up is the hardest part of the sale. Occasionally someone 
will call you and say, "I want ot join. How much do I send 
in?" This is wonderful when it happens, but it will not happen 
often enough to keep your group vital. More often, however, 
your new members will be found by persuading them to join 
at meetings. An active approach will be effective; a passive one 
will not. Many times an interested but shy person attends 
an organization's meeting several times and is not seen again 
because, "No one asked me to join. I decided that they did not 
want me." After letting the prospect know that the organiza
tion needs him and can help him, sign him up. If he balks, ask 
him directly what his reservations are. If you cannot answer 
these objections, call in a longstanding member or officer to 
help you answer his questions. If he understands what your 
organization has to offer him, he will join. 

If you contact prospective members outside the or
ganization, make sure you always have a membership applica
tion with you. The application should summarize the advan
tages and attributes of the organization. Always leave the ap
plication if the person does not sign up on the spot. Call back 
in a day or two to follow up. Remember, every new member 
will strengthen your organization. Do not resist the urge to 
ask people to join today. 

SUMMARY. In answering the question posed by the 
title of this article, eligible craftsmen are in shops and stores all 
about us. In order to bring in new members, all we must do is 
actively campaign for their membership. The future and 
vitality of our organizations depend on the success of our ef 
forts. The Publicity Committee must make our organization 
and our meetings visible. Interest can be created by our pro
gram committee developing dynamic meetings and the officers 
seeing to it that the meetings are well run. The membership 
committee must explain the benefits of the organization to 
guests at meetings and elsewhere finding out what the pros
pective members need with regard to the trade. 

Last, but not least, we all must be ready to ask these 
eligible men and women to join us. If we vigorously pursue · 
this course, we can, in short order, revitalize our ranks and 
look forward to many years of service to our fellow watch
makers, clockmakers, allied craftsmen, and to the community 
at large. 'ULTI3 

IF YOU'RE READING HOROLOGICAL TIMES, 
YOU SHOULD BE USING PM PRODUCTS 

Clock Movements 
U rgos/H erm le/ Jauch 

Quartz Battery Movements 

Complete KWM Line 
l:"l'ery tlii11g 

/11 Time 

Tools & Hardware 
For Precision Industries 

Watch Material 
Of All Types 

Clock Parts Of Every 
Descrip tion 

NEW!!! LOWER PRICES 
ON: *KWM Bushing Tools 

*Hermie Clock Movements 

Call or Write 
For Details 

*Bergeon Equipment 

P. Mereminsky Co. 
P.O. Box 104, Brooklyn, NY 11231 

(718) 875-2505 
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News in the Trade 

Seiko Presents 

Medal of Honor 
Watches 
In a special tribute, Seiko Time 
Corporation presented a custom
designed watch to the 249 living 
Congressional Medal of Honor 
recipients. Seiko vice president 
Don Larsen presented the first 
of the numbered series of time
pieces to Ronald E. Ray, presi
dent of the 1985 Medal of Honor 
Society. The watch will be 
prominently displayed at the 
Medal of Honor Society Museum 
in New York City on the air
craft carrier Intrepid. 

The Seiko presentation was 
made recently in Myrtle Beach, 
South Carolina, on the occasion 
of the 1985 Biannual gathering of 
the Medal of Honor Society 
members. At the presentation, 
Larsen spoke of the bravery of 

the select group of people. "Seiko 
is proud to be able to add to the 
honors you have already received 
and to thank you for your courage 
and self-sacrifice." 

The Seiko Congressional 
Medal of Honor watch is encased 
in a rosewood box bearing the 
Congressional Medal of Honor 
seal and protected by a soft 
cloth pouch. 

Among the distinguished 
guests at the gathering were 
Richard Riley, Governor of South 
Carolina; Erick B. Ficken, Mayor 
of Myrtle Beach; Senator Strom 
Thurmond of South Carolina; 
the Honorable John 0. Marsh, Jr., 
Secretary of the Army; and 
General William Westmoreland. 

Seiko's custom-designed watch presented to the Congressional Medal 
of Honor recipients at the Society's recent biannual gathering. 
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AJDA-JIDA CO-MEETING 
TO BE HELD IN MARCH 
The first co-meeting of the 
American Jewelry Distributors 
Association and the Jewelry In
dustry Distributors Association 
will take place March 18-23, 1986 
at the new Palm Springs Marquis 
Hotel in Palm Spring, CA. 

Both organizations share 
the common market of jewelry 
retailers and have planned their 
programming to discuss shared in
dustry issues and business oppor
tunities. The meeting will include 
a one-day merchandise show for 
suppliers and distributors, a full 
morning seminar on marketing 
distribution services, and other 
sessions on business-related sub
jects. 

Interested jewelry suppliers 
and distributors who are not 
members may apply to either or
ganization for membership. 

ARTHUR WATCH & CLOCK 
EXHIBITION HELD OVER 
IN COLUMBIA, PA 
The exhibition of "Highlights of 
the James Arthur Watch and 
Clock Collection" at the Museum 
of the National Association of 
Watch and Clock Collectors in 
Columbia, Pensylvania, has been 
extendeo through October, 1986. 
Visitors who are interested in 
making furniture should especial
ly be interested in the examples 
of clock cases made by Mr. Ar
thur in the first decade of this 
century to house clock move
ments that he had obtained. In 
some instances, Mr. Arthur also 
made the metal or wooden move
ment that he cased. James Arthur 
was one of America's earliest 
collectors. 

The Museum is open year
round Monday through Friday 
from 9 AM to 4 PM, Saturdays 

9 AM to 5 PM_ Admission is 
charged. 

JAGER JOINS CASIO AS 
ANALOG PRODUCT 
MANAGER 
Steven Jager has joined Casio, 
Inc. as Analog Product Manager, 
Timepiece Division_ Mr. Jager re
ports to Casio Vice President, 
Gary A. Smith. 

Before joining Casio, Mr. 
Jager formerly held positions of 
Product Manager, Pulsar Time 
and Assistant Merchandising Man
ager, Seiko Time Corporation. 
Both firms are divisions of Hattori 
Corporation of America. 

Steven Jager 
Analog Product Manager/Casio 

PULSAR NAMES AWARD 
WINNERS OF NATIONWIDE 
"LEAPSECOND"CONTEST 
Pulsar Time recently announced 
the ten prize-winning responses to 
its nationwide "Leap Second" 
contest held earlier this summer 
to commemorate the solar phe
nomenon of the 61-second 'min
ute that occurred on Sunday, 
June 30th, at exactly 7:59 PM, 
EDT. 



Arthur J. Cohen (left), president of Pulsar Time, presents a Pulsar 
watch to George M. Hallinan of West Paterson, NJ, first prize winner in 
Pulsar's" Leap Second" contest. 

Grand prize winner was 
George Hallinan of West Paterson, 
NJ. June Bruno, of New Orleans, 
and Starr Shelly, of River Ridge, 
LA, were selected as the second 
and third prize winners. Each of 
the prize winners will receive a 
fashionably-styled Pulsar quartz 
wristwatch. There were seven 
runner-up prize winners. 

In the contest, Pulsar asked 
the public to respond to the ques
tion, "What would you do if you 
had a spare second?" 0 n June 
30 we had a spare second due to 
the slowing down of the earth's 
rotation, and scientists determined 
a correction of this solar phenom
enon be made at this time. They 
have been regulating this spare 
second episode every year since 
J972, except for the leap years of 
1980 and 1984. 

All responses to the ques
tion had to be answered in 50 
words or less. In his winning en-

try, Mr. Hallinan wrote: "Most 
people would laugh at the value 
of one second. Not me. If I could 
I wou Id give a spare second to 
some G.I. or policeman to use in 
dodging a bullet. 0 r maybe a 
fireman, escaping a falling beam." 

Ms. Bruno's second prize
winning entry had a lighter touch: 
"I would set my alarm clock back 
one second so I wouldn't sleep 
through it and I could wake up 
savoring the fact that I finally 
got something for nothing ... 
a gift money can't buy, nobody 
can steal ... and I don't even 
have to share because everybody 
got one." 

The ten prize winners were 
selected from several hundred 
respondents. Replies came from 
more than 30 states. In addition, 
a number of foreign visitors 
while traveling in the United 
States participated in the contest. 

RAY BRUSH JOINS 
LOR US PRODUCTS AS 
MARKETING MANAGER 
Ray Brush has joined Lorus Pro
ducts in the position of Market
ing manager. His appointment was 
announced recently by Howard 
Fisher, general manager of market
ing. In his new position, Brush 
will be responsible for marketing, 
advertising, and promoting the 
company's all-quartz line of 
watches and clocks. 

Brush previously had been 
a marketing manager of D ocutel/ 
Olivetti, Tarrytown, NY. Prior to 
joining Docutel/Olivetti, he was 
an assistant product planner for 
IBM's System Supplies Division. 

Lorus Products is a divi
sion of the Hattori Corporation of 
America, the U.S. subsidiary of 
Hattori Seiko Co., Ltd., Japan. 

Ray Brush 
Marketing Manager/Lorus 

NEW MRS. AM~RICA 
WINS $1000 IN 
HELBROS TIME 
Mrs. America made good time in 
New York City as she received 
a $1000 wardrobe of Helbros 
Worldclass Watches. Mr. Alan 

Turin, president of Helbros, pre
sented the variety of styles to 
pageant winner Donna Russell 
of Mississippi. 

Helbros president Alan Turin pre
sents a $1000 wardrobe of Hel
bros Worldclass watches to the 
new Mrs. America, Donna Russell. 

GIA GEM INSTRUMENTS 
ANNOUNCES NEW 
OUARTERL Y NEWSLETTER 
GIA GEM Instruments Corpora
tion has just introduced a quar
terly newsletter, The Scope. "This 
newsletter is being produced as a 
service to our customers" ac
cording to Dick Agnew, Man
ager of GIA GEM Instruments. 

The Scope will also contain 
articles to help readers improve 
their grading and identification 
skills, develop new instrument 
techniques, and keep abreast of 
recent developments in gemology. 

For additional information 
on this new GIA publication, 
contact GIA GEM Instruments 
Corporation, 2912 Colorado 
Avenue, Santa Monica, California 
90406. Telephone toll-free (800) 
421-8161; in California (213) 
829-5491. Telex: 291651 GEMi 
UR. Cable Address: Gemin Gorp. 

December 1985/Horological Times 41 



New Products and Literature 

NEW VIDEOTAPE 

ILLUSTRATES PROPER 

WATCH REPLACEMENT 

TECHNIQUES 

Sales clerks now can replace 
quartz watch batteries easily and 
quickly without damaging watch
es, thanks to the industry's first 
videotape demonstrating proper 
watch handling and battery re
placement techniques. The 50-
minute tape, "Replacing Quartz 
Watch Batteries," is available 
from Maxell Corporation of 
America, which sponsored the 
tape produced by Zantech, Inc. 

"This new tape will save 
retailers time and money in edu
cating sales personnel on how to 
properly replace quartz watch 
batteries," says Ian Irving, nation
al marketing and sales manager 
for Maxell's Battery Products 
Division. "With a comprehensive 
training program on videotape, a 
store can provide hundreds of 
employees with low-cost pro
fessional instruction." 

"Inexperienced clerks are 
one reason many stores may shy 
away from offering their custom
ers watch replacement services," 
notes Irving. "If the store damag
es a watch when trying to replace 
a battery, customers can easily 
become disgruntled and take their 
business elsewhere," he adds. For 
some, the risk is simply too great. 

Zantech founder and presi
dent Louis A. Zanoni, who co
wrote ana airected the videotape 
with his son, Gregory, narrates. 

Louis Zanoni, a veteran watch 
industry consultant and lecturer, 
is author of "The Quartz Watch 
Repair Manual" and "The Digital 
Watch Repair Manual." He was 
also instrumental in the early 
development of the LCD digital 
watch. 

During the instructional 
videotape, Zanoni identifies all 
major watch case types, demon
strates correct opening and clos
ing techniques, and illustrates the 
proper handling procedures of 
case back knives and tools. Zan
oni also enumerates common 
mistakes made by sales clerks 
when replacing watch batteries 
and shows how to avoid them. 

The "Replacing Quartz 
Watch Batteries" videotape is 
available to jewelry outlets, chain 
stores, department stores, and 
catalogue showrooms in Beta and 
VHS formats. Individual tapes 
are priced at $95; quantity dis
counts are available. Quantity 
users also qualify for abridged 
samples of the tape. The tape can 
be ordered directly from Maxell 
Corporation of America by con
tacting their Battery Products 
Division, 60 Oxford Drive, Moon
achie, NJ 07074, phone (201) 
440-8020; or Zantech, Inc., 
77 Shady Lane, Trenton, NJ 
08619; (800) 441-7569. 
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HEUER'S NEW 
AIRLINE WATCH 
The new Heuer airline watch has 
the right time at each stopover 
anywhere in the world. It is a 
sports version of the Heuer world 
time watch and is designed for 
active people whose travels take 
them across continents and 
through time zones. This new 
timepiece is water resistant to 
100 meters, and enables the wear
er to see simultaneously the time 
locally in all the 24 time zones 
of the world. There are two 
choices of dial: dark grey and 
brushed champagne. 

An extra 24-hour hand on 
the 24-Hour GMT model is ac
tivated by the pushbutton, and 
can be programmed to local time 
or a third time zone. On the 
Airline 12-Hour model, the extra 
hand takes one turn each 12 
hours. There is a reflection-free, 
scratch-resistant sapphire glass, bi
directional turning bezel, quartz 
operation and date. The 24 cities 
on the band are all coded for sim
ple operation in finding the time 
in other parts of the world. 

The 24-Hour GMT model 
retails for $790. Reference num
ber for the dark grey dial is 

CLASSIC CHARM 
This classic and well-appointed Carriage Clock, introduced by 

Bulova for 1986, is certain to charm any room for years to come. The 
golden glow of its brass-finished case with lantern handle and felt
tipped feet is picked up in its brushed goldtone dial with spun chapter 
ring. Black Arabic numerals, minute track, hands and sweep second 
are strong contrast to the gold. Its scratch-resistant crystal protects 
it from dust. The model pictured is 82614 ("Dorset"), and retails at 
$49.95. Dimensions: 4%"H x 3%"W x 2%"0. Contact: Clock Division, 
Bulova Watch Company, Inc., Bulova Park, Flushing, NV 11370. 
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Airline Watch from Heuer 

895.313; the brushed champagne 
is number 895.313. 

Contact: Heuer Time & 
Electronics Corporation, 420 
S. Springfield Ave., Springfield, 
NJ 07081. 

NEW LASSALE MOON 
PHASE WATCH 
Lassale's new moon phase watch 
is an elegant symbol of beauty. 
Designed in a smartly-styled, 
two-tone case and bracelet, this 
water-resistant quartz watch of
fers gilt hands and markers set 
against a midnight blue dial with 
a date display at 6 o'clock. 

The Lassale collection is 
available at authorized Lassale 
dealers nationally. For further 
information, contact Jean Lassale, 
Inc., 640 5th Ave., New York, 
NY 10019. 

Lassale's Moon Phase Watch 

WESLEY ADDS COUNTRY 
CLASSIC CLOCKS 
Wesley and Company, a national 
distributor of batteries and film 
to the country's largest retailers, 
has expanded their line to include 
the production and distribution 
of Country Classic Clocks. These 
clocks are an outstanding exam
ple of craftsmanship. Housed in a 
warm wood frame, they bring 
charm to any room in any home. 
Wesley offers a variety of styles 
to choose from, each one with de
tailed artwork: natural scenery, 
wildlife, or authentic Norman 
Rockwell reproductions. All 
Country Classic Clocks feature 
the accuracy and dependability of 
fine quartz timing. 

Based in Canton, Illinois, 
Wesley sel Is batteries for watches, 
calculators, and cameras, and have 
recently become a distributor for 
Konica film. The Country Classis 
Clock rounds out the Wesley line. 

For more information on 
Country Classic clocks, contact 
Wesley & Company, P.O. Box 370, 
Canton, IL 61520. Call toll-
free 1 (800) 447-6438; in Illinois 
1(800) 322-2649. 

One of Wesley 
and Company's 

Country Classic Clocks. 

KASSOY INTRODUCES 
OHAUS PORTABLE 
CARAT SCALE 
A portable 50 ct. scale, featuring 

Rey Manual Therminder from 
Swest, Inc. 

solid state electronics, is now 
available from Kassoy. Rock 
steady, this unit brings "high 
price stability" into the moderate 
price range. There is no digital 
flutter and leveling is not nec
essary. Removable weighing plat
form virtually eliminates travel 
damage. Other features include 
self-calibration, single button 
mode changing, ability for com
puter interfacing, and AC/battery 
operation. There are three weigh
ing modes: Carats 50 x 0.01; 
Dwt 6.5 x 0.002; Grams 10 x 
0.002. The scale has a one-year 
warranty, and its introductory 
price is $495. 

For more information 
contact: KASSOY, 32 W. 47th 
St., New York, NY 10036; 
or call toll free 1(800)1-KASSOY. 

0 

Portable Carat Scale from Kassoy 

NEW REY MANUAL 
THERMINDER OFFERED 
BY SWEST, INC. 
A new manual temperature con
troller for burnout furnaces is 
now available from Swest, Inc. 
The Rey Manual Therminder 
features solid-state circuitry and 
provides positive control of manu
al furnace programming. What 
makes the therminder unique is 
its size and price. The Rey Manual 
Therminder comes in a very com
pact size, measuring 6-7 /8"W x 
5%"0 x 3Y2''H. Available in 120V 
AC or 240V AC, it will sell for 
under $200. 

This product is one of over 
100 new products featured in 
Swest's just-published 200-page 
CATALOG 186: Tools, Supplies 
and Equipment. A $7.50 value, 
CATALOG 186 is available at no 
charge. To receive a copy, con
tact: Swest, Inc., Advertising 
Department, P.O. Box 20938, 
Dallas, TX 75220; (214) 350-
4011. 

FREE REFERENCE GUIDE 
OFFERED BY OCEANSIDE 
Oceanside Time is offering a 
free reference guide to HT read
ers. The 37-page booklet is en
titled "Quartz Watch Movement 
Reference and Cross Reference 
Guide." According to company 
officials, the booklet lists hun
dreds of movements and prices. 
Available free of charge from 
Oceanside Time, 2790 Harbor 
Blvd., Suite 203, Costa Mesa, 
CA 92627. Toll free number is 
1(800) 292-5522 (in California 
1(800) 331-5522). 

FREE TOOL CATALOG 
RELEASED BY FALCON 
TOOL COMPANY, INC. 
The Falcon catalog carries over 
30,000 items for mold makers, 
die makers, engravers and die 
sinkers. All are illustrated and 
priced, with industrial discounts 
up to 35%. The catalog has 36 
full pages of Swiss precision and 
American pattern files, 15 pages 
of polishing stones, as well as 
sections on carbide and hss burs 
and tools; carbide, cobalt, hss cut
ter and engraving blanks; mount
ed points and grinding wheels, 
diamond wheels and abrasives, 
brushes and diamond files. 

Catalogs are available free 
from Falcon Tool Co., Inc., 
4523 Brookpark Rd., Cleveland, 
OH 44134. 
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Classified Ads 

TRADESMEN 

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, 
Atwater , OH 44201. (216) 947-2268. 

Watch wheel cutting, repivoting and staffing. 

WE CAN MAKE ANY PART 
WE CAN RESTORE ANY WATCH 

Free estimates, references on request, 
expedient services are provided . SASE for brochure . 

European WATCH & CASEMAKERS, LTD. 
140 N. 7th Ave ., P.O. Box 1314 

Highland Park , N.J. 08904 
Tel. (201) 937-5611 

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

Trade Watch Repair . 35 years experience. Fast 
service. Modern equipment. Mechanical and 
electronic. Write or call for price list. "BUD'S" 
WATCH REPAIR SERVICE, 3748 N. New 
England Ave., Chicago, IL 60634; (312) 
MU5-9590. 

Wheels, p1mons, barrels or whatever, repaired 
or made new. Repivot arbors. No watch parts. 
Ken Leeseberg, Ken-Way Inc., 19 W. 672 
Army Trail, P.O. Box 219, Addison, Illinois 
60101. 
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countable. The publisher reserves the right to edit all copy. Price lists of 

EXPERT SWISS TRAINED WATCHMAKER. 
35 years of experience in different countries. 
Specializes in very complicated watches, such 
as repeaters, clockwatches, Rolexes, carriage 
clocks, singing birds, and other high grade 
watches. Any broken part can be made by the 
expert. All estimates free of charge. LFR Swiss 
Watchmaker, Louis Rybicki, 674 Floral Dr., 
Solvang, CA 93463. (805) 688-0327. 

Pocket Watch Case Repair. Hunting Case, 
Bezels, Hinges, dents removed, etc. Tick Tock 
Specialties, 308 N. McLeansboro St., Benton, 
IL 62812. (618) 439-6995. 

PAT'S PEARL & BEAD RESTRINGING. 
Reasonable Price. Quality Work. Fast Service. 
Patty McClory, 510 St. James St., Crestline, 
Ohio 44827. Phone (419) 683-1783. 

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 
vacuum. 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 Bake
house, Upper Tysoe, Warwickshire, CV35 OTR, 
England. 

KIRK DIAL OF SEATTLE. FAST SERVICE 
FINEST QUALITY, quantity works welcome'. 
Specialize on changing dial feet positions to 
fit the quartz movement. Send your works to 
KIRK DIAL CO., 4th & Pike Bldg., Suite 
625, Seattle, WA 98101; (206) 623-2452 . 

CLOCKS: gearcutting, retoothing, repivoting, 
rebushing, jeweling. REP AIRING: 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. 

ELECTRONIC EQUIPMENT SERVICE 
WE ARE FACTORY AUTHORIZED SERVICE FOR : 

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

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

JACK PHILLIPS 
ELECTRONIC INSTRUMENT SERVICE 

ii 2 LOWER ALCATRAZ PLACE. MILL VALLEY, CA 94941 
FOR INFORMATION CALL (415) 388-9289 

Pe:u:l and Bead Restringing. All types. Fast 
service. Jean A. Gruenig, 1279 Inglis Ave., 
P.O. Box 12007, Columbus, Ohio 43212. 
Phone: (614) 488-6902. 

CLOCK WHEEL AND PINION CUTTING. 
Fast Service. Write for free brochure and price 
list. Fendleys, 25 35 Himes St., Irving, TX 
75060. 

FOR SALE 

U.S. HEADQUARTERS FOR ALL SCHATZ 
PARTS. PARTS FOR THE NEW 400-DA Y 
ELECTRONICS. ALSO FOR KUNDO ELEC
TRONIC. GREENHILL CLOCK SERVICE, 
P.O. BOX 172, SANTEE, CA 92071. 

MICROFICHE VIEWER 
Hand held - Saves Space 

Allows you to read the technical information 
now available on microfiche right at your 
bench or in your customer's home. Half the 
price of a regular viewer. EASY TO USE: fits 
in your pocket. Hand held, no special lighting 
needed. HIGH QUALITY - PRECISION 
MADE. Coated optics. 

ORDER NOW - $94.95 +sales tax for PA. 
FREE SHIPPING! 

A. Doedyns 
168 Howley Ave., Beaver Falls, PA 15010 

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. 
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postage and handling. Classified Display Ads are $25.00 per column 
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days in advance (e.g. February issue closes for copy on January 1). 

For Sale: Genuine parts for chronograph, 
Valjoux, Breitling, etc. Dial, crystal slide, 
set of 25 00 stems in original kit, cutters any 
size or shape. Favorite lathe brand new, at
tachments at request. Call (718) 729-17 85. 

Bulova ACC Microscope $75; Bulova ACC Me
ter & att., $85; Bulova ACC material $100; 
depthing tool $7 5 (retails over $150); graver 
sharpening tool (chrome) $35; sue crystal 
cabinet.(over 500) $75; micrometers asst $10; 
poising tools w/level $10 & $15; truing calipers 
asst models $10 ea. MAYO'S WATCH REPAIR, 
720 Osborn Avenue, Chesapeake, VA 23325. 

BE ALL THE CLOCKMAKER YOU CAN 
BE WITH CHRONOS, KEYSTONE, AND 
J.M. WILD tools. Wheel cutting engines, pinion 
mills, depthing tools, spring winders, wheel 
blanks, pinion steel, division plates, construc
tion books, lubricants, cutters, lathe attach
ments, etc. Send $3.00 for literature to: Ken 
Law, CMC, CMBHI, Highway Contract 30, 
Box 825, Prescott, AZ 86301. 

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

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

For Sale: (Deceased Watchmaker's) shop 
equipment, excellent condition. $3000 pack
age. 1(317)538-3673. 

CLOCK & WATCH SHOP (Sales & Repairs). 
Central Florida location. Only clock repair shop 
in county of 150,000+. Prime tourist location. 
Good repairs and sales. Shopping center-good 
lease. Reply to Horological Times, Box 
FS10851, 3700 Harrison Ave., Cincinnati, 
OH 45211. 

Horological Times, P.O. Box llOll, Cinti., OH 45211; (513) 661-3838. 

CLOCK TIMER. Regulate your clocks electron
ically with the new C.T.I. Clock Timer. Can be 
used on almost any clock with mechanical 
escapement. 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. 

WANTED TO BIJV 

IMMEDIATE CASH PAID for Gold, Silver, 
Platinum, any form! Jewelry scrap, filings, 
gold filled, sterling! Immediate top dollar 
cash offer return mail! Satisfaction guaranteed. 
Ship insured/registered mail to: American 
Metals Co., 253 King St., Charleston, SC 
29401. (803) 722-2073. 

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, filter 

and buffing waste. 

Please call or write for more information : 

SPECIAL TY METALS REFINING CO. 
10 Bay St., Dept. 107 
Westport, CT 06880 

1(800) 426-2344 
"We will match any offer and still give 
you our quick, dependable service." 

Postage and UPS reimbursed . 

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

OFF CAMPUS COURSES IN WATCH 
REPAIR, ENGRAVING, DIAMOND SETTING 
OR CLOCK REPAIR. Learn a profession 
through innovative, self-paced instruction at 
home. Contact KANSAS CITY SCHOOL OF 
WATCHMAKING, 4524 Main St., Kansas 
City, MO 64111. Phone: (816) 931-5522. 

HELP WANTED 

EXPERIENCED CLOCKMAKER wanted for 
one of Virginia's fastest growing clock shops. 
Excellent opportunity for professional indiv
idual who would like to live in one of the 
South's outstanding growth cities. Salary/com
mission remuneration. Excellent benefits, in
cluding major medical, paid vacations and holi
days. Send resume to: Mark Pellmann, c/o 
The Clock Shop of Richmond, Ltd., 6000 W. 
Broad St., Richmond, VA 23230. 

EXPERT WATCHMAKER produce highest 
quality jeweled, digital, analog repair. Technical 
leader and patient teacher. Benefits. Write 
Peoples Jewelry Co., P.O. Box 97 3, Toledo, OH 
43696. 

BOOKS 
A TIME TO WATCH by Jae Lagoory & Hilda 
Chan. The art, science & history through the 
20th century of a rare collection of limited 
edition and unique WRISTWATCHES. Includes 
glossary and watch companies biog. 200 pages 
illus., 107 color, 54 B&W. $88.00. SCANLON 
HOROLOGICAL BOOKS, P.O. Box 379, 
Modesto, CA 95353. (209) 524-9789. 
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SEND IN THE NEWS ... 

AS FAST AS IT HAPPENS. 

Attention Horologists . .. Did You Know That 

MORE THAN 

20 BUSINESS BUILDING BENEFITS 

Can be YOURS for only $3.33 a MONTH! 
(Payable $40.00 Annually) 

The basic purpose of the American Watchmakers Institute is to encourage 
and assist the horologist to improve his technical skills, his income and 
status. It is our aim to bring to the horologist the most up-to-date informa
tion available on developments in all facets of the industry. At the same 
time, AWi conducts all the public relation functions that are so vital to a 
profession; these involve both the public and governmental sectors . 

The American Watchmakers Institute shows its members new ways to solve 
problems, provides them with individualized technical assistance, and pro
motes their general welfare. 

Sign Up NOW for Numerous Benefits! 

• 24 Hovi Hotl1ne • Vocal•onAI Brochu1es • S1ate and Local Atlil1af1on 

• Technical Sem,nars • Film anCl Slide Service • Aft11ia11on with Schools ol Watctimak1ng 

• Membersli1p Certd•cate • MonTl'11y Magclz1ne • Indus Try Ad'll•Sorv Board 

• Lapel Pon • Library and Museum • Ad'llerl1s1ng Assistance 

• Packard Collec11on • Home S1udy Course clnd more 
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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 8112'' 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 






