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Ladies' Mesh Watch Bands to Fit Seiko, 
Pulsar, Citizen And Many Other Brands I 

LADIES' MESH 
WATCHBANDS 
Now you can offer your customers 
a quality micron plated or stainless 
band at a reasonable price and 
keep the extra profit for yourself! 
Width at case is 9.Bmm, width of 
fork end is Bmm, & width at clasp is 
7mm. 

$8.95 Y $4.95 S/S 

POPULAR 
FOLDOVER 
CLASPS 
Our popular clasps fit Seiko, 
Pulsar and many others. 
Available separately or in 
an assortment! Available 
Sizes: 5, 6, 7, 8, 10,15 & 
16mm. Yellow & White. 

$2.95 each 

Need it tomorrow? Call us today! 

National WATS: 800-328-0205 
In Minnesota: 800-392-0334 

FAX: (612) 452-4298 
Toll-Free FAX: 800-548-9304 

SLIDING CLASPS 
Sliding clasps complete with top 
portions. Fits Lorus, Sharp and 
many others! Available in 6mm 
& 7mm, Yellow & White. 

$3.50 each 

~ CENTER CATCHES 
These handy catches fit many 
brands- and at this low price, 
you'll want to stock up! Available 
Widths: 2, 3, 4, 5 & 6mm. Yellow 
& White. 

$11.95 I dozen 
J 
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Over the past year I've had the privilege of attending several state 
conventions and I've met some awfully nice people. At one of the state 
conventions I met and talked to a young man who had a good degree of 
ambition and boundless energy (a commodity we "older" folks are sadly 
lacking). He impressed me as a real go-getter. 

As I talked to this young man, through his many questions ran 
a thread that soon told me not only what he wanted to do but that he wasn't 
quite sure how to effect the change. Sure enough, he confided in me that 
he currently was repairing one type of timepiece, and what he really 
wanted to do was go into the repair of another type. 

Since nearly all of his questions had been answered many times 
over in the various AWi publications, I asked him ifhe read Horological 
Times. His answer was yes, but I'm sure, like a lot of us, he didn't read the 
articles and notices which held the answers to his questions. 

Thanks to my memory of the various publications and also the 
educational material that AWi has, I hope I helped to give him a sense of 
direction before we said good-bye. 

After this encounter, I began to wonder just how many of us really 
realize the value of the wealth of information that comes to our door every 
month! The attractive magazine, Horological Times, is just the key that 
unlocks the vast storehouse of knowledge that is readily available to us. 
In it, there are many knowledgeable articles, and many notices of where 
to go to get further information. All you have to do is ask. 

Sure, we say we've read the magazine, when really all we read was 
Fred's article and the bench tips. We scan the rest, and put the magazine 
on the shelf to get around to the other articles later. 

That's not all the meat on the bone. Take the time to read all the 
pages from cover to cover. See what's new. See what products and services 
are offered by the advertisers. See what new programs are offered by AWi, 
whether bench courses, video tapes, slide presentations, or whatever. 
Know what is offered and take advantage of all that can be of benefit to you 
as a watch/clock/jewelry repair person. After all, you don't spend your 
mane~ on food and then throw it out without tasting it, do you? (Not with 
the pnces today!) Then why be a paying member of A WI without "tasting" 
all the benefits available to you? 

(Call me, Paul, if I didn't answer all your questions when we 
talked.) 

~.fl~ 
ON THE FRONT: A scene from Arcadia National Park in Bar Harbor, Maine. Sent to 
us by Dale La Due of Rochester, New York. 





Up Front 

PLATINUM: A KEY TO SAFE. CLEAN 
ELECTRICAL POWER? 
By now most of us are familiar with the use of platinum 
to clean the exhaust emissions of today's automobiles. 
Another growing application for platinum is a process 
known as fuel cell technology. 

While electricity provides the basis for clean 
power systems, current generating technologies, whether 
fossil-fueled or nuclear, constitute major environmental 
pollution sources; hence the world needs a clean, effi
cient, and versatile source of electric power. "The fuel 
cell is a prime candidate for the challenge. It is highly 
efficient, virtually pollution-free, runs on a variety of 
fuels, and could resolve the conflict between economic 
growth and a clean and healthy environment," says 
Johnson Matthey in its Annual Review of the platinum 
market, Platinum 1991. 

1990 was a significant year in fuel cell develop
ment, as three companies started commercial produc
tion of fuel cells. By 1995 over 100 units will be installed 
producing power and heat in Europe, Japan, the United 
States, and the Far East. 

CONTROLLED CHEMICAL REACTION 
Fuel cells produce electricity and heat from a controlled 
chemical reaction between hydrogen and oxygen. The 
only bi-products of this reaction are carbon dioxide and 
water, so that the fuel cell avoids environmental issues 
such as the disposal ofradioactive waste products from 
nuclear plants and the production of sulfur and nitro
gen oxides at coal and oil-fired power stations. Sulfur 
and nitrogen oxides are the main constituents of acid 
rain, pollutants which environmentalists believe are 
damaging the lakes and forests of Europe and North 
America. Further, as the fuel cell is a more efficient 
energy producer, it can make a significant contribution 
in reducing carbon dioxide emissions per unit of elec
tricity generated. 

The phosphoric acid fuel cell is the most highly 
developed type now available. It employs a phosphoric-

A CAREER WITH A FUTURE 
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PLACEMENT FINANCIAL 
FOR AID 

GRADUATES 

700 STATE • QUINCY, IL 62301 

217-222-0391 
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acid electrolyte with a platinum catalyst. These cata
lysts could potentially represent a major new demand 
sector for platinum, with consumption growing twenty
fold to 200,000 ounces troy (622,070g) by the year 2000. 
Commercially available phosphoric acid fuel cells use a 
platinum loadingof5gforeach kW of electrical capacity. 

In Japan, which now spends about $27 million 
per year on fuel cell research and development, an 11-
MW phosphoric acid fuel cell demonstration plant, the 
largest built to date, has recently been commissioned at 
a Tokyo electric power company plant. 

MARKETS FOR FUEL CELLS 
Over the past few years fuel cells have rapidly moved 
towards commercialization, a process accelerated by 
recent increases in research and development funding 
and greater marketing effort. 

Fuel cells are available with outputs from 1-5 
kW,rightuptoutilityscalepowerstationsoflOMWand 
above. Utility scale power stations are large power 
plants operated by electrical utilities companies that 
normally supply energy to whole towns. Because fuel 
cells are clean and safe, they can be situated close to the 
demand source, avoiding transmission losses and ena
bling the heat produced in the reaction also to be 
utilized. These benefits give fuel cells substantial ad
vantages over conventional power generation methods, 
particularly for "combined heat and power" (CHP) 
applications. 

Worldwide demand for electricity is forecast to 
grow at 5 to 7 percent per annum over the next two 
decades, calling for new annual generating capacity of 
50,000 to 75,000 MW. This increasing demand provides 
an excellent opportunity for fuel cells in addition to the 
potential provided by the need to replace obsolete capac
ity. 

THE FUTURE 
The market for fuel cells is expected to accelerate 
rapidly during the 1990s; as output rises, the cost of 
production for each cell unit falls. The capital costs of a 
new 400 MW coal-fired utility with flue gas desulphuri
zation and other equipment to minimize undesirable 
emissions is estimated at $1,500 per kW of generating 
capacity; for a smaller plant the capital cost per kW is 
higher. Since very few fuel cells have been made, their 
cost is expensive when compared to other generating 
plants. 11 MW units were first offered for $40 million 
each, or $3,600 per kW--over twice the cost of a conven
tional coal-fired plant. As more fuel cells are produced, 
the capital cost will diminish. 

Fuel cells also hold the promise of clean emis
sion-free automobile engines. If you are interested in 
more details of this promising energy source, write: 
Laura Rzasa, Donley Communications, 445 Park Ave
nue, New York, NY 10022. Ask for a copy of the article 
"Fuel Cell: The Future" which appears in the Platinum 
Report 1991. 



Seiko, Pulsar 8t. Lorus Crown Special 
Purchase 1/4 Doz. of one number Crowns (yellow or white) 

YOUR COST ONLY 
$ 7 .50 per % doz. 

Regular cost is $9.50 per %. dozen 
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5Most 
Popular 
Crowns 

Sold 
Today 

35E09 
35M82 
35M68 
35MPON 
35003 

We have bulk 12MM lizard on calf bands 
(fits ladies Seiko, Pulsar&. Lorus watches) 

Watch Makers Tissue Special 

1000 Sheets Altmont 4 1.4 x 4 1A 
100% Fine Flax- Lint Free 

Order #1 lA 

Special Price $3.95 Box 
Reg. Price $4.95 Box 

Traditional black or hard to find white 
for summer with yellow buckles 

Your Cost Only $ 2.00 ea. 
Reg. Cost $2. 75 ea. 

Swigart's Stock Mech. Pocket Watches 12 & 16s Yellow & 
White; Open Face and Closed 

This Months Special! 
1-12s yellow mech. (UT6498 INCA) 

Closed Case Pocket Watch 
with Fancy Case and Bow 

Your Cost $49. 7 5 ea. 
Quantities limited - order today 

The E. &. J. Swigart Co. 
34 W. 6th St. 

Cincinnati, Ohio 45202 

1-800-543-0309 (in Ohio) 1-800-582-1706 

24 Hour Fax 1-513-731-6066 

We're one of the Oldest Material Houses in the Country, we strive to be the best. 
Remember we off er no minimum Wats order, Fast and Friendly Service. 112 Years Experience. 

New Accounts Always Welcome 

July 1991/Horological Times S 



r>enc.h Tips 

Gremlin Tarnish 
This month's tip is from Jerry 

Fugich of Yelm, Washington. 

~ s you know, many watchmakers rt use or have used ammoniated 
cleaners to clean watch bands and cases 
as they overhaul the mechanical portions 
of a watch. However, the use of this kind 
of cleaner can cause a chemical reaction 
if certain different types of metallic mate
rials are put into that solution at one time. 

A short time ago, I had a rather 
nice appearing ladies' two-tone watch in 
my ammoniated case cleaning solution 
along with another gold-tone watch. I left 
the cases in the solution while I over
hauled the movements and did some other 
work in my shop. When I removed the 
watches from the solution, I thought, "Boy, 
are you in trouble now," because both 
watches had kind of a rose-gold hue. I 
knew I couldn't buff off the rose color, for 
buffing would in all probability remove 
the actual plating under the contaminated 
coloring. I could try and remove the of
fending color with a rouge cloth, but I 
wasn't too sure how successful that would 

be. Then I thought that this rose color 
could be considered some type of tarnish. 
If it were a tarnish, I might have a way of 
removing it, as I had a solution called 
"One Dip" which removed tarnish from 
silver. 

Well, to make a long story short, 
I followed the instructions on the bottle 
by dipping the cases into the "One Dip" 
solution and then rinsing them under hot 
water. The tarnish on both watches was 
easily and successfully removed, and as 
an added benefit, the finishes on both 
cases were almost like new. 

Jerry, years ago (about 1945) 
brass was more precious than silver, and 
during the last part of WWII most of the 
yellow gold-filled jewelry had a silver 
base (watch bands included). 

If you mixed up a strong mixture 
of acetone, oleic acid, and strong (26%) 
ammonia, that darn stuff would actually 
plate the yellow gold-filled silver base 
jewelry, silver. The only way you could 
get it off was to strip it in a plating unit, or 
polish it off with a rouge buff. It's lucky 

Joe Crooks 

then that jewelry and watch bands were 
one-tenth to one-twentieth gold-filled, and 
a little buffing didn't hurt it (much). 

SEND YOUR TIPS TO: 
Joe Crooks 

c/o Horological Time~ 
3700 Harrison Avenue 
Cincinnati, Ohio 45211 

LATHES FOR THE WATCHMAKER 
•JET 
• EMCOMAIER 
•SHERLINE 
• MYFORD 
•SOUTH BEND 
•AMERICAN 

(304) 562-3538 TURNMASTER 
CATALOG $1.00 •ATLAS(ACC.) 

P.O. Box 536-HT • Hurricane WV• 25526 

o 0 o @WGLASS 
CRYSTAL GRINDER 

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 . 
F-BLK-50 assortment - Y. dozen each, 48 fancy shape sizes, (144 
crystals) in labeled boxes. 

FEATURES: 
• Y. HP, 1725 RPM 
• Sponge 
• Water Pan 
• On-Off Switch 
• 4" Grinding Wheel 
• Solid Base 
• Direct Drive 

AVAILABLE THROUGH YOUR WATCH MATERIAL DISTRIBUTOR 

AMERICAN PERFITCRYSTAL CORP 653 Eleventh Ave., New York, N.Y. 10036 
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isa major 
supplier for: 

Armitron· 

Bes!fit® 
CASIO 

PULSAR 

SEIKO 

VIGOR 

The NEW ZA900B 
Updated to Test the Latest 
Quartz Watch Movements! 

•Test coils, circuit boards, 
quartz crystals and much 
more! 

•Determine movement 
cleanliness in seconds! 

•Reduce watch 
returns, 
& Increase 
profits! 

ZA900B ... $995 Financing Available! 

Excellent for 
Quartz Retrofitting! 

Includes Pictorial ID of 
ESA, MIYOTA. PULSAR, & 
PUW -An ideal reference 
for unmarked movements! 

Q-90 ..... $18.95 

The 

Ultimate 
Quartz Watch Analyzer 

• • 

;"· - .. ",~ :: 
.:~· ' * >·~ ' ,)':' 

aC-16 (Hi'oz~ Aefosol)~ .. ;.$9;95 · < ' 
PlastiCLEAN 



Henry B. Fried, CMW, CMC, FAWI, FBHI, * FNAWCC 

Restoring Bell Tone 
in a Hermle Clock Case 

Q I would like some informa
tion on an 8-day bell strike 

clock, mvt. 80, Franz-Hermie. It was 
made in Germany, has 4 jewels, 
unadjusted, #132-071; the name on 
the dial is Emory S. Douglas Co., 
Ltd. The case is heavy brass. 

My problem is that I can't 
get the bell tone after I mount the 
movement in the case. I get a ting 
sound only. If I remove the move
ment and hold it upright on my 
bench I can hear the bell tone. Is 
there anything I can do to improve 
the bell tone in the case? 

Jewel J. Bonat 
Hamilton, KS 

A Once in a while we get re
quests for information on how 

to obtain a better bell tone from their 
repair. 

Spare parts list movement no. 132-071 

8-day shipsbell strike movement 
with escapement; 
Dimension: 0 90 mm 
Plates internal distance: 21.1 mm 

15-79/b 15-12 

H-6 9 · 136 \4 · 1~ 1~11? 

H6 

Since you report that the bell 
is clearly heard when it is out of the 
case but you only hear the "ting" 
when in the case, the problem may be 
in how well you secure the movement 
to the case and the hammer freedom 
while the movement is attached to 
the case. 

When the movement is in the 
case,you should observe the striking 
action to determine whether the bell 
is securely fastened to its mount, 
whether the lip of the bell is inverted 
(that is, the mouth of the bell should 
face outward, not streamlined in
ward). I am enclosing a photocopy of 
this movement with exploded view 
for your observation and guidance. 
Follow the assembly procedures as 
to the correct mounting of the bell • 31 

and placement of the washers. Make 

F·B 15·45 

M-61 13-37 M-87 M·61 A-188 12-2 15-11 E 428 15-109 
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certain that the hammer sort of 
bounces off the bell and that it does 
not come oock so far that it contacts 
the inside of the clock case. 

Bell tones can be enhanced if 
the clock case is mounted on a solid, 
sound-enhancing surface and not a 
cushioned one which would dampen 
any sound from the clock. Again, 
check the correct mounting of the 
ball, its tight security, proper place
ment of its washers, non-interfer
ence from the case insides, and secu
rity and freedom of the hammer, as 
well as its damping spring shown in 
the drawing as M87. 

G-3"29 1547 FS 16-148 G •329 2+39 H6 K74 

132-071 

~ 



.Jlttrel World's Strongest 
SPRING BAR 

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

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

e The spring is heavy duty, exerting far more holding pressure. 1 OO% 

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

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

You'll find a Spring Bar in this assortment for nearly 
every need. Greater quantity is supplied of most 
popular sizes: 5/s", 11/1s", 3/4". 

Spring Bar Asst. 267/40 

New Ultra· Thin Stainless Steel 
,....--------...-....:_____L Q)(C;;(t Pno 1.3 mm 

----r 

1/4 -=::::>;> 

5/16 c::e==>=>o 

3/8 -===->=-' 

7/1 6 ~ 

1/2 - -

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

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

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

MK-800/66 s11.95 

DOUBLE SHOULDER 
1/4 ~ 

5f16 ~ 

318 .. .. 

7116 c1c1i:=~ 
112 .. , ~ 

9/16 ::=: I• 
518 .. .. 

11/16 -· 
,_ 

3/4 

13/ 16 :::::::: 
718 

DOUBLER.ANGE 
518 11*4:e:!!!:SSIP 

1111 6 .e!!!!!!!l=9• 

~ 

3/4 c:e::!l=:8* 

13/16 -==-==-=-
718 -e==:=1:::s111 

THIN1.5mm 
112 -e~a:so 

9/16 .... =e!!~S:*'*' 

SIB <S::e!!!!!!!!!!!!!S::so 

11/16 s=~~-

314 ~~~SS> 
13116 cs:e~~ll:si 

7/8 m::c~~~l:::Jc 

SPECIAL BUCKLE No. 20 
518 .i I) 

9/16 -
5/8 -

11/16 -
314 -

---- Curving Gun, 
only .. . 
SBCG .... s19.95 

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

13/16 -

718 -

.llttrel 

- cc: --= - BEFORE 

Order the BOREL-TEC Spring Bar Curving Gun 
and the Borel #267 Stainless Steel Spring Bar 
Assortment, as described above. A$] 4.95 value. 

AFTER And pay only S69.95 

Jules Borel & Company, National Order Desk - 1 ·800·333·4646 
1110 Grand Ave., Kansas City, Mo. 64106 

Borel & Frei, National Order Desk - 1-800-654-9591 
712 South Olive, Los Angeles, CA 90014 

Otto Frei - Jules Borel, National Order Desk - 1-800· 772·3456 
P.O. Box 796, Oakland, CA 94604 

.llttrel 



QUESTIONS & ANSWERS 
Continued from previous page) 

Q Can you please give me in
formation as to the applica

tion of the tool that I have roughly 
sketched? The weight slides on the 
graduat.ed scale. I would like to know 
what the tool was used for and what 
the graduations refer to. 

My first guess was hair
springing, but I'm probably way off. 
Thanks for any help. 

J.E. Carlstrom 
Edina, MN 

A Your guess on the use of this 
tool is absolutely correct. It 

is used to determine the proper re
placement hairspring for a given 
balance. 

The method of using the 
hairspring "gauge" is to hang any 
complete balance with the same vi
brations per hour. Have the tweezer 
clamp the hairspring just where the 
regulator would. Of course, the 
complete balance should be from a 
watch that is known and proven to 
keep good time. 

Note on the scale at the right 
just where the indicator points. Any 
size hairspring attached to any size 
balance with the same vibration rate 
must be shortened so that the indica
tor is at the same mark as the sample 
or model balance and spring indi
cated. Of course, leave enough hair
spring for studding. In fact, always 
leave a little more. Best when the 
complete length (extra for regulator 
or regulation has been determined) 
the best marker is to kink the spring 
where it will emerge back out of the 
stud. 
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Q I ha~ a question regarding 
the use of pivot and lantern 

pinions. I know there is pivot in the 
tempered steel, nickel silver wire, 
steel wire, and German silver wire. 
I received a clock in for repair and 
noticed the wheel holding the spring 
was all broken up. The first wheel 
next to it was in good condition. The 
lantern pinions were in good shape. 

They used steel rods for 
lantern pinions and it wore out the 
wheel teeth--the teeth were in bad 
condition. 

I like to use nickel silver for 
lantern pinions, and also German 
silver. Is this a good idea? Is it better 
to let lantern pinions wear down 
instead of the wheel? 

Charles Anellino 
Brooklyn, NY 

A Your letter was passed on to 
me for a technical reply. The 

problems you discussed are found by 
all of us engaged in the repair trade. 
Our big problem is what materials to 
use, and how the work should be 
accomplished. From your letter I can 
understand your search for the best 
methods of quality repairs. These 
repairs must be made within the 
bounds of economy to the customer, 
and a profit to our trade. We cannot 
remove ourselves from these market
driven factors. 

Various clocks use different 
materials for wheels, pinions, and 
pivots. For instance, old American 
clocks use drawn mild steel wire for 
pivots and pinions. This material is 
essentially no different from binding 
wire, common nails, or fence wire. 
Yet other clocks are made of very 
high-grade materials 

Brass is another item. Some 
clocks use half-hard brass for very 
durable wheels, yet many modem 
clocks use leaded brass because it is 
easily worked. Adding a trace of lead 
to the brass will greatly increase the 
ease of gear cutting. You will find 
that different clocks from different 
age groups will exhibit different types 
of failure. 

Now, here is my approach to 
the types of repairs you discussed: I 
like to use materials and methods 
that approximately duplicate the 

original material and workmanship. 
In an old American clock I 

usually make the pinion wires from 
a suitable size of paper clip. These 
clips ar-e mild steel wire, just as the 
original wires were mild steel. In 
finer grade clQCks I use blue pivot 
wire, and in some of the best clocks 
hard and polished wire is used. I try 
to duplicate the original materials. 

Some of the nickel alloy wir-e 
is very durable, and in some cases 
difficult to work. Certainly there is a 
place wher-e this is a good choice. 

Pivot holes wear quite fast in 
some modern clocks. A good hard 
bushing will take car-e of that. Pivots 
with polished szofaces will also redzree 
the wear on pivot holes. 

On wheel teeth wear: Look 
carefully at some of these. Often the 
brass is so soft that the wheel teeth 
are deformed rather than worn away. 
There isn't too much we can do with 
this problem, other than wheel re
placement. 

I urge you to make the best 
possible repairs using similar mate
rials to the original. Adjust this 
decision with care as you use more 
modern skills and raw materials. 
Remember, the next generation will 
only have the fine clocks we have 
preserved. 

Thank you for your inquiry 
and participation inA WI. As we pull 
together, we make a stronger team. 

J.M. Huckabee 

From H.B. Fried: When wheel teeth 
show wear such as this: 

An expedient method by older clock
makers would be to remove the wheel 
and turn it upside-down so that the 
unworn side now is engaged by the 
pinion, as shown in the sketch below. 

( /o-;--, 
fo o o~ 

T\-AA~--0,,1 
Henry B. Fried 
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AWi 
Material Search Network 

EDITOR'S NOTE: This column is designed to work in conjunction 
with the AWi Movement Bank. If you can supply any of the items 
listed here, please send details to the Material Search Network. 
Do not send the Items. Mem bars requesting these items will be 
advised of their availability and will contact you direct. 

T12 Tavannes 16 ligne, 18 jewel 2. 70 mm thick, 
5 adjustments, movement complete. 

If you can supply any of these items, please contact: A WI Mat.
rial Search Network, AW/ Central, P.O. Box 11011, Cincin-
nati, OH 45211; Fax (513) 661-3131. O 

The new QTM 901 is the most complete 
diagnostic test meter on the market. 
It is designed by a watchmaker, for a watch
maker, and is watchmaker affordable. 
The QTM 901 tests: 

1) Magnetic pickup of coil. 
2) Battery and circuit output voltages. 
3) Current consumption. 
4) Coil resistance. 
5) Watch mechanically. 

It has a variable voltage power supply, is easy to use (one 
7-position switch), and video tapes are available for 
demonstrations. Available from most materlal supply 
houses. 

THE BEST PART! 
All this for only $395.00! 

For information, 
call or write: 

FINN TIME 
PRODUCTS, INC. 
200 Lake Avenue 
Suite202 
Lake Worth, FL 33460 
(407) 533-1103 

SALE! 
SALE! QUARTZ MOVEMENTS 

Y481 Y482 2035 2025 
6-8/US 6-3/4x8 6-3/4x8 6-8/4x8 
$6.95 $6.95 $7.75 $7.75 

Y588 V237 V238 3N20 
5-l/2:s:6-3/4 5-l/2x6-3/4 5-l/2x6-3/4 6-l/2:s:6-3/4 

$9.50 $9.00 $9.25 $9.95 

2Y51 FE6320 FE6820 PUWSOO 
5-l/2:s:6-3/4 6-3/4x8 5-l/2x6-3/4 5-l/2x6-3/4 

$9.95 $6.75 $9.95 $9.95 

PUW510 PUW211 202.001 280.002 
5-l/2x6-3/4 3-3/4x:6 3-3/4x8-3/4 3-3/4:s:6-3/4 

$9.95 $26.95 $21.50 $22.95 

578.004 561.001 561.101 PC21A 
5-1/2x6-8/4 6-3/4x8 6-3/4x8 6-8/4x8 

$9.75 $9.50 $9.50 $11.95 

We carry a complete line of: ETA, Pulsar, Miyota, FE, ISA, PUW, 
Seiko, Harley, Ronda, Remex, Orient, Morioka, Shiojiri, 

Citizen, Ebosa (Blue Bird), etc. 

"ROLEX" STYLE CROWNS 
SALE:$2.95 

SIZE: 4.5 mm' hi 55 
eac 

• mm 
6.0 mm 18 PC Asst: 
7.0 mm (2 PC each size & color 

I Asst.# RTC18 •· $44.95 

4 SIZES NOW OFFERED (Yellow & White) 

SLIDING CLASP SIS ......... $2.50 ea. 
Yellow ....... $3.00 ea. 

' 18 PC Assortment: . . ~.~~,t·-~ '??.\ ~l ~ (2 pc. each size and color) - \~..:_1 1 .. ,, \,:\ 

Ass't #SC18 .... $34.95 

Color: Yellow/ Stainless Steel 
Size: 6, 7, 12, 15 mm 

SONG'S TRADING & 
SUPPLY COMPANY 
Information & Inquiries: (213) 622-3966 

Fax: (213) 622-3018 
404 W. 7th St., Suite 203 
Los Angeles, CA 90014 

NATIONWIDE TOLL-FREE: 

1-800-441-1042 
TEXAS BRANCH OFFICE 

TEXAS ONLY 1-800-927-7664 
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ROCK QUARRY 

Fred S. Burckhardt 

BE CAREFUL OF 
WHERE AND HOW YOU STEP 

Yhis month's articie will deal with a subject with 
" which I am not at all familiar. It is something 

called a "comeback." I've heard other watch and clock
makers talk about this, but I've never had the experience 
of having to deal with one of them. 

First of,all, we must define the word comeback. 
According to the dictionary, the word comeback means 
retort. Once again, the dictionary says that a retort is a 
counterargument, especially one that is marked by sharp
ness or wit; a quick incisive reply, especially one that turns 
the first speaker's words to his own disadvantage. 

As I see it, for those of you who have to deal with 
a comeback, the first thing you should do when presented 
with one is to come back with a snappy answer such as, 
"It's not my fault!" Of course, you must first be sure the 
customer is bringing you a comeback. Maybe he/she just 
wants to tell you aboµt his/her cat having a litter of 
kittens. This may prove to be somewhat embarrassing, so 
wait until they say something like, "This dam thing still 
doesn't run right." This is a fair indication the customer is 
unhappy about the job you did on their watch/ clock. If 
this be the case, you might reply by saying something like, 
"It was running okay when it left here. What did you do to 
it?" If the customer doesn't start to climb over the counter 
to get to you, it means you have put them on the defensive. 
Now is the time to try some hit-smooth tactics. For ex
am pie, "I can't be responsible if you don't take proper care 
of this watch/dock. It was in excellent shape when you 
picked it up, so obviously you did something wrong or 
abused it." Now, that's the hit part. You have to come back 
to smooth it over with something like, "Being the nice 
person that I am, I'll see if there is some minor adjustment 
I can make while you wait. I would hate for you to have to 
make another trip." This is especially effective with older 
women. They'll forget all about their problem and say 
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something like, "God bless you." Of course it doesn't work 
with all of them. Onetime an80-year-old told me I'd better 
fix it right away or she would tear off my kneecaps. 
I wasn't too afraid because I didn't think she could get out 
of her wheelchair and catch me. 

There are times when you don't want to say too 
much to a customer with a comeback. Forexample, if they 
are larger than you; if they happen to be a member of the 
Mafia; if the customer is accompanied by two body
guards; if he I she is the Chief of Police or District A ttor
ney. You don't want to make any of the aforementioned 
unhappy or it could result in some dire action on their 
part. Normal! y, I shine their shoes along with giving them 
a free repair job. Oftentimes I'll give them a new watch/ 
clock to keep them happy. 1 don't believe in looking for 
trouble. I ieamed this is the best way when an IRS agent 
came in one time; when Ifound out who she was, I swore 
1 would never cheat on my taxes again and that I would 
pay back all the money I shouldn't have had coming back 
to me. Then I found out she only wanted a new spring bar 
for her watch. I still have the feeling she didn'tbelieve me 
when I told her I was always joking around and I would 
never cheat on my taxes. I felt uncomfortable when she 
pulled out a little black book and wrote my name with a 
notation next to it that I couldn't read, but the first three 
letters were AUD--. 

There are times when you can get out of a come
back very easily. Once a pregnant woman brought back 
herwatch and said itwas stopping. I told her she shouldn't 
wear a watch in her condition as the baby would have an 
effect upon the timekeeping qualities and would cause it 
to stop. I told her not to wear it until the baby was born. 
She brought it back six months later and said it was still 
stopping. Luckily the guarantee was over so I charged her 
for another cleaning job. 



Sometimes.it helps when you use a little humor. 
Once again, you have to be careful. A fellow brought his 
clock back and I said, "You only wanted me to service it. 
You didn't tell me you wanted it to run." A little voice told 
me he didn't think it was funny when he pulled over a 
showcase, smashing it to bits. Some people just don't have 
a sense of humor. 

You'll find there are those customers who don't 
feel they are getting their money's worth unless they bring 
back their watch even though there is nothing wrong. 
Take a minute and fool around with it telling them it only 
needed an adjustment. They'll be happy as a lark. On the 
other hand, if one comes back that has been run over by a 
car, it will probably need more than an adjustment. This is 
when you must use a little tact. Look them straight in the 
eyes and say very quietly, "Flake off." 

All in all, handling a comeback is like walking 
through the meadow where cows are grazing--be very 
careful where and how you step or you may end up with 
a bigger problem than when you started. 

Must go now. Here she comes with that dam 
watch again. Some customers are very picky! 

WATCHMAKERS - JEWELERS 
How long would it take you to diagnose the following 

watches using your present test equipment? 

Cl"•" , ... , • •• ~ 1: • i. 
HOIC••i!Ul • • • • • 

• • • • With lnnovative's Quartz Watch Tester, model WT-100 
you could diagnose them all - in seconds -
without removing any watch components. 

Quartz Watch Tester Model WT-100 

Typical product features: 
• Tests watches with or without batteries 
• Tests batteries in or out of watches 
• Easy to use - no adjustments to m·ake 
• Tests components without removal 
• One year warranty 
• Made in the USA 
• Inexpensive - only $49.95 

(plus $2.00 postage & handling) 

INNOVATIVE ELECTRONICS 
64-46 84th Street, Flushing, NY 11379 

0 

·~ 

· ... · ••.. • " ' ; .. : ',, •' .. 1· ~ i 
~~lfJJll:c~» . 

Wholesale Jeweler & Watchmaker Supplies 
456 West Columbus. Drive 

Tampa, Florida 33602 

SPEED BRITE® IONIC 
PROCESS GEM 

CLEANER 
Cleans opals, emeralds and all 
soft stones. Safe for gold and 
silver - eliminates tarnish. Not 
an Ultrasonic - No damaging 
sound waves! Soft bubbles clean 
from the pores inside the metal. 
Fast - Works in 30 to 60 sec
onds!!! 

One Year Warranty! 
Safe on all stones!!! 

$7S.00 

Stock No. 233.400 

Call or FAXfor Free Tool, Findings, and Watch Catalogs! 

Ptrone Orders 

~ To~~?.~~44!.~;:~!~:rs ~ 
(800) 4 76~8016* 

Tampa (813)229-2715 Local Fax (813)221-8016 
*All States Toll Free Including Alaska, H9wall,· Puerto Rico, 

]91 and fhe Vi~(ti islan,51~ 
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Technically 

WATCHES© 1991 

Archie B. Perkins, CMW, FNAWCC, CMBHI 
(All rights reserved by the author) 

Antique Watch Restoration©' 991 

Part LXVII 
GUIDING THE GRINDING SLIP 

AND BURNISHER 
WHEN REFINISHING PIVOTS 

~ ne of the more difficult tasks in watch restoration 
~ is to grind and finish a pivot so it has the same 

measurement at its end as it does at the shoulder, and vice 
versa. This is especially true when the pivot is very short. 
If the grinding or burnishing tool is not held and guided 
correctly, this could result in a pivot which is barrel 
shaped or tapered. 

Figure 1 shows a device that can be made up to be 
used for guiding the grinding slip or burnisher when re
finishing pivots. The device fits in the tapered hole in the 
tailstock spindle. View A shows a side view of the guiding 
device. The grinding slip or burnisher rests on the end of 
screw "a." This screw is screwed up or down to adjust the 
level of the grinder or burnisher so it will make a straight 
pivot. The screw that is shown at "b" is used to tension 
screw "a" so it will not shift from its set position. View B, 
Figure 1 shows a top view of the guiding device. After the 
hole is threaded for screw "a," a saw is used to saw a slot 
through the center of the threaded hole. This allows screw 

Fl,ure 1 

b 

A 
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"b" to tighten the threaded hole around screw "a." 
Figure 2 shows how to use the grinder and bur

nisher guiding device. View A shows a train wheel pivot 
being worked on while the guiding device is being used to 
support and guide the tool being used. This guide can also 
be used for balance staff pivots as well as for tapered 
shoulders on balance staffs or pinions. View B, Figure 2 
shows the guide being used to support a tool for finishing 
a pivot on a balance staff. View C, Figure 2 shows how the 
guide can be used to guide the tools for finishing tapered 
surfaces. 

When making the guiding device, it can be made 
in one piece from square or round stock, or it can be made 
in two pieces by making the block which holds the screw 
and then frictioning this block onto a shoulder on a taper 
center that fits the taper of the tailstock spindle. It is very 
important to have the guide screw exactly on center with 
the lathe center. The end of the guide screw should be 
rounded and be glass-hard to prevent it from wearing and 

Figure 2 



Figure 3 

changing shape. It is also very important that the taper on 
the guide fit correctly in the tapered hole of the tailstock 
spindle without any wobbling motion. 

FINISHING STEEL PIVOT BURNISHERS 
Figure 3 shows a method that can be used for applying 
cross lines to a steel pivot burnisher. A block of wood 
which has emery paper strretched over its curved surface 
is used to make cross lines on the burnisher. The emery 
paper is held on the block by using some small carpettacks 
at the ends of the strip of emery paper as shown. The curve 
on the block should be slight but uniform. This curve helps 
to prevent the surface of the burnisher from becoming 
rounded. 

When cross-lining a burnisher for conical shoul
der pivots such as balance staff pivots, the following 
method is used. The burnisher is placed on the block 
covered with emery paper in a flat position as shown: at 
"a." The side of the burnisher which has the rounded 
comer is down against the emery paper. The rounded 
comer is toward the "a" end of the block. Now, grasp the 
handle of the burnisher with the right hand, and place the 
tips of the fingers at the left hand on top of the burnisher. 
Then move the burnisher flat on the paper in the direction 
of the arrow. As the burnisher is being moved in the 
direction of the arrow, it is gradually turned on the emery 
paper as shown in Views "b," "c," and "d." This causes the 
rounded comer of the burnisher to be cross-lined. If one is 
cross-lining a burnisher for square-shouldered pivots, the 
side of the burnisher which has the undercut comer 
would be placed flat on the emery paper and kept flat from 
point "a" to point "d." The burnisher should be kept square 
with the block during the cross-lining process. The proc
ess may need to be repeated a few times in order to obtain 
a uniformly cross-lined surface on the burnisher. 

THE HAND-OPERATED WIG-WAG 
FOR FINISHING PIVOTS 
Another method that can be used for finishing both train 
wheel pivots and balance staff pivots is with a wig-wag. 
This device is shown at A, Figure 4. The wig-wag can be 
made from a piece of tubing which has the proper thick-

Flgure4 

B 

I) 

ness wall and is of the proper material. A piece of tubing 
is sawed lengthwise through its center. Each half of the 
tubing will make a wig-wag. When a wig-wag is needed 
for grinding pivots, it is usually made from brass tubing or 
steel tubing. If a burnisher is needed, it is made from high 
carbon water hardening steel which has been drilled to 
form a tube, then sawed to form two halves. The handle is 
fastened to the half tube by either frictioning or threading 
two posts into holes that are in line at the center of the 
bottom of the half tube. These posts are drilled for the 
handle, then they are drilled and tapped for set screws to 
hold the handle into position. Instead of using this method 
of attaching the handle, one can solder the handle to the 
half tube, or if the wall of the tubing is thick enough, the 
handle can be threaded into the end of the tube at its center 
point. When the wig-wag is used, one flatedge rests on the 
pivot while the other edge rests on a guide that fits in the 
tailstock spindle. View B, Figure 4 shows one of the 
supports for the wig-wag. This support has a taper to 
match the tapered hole of the tailstock spindle. The large 
end of this taper has a hardened and tempered steel pin 
frictioned off-center into it. Another style of support is 
shown in View C, Figure 4. Instead of having a steel pin, 
this support has a small steel roller held onto its face by a 
shouldered screw. 

YOU HAVE TRIED THEM ALL ... NOW TRY 

PLYMOUTH 
WE ARE A FULL SERVICE MATERIAL SUPPLIER. 

WE SPECIALIZE IN ROLEX PARTS, 
MATERIALS FOR QUAR"TZ WATCHES 
AND HARD-TO-FIND MATERIALS FOR 

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

SEND FOR A FREE SET OF CIRCULARS. 
•••••••••••••••••••••••••••• 

PLYMOUTH WATCH MATERIAL CO., INC. 
87 Nassau St., Room 909 

New York, NY 10038 Telephone (212) 267-4441 
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USING THE WIG-WAG TO FINISH 
A SQUARE-SHOULDERED PIVOT 
Figure 5 shows how the wig-wag is used to finish a square
shouldered pivot. The left edge of the device rests on the 
pivot and the right edge rests on the pin of the_ tailstock 
support. The tailstock spindle is turned until the left edge 
is flat against the pivot when the handle of the device is in 
the position that it will be used. Then the tailstock spindle 
is tightened in this position. NOTE: When using the wig
wag, the handle must be held on the same level as when the tool 
was set on the pivot; otherwise, the pivot may become tapered. 
This is because the support pin is off-center with the lathe 
center. If the tool is set for the pivot when the handle is 
level, then if the handle is held too high when it is used, the 
pivot will wind up with a front taper. On the other hand, 
if the handle is held too low when the tool is used, the pivot 
will have a back taper. When using the wig-wag, one must 
watch the face of the tool and make sure that the face is 
touching for the full length of the pivot. This is indicated 
by the dark strip on the face of the tool where the pivot 
touches the face. NOTE: There should be a small amount of 
sideshake for the wig-wag between the shoulder of the pivot and 
the shoulder of the guide. 

View B, Figure 5 shows an end view of the wig
wag tool when it is resting on the pivot and the guide pin 
of the tailstock support. NOTE: The same grinding and 
polishing compounds are used on the wig-wag as were used on 
the grinding slips discussed previously. The compound is 
placed on the grinding surface and the wig-wag is moved 
back and forth endwise on the pivot and the guide pin of 
the tailstock support. 

USING THE WIG-WAG TO FINISH 
CONICAL SHOULDERED PIVOTS 
Figure 6, View A shows how the wig-wag is used to finish 
a conical shouldered pivot. When finishing this style of 
pivot, the comer of the wig-wag should be rounded to 
somewhat conform to the shape of the one of the pivot. 
In this case, the wig-wag is used at an angle to the pivot so 
that both the cone and the pivot will be in contact with the 
surface of the wig-wag at the same time. One could use the 
wig-wag square with the pivot if the curved comer were 
rounded. enough to conform with the exact shape of the 
cone of the pivot. Since the curve of the cone varies with 
each pivot, one would need a different wig-wag for each 
pivot which would be almost impossible. Therefore, one 
must settle for a wig-wag which has less than the average 
cone radius and use the tool at an angle in order to do the 
cone at the same time as the pivot. View B, Figure 6 shows 
an enlarged view of the pivot and how the curve on the 
wig-wag should match the curve on the cone of the pivot. 

RESURFACING THE FACES 
OF THE WIG-WAG 
Figure 7, View A shows how the surfaces of the wig-wag 
are filed flat and cross-lined for holding the grinding 
compound. When thisisdone,thewig-wagisrestedon the 
index and middle fingers as shown. This allows the wig
wag to shift enough to cause the file to remain level on the 
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Figure 7 



two surfaces of the wig-wag. The file used should have a 
number 6 cut. The file is pushed across the two faces of the 
wig-wagatanangleasshownin View A,Figure7. Thetwo 
surfaces should be filed uniformly for their full length. 
This is to avoid any dips in the surfaces. If the two surfaces 
have dips, these can be removed by draw-filing the sur
faces and then they can be cross-grained by moving the fi!e 
across the two surfaces. 

View B, Figure 7 shows how a hard steel wig-wag 
burnisher is cross-lined. This is done on a flat stone. The 
tool is placed face down on the stone and is pulled with the 
fingers in the direction of the arrow until the two surfaces 
are flat and have been cross-lined properly. 

"Antique Watch Restoration" will continue next 
month. 

0 

IONIC CLEANING IS HERE! 

SPEED BRITE 
IONIC SYSTEM 

only $75.00 
Cleans from the pores in metal. 

Electrical current forms gases that rise 
to the surface as bubbles, floating dirt away. 
Removes tarnish safely from gold and silver. 

Safe for stones, does not strip metal. 
Odorless--No acids or ammonia. 

Cleans in 30 to 60 seconds! 
Full 1-year factory warranty included. 

Now available from: 

DAVIS SUPPLY 
333 W. CHURCH AVE., S.W. 

P.O. BOX 1140 ROANOKE, VA 24006 
(703) 345-8040 

ORDER: (800) 533-6293 IN VA: (800) 533-1523 
FAX: (703) 344-5153 

YES! We Have Genuine ROLEX PARTS 
including Crowns, Crystals, Tubes and Gaskets. 

Twin City has purchased the complete 
inventory of Seiko and Pulsar watch 
bands, parts, clasps and end pieces from 
Jewelmont I J&S Jewelers Supply. 

ii~ TWIN CITY SUPPLY 

1
~1 6121545-2725 WATS#: 800/328-6009 
~ FAX#: 612/545-4715 

T w 1 N c o 6150 Wayzata Blvd., Minneapolis, MN 55416-1239 
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CLOCKS hiiAilie s Out! By John Plewes 
©7991 
All rights reserved by the author. 

POWER SUPPLIES 
FOR ELECTRIC CLOCKS 

(d attery replacement for both old and new 
ID clocks which run on DC (direct current) is 

sometimes a problem. The original battery types are 
often no longer made and equivalents are either 
nonexistent or quite expensive. Typical of clocks in 
this group are: master clocks, self-winding clocks, 
clocks of the Bulle and Brillie type and the relatively 
modern Kunda clocks, etc. 

As I showed in a previous article, even the 
slave clocks associated with master clocks can be 
made to run by themselves via a small power supply 
and I or a synchronous l l 5v clock motor in conjunc
tion with a simple mechanical linkage. 

Battery-driven clocks generally utilize volt
ages of 1.5 to 48 or more depending upon design 
consideration or, say, the number of slave clocks 
involved. Small power supplies, which run off l 15v 
AC (alternating current), can in most cases solve the 
missing battery problem and obviate the trouble and 
expense offurther battery acquisitions. These power 
supplies are readily available, for they are typically 
used to run model trains, small boys' racetracks, 
chess computers, etc. and other small playthings. It 
is important, however, to know beforehand what 
output voltage and current your clock requires; a 
suck-it-and-see approach might well prove disas
trous to your clock's coils or contacts. If a suitable 
ready-to-use power supply is not available, you can 
always wire up a custom version to fit your particular 
requirements. Should you have to go this route, 
however, it is as well to know something of electrical 
theory so that you do not buy the wrong transformer 
or other components. 

A good approximate analogy to DC is to think 
of voltage as, say, the height of a waterfall, current as 

18 Horological Times/July 1991 

the amount of water flowing, and wattage as one 
multiplied by the other. For AC you might visualize 
the water reversing its flow, say, 60 times a second or 
more (at the frequency 'f), which is measured in 
cycles per second, or 'Hertz,' as modern usage de
crees. DC, the stuff which comes out of batteries, is 
used to power radios, computers, and most portable 
devices; it is difficult to change its voltage, however, 
except perhaps downwards. AC, as obtained from a 
wall socket, can be changed in value by transformers 
and so is more versatile for general use. AC can be 
converted to DC by means of rectification, and thus 
our small power supplies reduce the AC voltage via a 
transformer and then rectify it to give us the requisite 
low voltage DC. 

Most small power supplies have a simple 
basic circuit like that of Figure 1. Because AC changes 
both its direction and value from one instant to 
another, it is not as simple to measure as DC. The 
familiar l l 5v AC of our homes rises to peak values of 
+162.6 volts and -162.6 volts at a rate of60 times a 
second, and these peaks x 0.707=ourl15v again. 
Measured this way, our 115v AC is known as the 

Figure 1 
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RMS (root mean square) value and compared with 
115v DC, it provides equivalent warmth when used 
in a heater. 

The above explanation is given so that when 
you see that the transformer seconda:iy voltage of 
Figure 1, 5v, result s in a DC voltage of 6.4, you won't 
think sorcery or error is involved. The peak value of 
5v RMS is 5 x 1.414 = 7.07, so when the diode D1 
conducts the positive going peaks of 7. 07 volts, it is 
not surprising that something like 6.4v DC or so 
piles up in the capacitor C1. This 6.4v DC output is 
the 'off-load' value; that is, before the power supply 
is connected to the device which draws current 
from it. When current is drawn, the off-load voltage 
drops a little to the working voltage at which the load, 
be it a radio or whatever, is designed to run. 

If all this seems a mite complicated, perhaps 
an example will help. Suppose we require a 3v DC 
power supply, such as that of Figure 1, for a remon
toire type of electric clock. Working back from 3v DC, 
we can write 3v DC divided by 1.414 (or 3 x 0.707) :§: 

2 VAC, which will be the secondaiy voltage of our 
transformer. This voltage is not too critical, and a 
slightly high output voltage, Vo, will not do any 
harm. 

We now need to know how much current we 
have to provide; this is measured in amperes (amps) 
and is denoted by the letter 'I.' For DC, this entails 
knowing how much resistance, 'R' - measured in 
ohms ( Q ) - is present. The trio V, I, and R relate to 
each other thus: V =Ix R, or volts= ampsx ohms. For 
AC the relationship is appreciably more complex. 

In our case, say the resistance Rs of the 
remontoire solenoid coil is 10 ohms, so when our 3v 
DC is applied to it, a current of I = V divided by R = 3 
divided by 10 or 0.3 amps will fl.ow (as long as the 3v 
is applied). In practice, the 3v is only applied as a 
pulse and is disconnected as soon as the remontoire 
operates, but what if the contacts s tick together and 
the 3v stays put? We should then have to think about 
coil burn-out possibilities, and it is as well to figure 
out what wattage the coil(s) would have to dissipate. 

Sclhoolhouse~ 

SHORT DROP SCHOOLHOUSE 
This popular Octagon style short drop schoolhouse 
clock is solid wood with a rich mahogany finish. Large 
easy to read cream colored Arabic dial has a 1 o 1 /2" 
brass finish bezel. 23" high and 15" wide with a 31 day 
hour and half hour strike. The bottom door with 
regulator glass shows the plain brass pendulum. All 
this for only $67.50. 
149339 ....... ...... ............. ...... .... .......... .. .. $67 .50 

SCHOOLHOUSE CLOCK WITH SIDE 
SCROLLS 

The schoolhouse clock with a flair! Standard, popular 
23" x 12 1 /2" size with an oak finish. Sides of drop are 
fitted with 5" additional patterned scroll. Lower beveled 
"Regulator" glass, 31 day hour and half hour strike 
movement, brass colored R & A grid pendulum, 8" dial 
with Roman numerals and brass colored bezel. An 
excellent copy of an original. 
149340 ........................................ $64.50 each 

fft !\*~ 
S. rlilRoSe1Inc. 
Worldwide Distributors to Horolouists 

''&\I l4?7" 0 

234 Commerce Place, P.O. Box 21208 
Greensboro, N.C., 27420, U.S.A. 

Phone (919) 275-0462 
FAX Number 1-800-537-4513 
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The wattage used is V x I= 3 volts x 0.3 amps, 
that is 0.9 watts. Considering the physical size of 
most remontoire solenoid coils, they are not too 
likely to burn out at this level; they are more likely to 
show their displeasure by warming up to a tempera
ture appreciable to the fingers. 

A similar short in the Figure 2 circuit would 
make the I 0 Q I watt, diode-current limiting resistor 
R1 very unhappy, however, and he would rapidly 
burn out as he tried to dissipate his share of the 
overload, 5 watts or more. A direct short across C1, if 
sustained, would burn out R1 even faster, but such 
a short or a burn-out oftransformer T1 would almost 
certainly blow the fuse F1, thus disconnecting the 
l 15v AC input and preventing further damage. 

When any such electrical trouble occurs, it is 
essential to disconnect the power right smartly and 
to sort out the fault before switching on again. With 
virtually all remontoire or otherwise switched clocks, 
their 3v or whatever is only applied as a periodic 
pulse, on demand, which brings us to consider on-off 
time ratios, or duty cycles as they are called. 

Figure 2 shows a power supply for a Syn
chronome master clock, together with its basic cir
cuit diagram. The two 4 Q series-connected solenoid 
coils operate the clock remontoire and the 3 n coil 
operates the dial solenoid. Both fire simultaneously, 
using a common flow of current. The makers give a 
contact duration time of some 0.07 seconds. This is 
applied every 30 seconds to reload the remontoire, so 
the duty cycle is only 0.07 out of 30 or l in 428; so a 
power supply which can deliver I amp continuously 
is idle most of the time and is by no means over
worked. It is, however, as well to understand that al
though our power supply replaces a battery, it does 
work somewhat differently. 

In essence, the energy for our pulse is stored 
in the capacitor C 1 which has oodles of time to charge 
up before any demand is made upon it. It can be 
looked upon as a storage tank. Its value can be 50 to 
1000 uf (micro farads), according to the pulse re
quired. Too high a value, however, can make diode 
D1 unhappy. Being electrolytic, C1 will be polarized 
+ve and -ve, so it must be wired the right way round; 
that is, with its +ve terminal to the +ve voltage. The 
diode D1 is not at all critical; I have even used burned 
out DT80 power transistors. Diodes are now very 
cheap and reliable and any I or 2 amp types, with an 
inverse peak rating of more than 3 times your DC 
working voltage, will suffice. Sylvania type ECG 156 
or its equivalent would be suitable as would many 
other types and makes. 

When deciding upon a power supply for your 
clock it is best to go by the maker's voltages and 
currents when such data is available and to choose 
or build a supply accordingly. When all such infor
mation is missing, measure the resistance of the 
coil(s) with an ohmmeter to give yourself some idea of 
the voltage required to operate it. The lower the 
resistance, the lower the voltage, and the higher the 
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current will be. Should the ohmmeter fail to show a 
reading, it is likely that the coil is open circuit and 
unless a wire is obviously disconnected, you need to 
acquire a fresh coil or to rewind the old one. 

With a rough idea of the requisite voltage in 
mind, apply a few trial voltages from such flashlight 
or other batteries as are to hand, starting at 1. 5v and 
working up in l.5v steps. Connect the batteries in 
series, that is +veto -ve and so on. If you get to 6v, a 
lantern battery can be utilized. Car batteries can be 
used for higher voltages. The voltage you seek is 
slightly higher than the one which operates the 
solenoid reliably; this then is the voltage Vo of the 
requisite power supply. Its current will be Vo divided 
by Re, where Re is the resistance of the coil. 

The vigorous switch-on surge which takes 
place when the contacts close often causes arcing to 
occur. Connecting a capacitor of about 0.0 I uf and 
300v DC (working voltage) across the contacts will 
usually reduce the arcing markedly and so prolong 
the life of the contacts. 

When the type of clock under consideration 
gives trouble, it is almost always caused by bad 
contacts. Those of the older electric clocks are often 
made of silver, though platinum contacts may be 
found in a few later models. Silver contacts oxidize 
and give periodic trouble; an excellent replacement 
for them, I find, is the tungsten contacts from car 
ignition systems. These are virtually trouble-free 
and last almost indefinitely in clock applications. 
Tungsten itself does not like soft solder, so it is best 
to retain enough of the metal, brass, copper, steel, or 
whatever to which tungsten is attached so as to 
solder to it instead. By this means, tungsten con
tacts can be soldered in place of the old silver ones or 
to the flattened heads of 8-32 screws to make adjust
able contacts. 

I Resetting the hands is sometimes a problem 
with voltage electric clocks and it is best to arrange 
a short wire or linkage which will lift one of the clicks 
and so allow the hands to be moved. The usual 
clutch is not feasible because of the relatively violent 
motions of the pulsed drive. 

For utility reasons, I suppose, remontoire 
type electric clocks, particularly master clocks, sel
dom seem to have attractive cases. They also gener
ally make a vigorous 'thunk-click' at regular inter
vals. You can minimize the audio by not making C1 
any bigg~r than reliable working demands and by 
seeing that the case does not magnify what is left. 
Even so, the two attributes just mentioned would 
suggest that master clocks thrive best in the lower 
regions of the house. Firm endorsement for this idea 
will no doubt come from one near and dear to you. 
Should you decide on the living room for your pride 
and joy, you may well find it hard to regulate because 
of its 'accidental unplugment'--like, say, once a day! 
So perhaps it is best that the master clock go in the 
cellar rather than that you go in the doghouse. 

0 



Association News 
MARYLAND 
At the May 13th meeting of the Horological Association of 
Maryland, a program was conducted by David Todd of 
the Smithsonian Institute Museum of American History. 
The subject was "Responsibility in Oock Repair." The 
prime motive of the museum is to preserve the history of 
the clock and to present it in the best possible condition 
maximizing its longevity and stability. He illustrated his 
points using two 8-day longcase clocks with count wheel 
striking, one manufactured in 1720 and the other in 17 40. 

MISSOURI 
Over 150 jewelers were in attendance at the 85th Annual 
Convention of the Missouri Jewelers & Watchmakers 
Association in Springfield, Missouri, April 19-21, 1991. 

Diamond Promotion Service hosted a breakfast 
and program entitled "The World of Diamonds" and 
"Selling More Diamonds." 

The jewelry design contest was a success again 
this year with 16 entries. Everyone was impressed with 
thequalityof workmanship and the beauty of the designs. 

Jewelers of America presented the "Center for 
Business Studies" seminar on Sunday afternoon. The jewelers 
earned credit hours toward an AJ (Accredited Jeweler) 
Designation. 

The 1991-1992 Board of Directors are: Steve l.amm, 
president; Carolyn Pope, first vice president; Ken Lauhoff, 

second vice president; and Creig Sterrett, treasurer. Di
rectors are: Don Becraft, Ted Burnett, Mark Callis, Larry 
Davidson, Dale Gordon, Steve Meii;owsky, Charles Miller, 
John Mitchum, Joe Montanari, Jeff Scott, Bruce Clippin
ger, MULES director, and Sharon Blair, executive direc
tor. 

UPCOMING CONVENTIONS 
Nebraska & South Dakota Jewelers Association 

86th Annual Convention 
August 23-25, 1991 

Kearney Ramada Inn -- Kearney, NE 

Horologi.cal Association of Indiana 
Fall Workshop and Annual Meeting 

September 21-22, 1991 
Anderson Holiday Inn -- Anderson, IN 

New York State Watchmakers 
Annual Convention 
October 4-6, 1991 

Waterloo, NY 

Florida State Watchmakers Association 
Annual Convention 
October 25-27, 1991 

Ramada Hotel -- Fort Myers, FL 

FOUNTAIN PENS WANTED 
I WISH TO PURCHASE PENS BY PARKER & WATERMAN WITH FILIGREE METAL OVERLAY & 
MOTHER OF PEARL INLAY MADE BETWEEN 1900-1930 ALONG WITH OTHER HIGH-GRADE UN
USUAL OLDER PENS. PENS MUST BE IN EXCELLENT CONDITION FREE OF CRACKS & DENTS 
FOR THESE PRICES. DAMAGED PENS ALSO WANTED ALONG WITH PARTIAL PENS AT LOWER 
PRICES. 

jj,J! > 
PAYING $7,000 +UP FOR PARKER OR L.E. WATERMAN SNAKE PEN 

PAYING $1,000 +UP FOR PARKER #31 OR #41 LARGE SIZE FILIGREE OVERLAY PEN 

Charles Cleves CLEVES & LONNEMANN JEWELERS 
319 FAIRFIELD AVE., BELLEVUE, KY 41073 

STORE: (606) 261-3636 
HOME: (606) 491-0354 
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J.P. Kenyon, CMC 

Calculating the Beat 

Yhe beat* (vibration) of a clock can be defined as the 
IJ pulse created by the impact of the escape wheel 

teeth on the pallets in an operating escapement. In the case 
of a pendulum clock, these impulses allow energy from a 
mainspring or weight to escape through the train at or
derly intervals, regulating the passage of time by causing 
a body to oscillate under the influence of gravity and other 
forces. 

When confronted with a lost pendulum, it is 
necessary to determine the beat of the clock to obtain 
information required to verify the correct length for a 
replacement. The beat must also be known when using the 
electronic instruments now available for timing clocks. In 
many cases, this information has been computed by the 
manufacturer of the device, especially for the more com
mon movements. Yet, in spite of efforts to supply com
pleted lists, it occasionally becomes necessary to calculate 
information for clocks not included. This can be easily 
accomplished by the application of a wheel tooth and 
pinion leaf count to a basic formula: 

CT2E 
-- = beats per hour 

te 

C = Number of teeth in the center wheel 
T = Number of teeth in the third wheel 
2 = Number of impulses per tooth of the escape wheel 
E Number of teeth in the escape wheel 
t Number of leaves in the third pinion 
e Number of leaves in the escape pinion 

When making a train count for a calcuation of any 
kind, one should always make a sketch of the train and 

*Beat is also used as "to put a clock into beat." In this connotation the 
pendulum or clock is adjusted to attain a balanced pendulum swing. 
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note the wheel tooth and pinion leaf numbers. The method 
is outlined in a previous HT article (May 1991). 

In respect to calculating the beat, it is necessary to 
commence the count at the center wheel since the center 
shaft turns once each hour providing a usable index. 

In the case of the American regulator clock: 
c = 96 
T = 90 
E = 30 
t = 12 
e = 12 

96x 90 x2x 30 
12x 12 = 3600 beats per hour 

To convert beats per hour to beats per minute, divide by 
60: 

3600 
60 

= 60 beats per minute 

The calculation would be similar for a French shelf clock: 
c = 100 
T = 78 
E = 32 
t = 8 
e = 8 

100 x 78 x 2 x 32 
8 x 8 = 7800 beats per hour 

7800 
= 130 beats per minute 

60 

A French carriage clock with a platform escapement would 
be computed: 
c = 80 
T = 70 
R (contrate wheel) = 60 
E = 15 80 x 70 x 60 x 2 x 15 
t = 10 10 x 8 x 7 = 18000 beats per hour 

r = 8 18000 
e = 7 60 

= 300 beats per minute 



In the case of the German chime clock time train with a 
floating balance, where there is a fourth wheel in the train, 
the following formula would be used: 

CTF2E = beats per hour tfu 
c = 64 
T 48 64 x 48 x 50 x 2 x 15 = 9000 beats per hour 
F = 50 8x8x8 
E = 15 
t = 8 9000 = 150 beats per minute 
f = 8 60 
e = 8 

In the American striking clock time train, the first wheel is 
geared into the second pinion, the second wheel is geared 
into the center pinion on the minute arbor and into the 
third pinion on the third arbor. The third wheel drives the 
fourth pinion on the fourth arbor, and the fourth wheel 
drives the pinion on the escape wheel arbor. This arrange
ment requires special attention when counting and calcu
lating the gear train. The center shaft is the starting point 
for the count, but with this approach we must take into 
consideration the relationship of the second wheel to the 
center and third pinions. To calculate the beat, the rela
tionship of the ratio of the center pinion to the second 
wheel must be considered in an additional step: 

c = 16 Step 1. STF2E = x s = 60 tte 
T = 42 
F = 42 Step 2. (X) center pinion : second wheel 
E = 48 = beats per hour 
t = 8 
f = 7 Step 3. beats per hour = beats per 
e = 7 60 minute 

1. 60 x 42 x 42 x 2 x 48 
8x7x7 = 25920 

2. <2592o) 16 = 6912 beats per hour 
60 

3. 6912 = 115.2 beats per minute -
60 

I have included some practice problems. You may want to 
refer to the previous articles in this series for a review of 
methods. As I mentioned before, it's not necessary to 
memorize these formulas and procedures as long as you 
know where to find them. That's the objective of a system
ized filing system. 

Next time we will study a method of calculating 
the time between windings. 
PRACTICE CALCULATIONS (Answers on page 64) 
Calculate the beat of the following time trains: 
1. Jewelers Regulator: C 80, T 75, E 30, t 10, e 10 
2. French Crystal Regulator: C 84, T 80, E 40, t 8, e 8 
3. American Carriage Clock: C 64, T 70, F 60, E 15, t 8, £8, e 7 
4. English Tall Clock: C 128, T 120, E 30, t 16, e 16 
5. American Kitchen Clock: C 20, S 70, T 40, F 40, E 48, t 8, f 8, e 8 

0 

*ATTENTION WATCHMAKERS* 

GRAND OPENING 
SPECIAL!!! 

• CLEAR GLASS CRYSTALS TO FIT 
SEIKO (FANCY & ROUND) 

FOR ONLY $8.00 EACH 

•GOLD DECAL GLASS CRYSTALS TO FIT 
SEIKO FOR ONLY $10.00 EACH 

• SONY SILVER OXIDE WATCH BATTERIES 

AT VERY-VERY LOW PRICES: 

TEARSTRIP BUBBLEPACK MINERAL GLASS 
# 321 .38 .37 ROUND CRYSTALS 

364 28 25 $15.50/DOZEN 

377 .36 .33 
MINIMUM (ASSORI'ED NUMBERS) 

lOOPCS. 
379 .4.3 .37 EACH 

'3l2 .24 23 
w .37 .35 

AND MUCH-MUCH MOREiii 

• COMPLETE CRYSTAL FITTING 
AND CUTTING SERVICE 

G.S. - B.B. PERFIT - sue & GENUINE 

• WATCH MATERIAL • TOOLS • CROWNS 

• GASKETS • MOVEMENTSCQUARTZ-MECH.) 

• HANDS • SPRING BARS 

SMITH SUPPLY HOUSE 
706 S. HILLST., #580 

LOS ANGELES, CA 90014 
(213) 622-1687-8 FAX: (213) 488-0922 
OUT OF STATE, CALL TOLL FREE 

1 (800) 23-SMITH 
1 (800) 237-6484 

FORMERLY R.T. SMITH JEWELERS SUPPLY 
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TIME LOCKS 
David A. Christianson, CMW, CMBHI 

Copyright ©1991 

Sargent & Greenleaf Timelocks 

Yo continue on with our discus
la sion of the Sargent & Greenleaf 

Company's tirnelock movements, let's look 
at a new installation of this tirnelock mecha
nism (Figures 1-4). 

GENERAL INFORMATION 
Each movement in the timelock is shock 
and dust resistant and is accurate to within 
one minute every 24 hours. Each move
ment has a maximum winding time of 144 
hours and is designed to operate at tem
peratures between -5 and + 120 degrees 
Fahrenheit. 

TO SET THE TIMELOCK 
1. Determine the amount of time 

the safe or vault needs to be under time
lock protection. Locking time is deter
mined from the time the movements are 

Figure 1 . A new vault door installation. 
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Part III 

wound until the time the safe or vault is 
desired open on the following day. For 
example: a. winding time - 9:00 ain; b. 
opening time - 8:00 am the next day; c. 
lapsed time - 23 hours; d. wind each 
movement to 23 hours. 

These movements can be wound 
to a maximum of 144 hours. Refer to the 
Timelock Winding Chart (Figure 5) for 
further guidance, if needed. 

2. Insert the winding key through 
the holes in the front cover directly in front 
of each time movement (Figures 4 and 6). 
Be sure the key is fully inserted before 
winding. 

3. Tum the key counterclockwise 
until the desired locking time is directly 
opposite the pointer on the time movement 

Figure 2. Inside of the new vault door. Note access 
panel on this door. 

Figure 3. With the panel open, the new Sargent & 
Greenleaf Series 6300 timelock is visible. 

dial. CAUTION: Do not overwind as 
movements are not resetable. Repeat this 
step for each movement in the lock. Each 
mark on the dial corresponds to one hour 
while each audible "click" represents 12 
minutes. NOTE: The first movement to 
reach "O" hours will open the lock. The 
others are for backup purpose only (in case 
of failure of the first or first and second 
movements). 

4. Visually check each time move
ment after winding to assure each one is 
running properly. You will be able to see 
the components moving. NEVER LOCK 
TIIE DOOR UNLESS AT LEAST TWO 
MOVEMENTS ARE RUNNING. If a 
movement fails to start after winding, place 
the winding key on the winding arbor and 
wiggle the key slightly (but not enough to 
wind the movment). This causes a motion 
throughout all wheels of the movement, 
and if the movement starts up readily no 
further trouble need be anticipated. 

5. Remove winding key after all 
winding operations are complete. 

6. Push the plunger in the center 

__.--
Figure 4. A closer view of this new Sargent & 
Greenleaf timelock. (Refer to previous articles on 
this newest of S & G's timelock movements in the 
Horological Times.) 



Figure 5. Timelock winding chart to assist opera
tor in setting the correct opening time. The chart 
consists of two moveable disks. Set one disk to 
the present time and day; set the second disk to 
the desired opening time and day; and the re
quired wind hours needed to set the movements 
are shown in the aperture at the center top of the 
center disk. 

of the lock case. This plunger should remain 
in a depressed position. The unit is now in 
a locked position. 

7. Close the safe or vault door 
firmly and lock. 

RELEASE FEATURE 
As a safety feature, this timelock may be 

changed from a locked position to an un
locked position by pushing the manual
release pin to the left and releasing. 

DAY OPEN FEATURE 
As long as the plunger is not pressed, the 
timelock will remain in the release posi
tion after the movements are wound per
mitting locking and unlocking of the safe 
or vault during office hours. IMPORTANT: 
To use the day open feature, make certain 
the plunger is in the unlocked (not de
pressed) position. 

Figure 7 shows the side of this 
timelock case. Note the hole in the upper 
right-hand side of the case. It is into this 
hole that a pin from the safe or vault's 
boltwork extends. When the door is locked, 
the pin extends into the timelock. With the 
timelock set and running, the pin is blocked 
by the timelock mechanism. If the combi
nation to the safe or vault is unlocked and 
the boltwork moved, the timelock pre
vents this pin from entering the timelock 
case until the proper opening time. There
fore, the boltwork will move no further 
and the door will not open. 

When the first timelock move-

Figure 6. Sargent & Greenleaf Series 6300 outer 
case details. 

Figure 7. Side of the case revealing hole into which 
the vault's boltwork pin enters the timelock. 

I~ 
\NITSCHI Announces THE WATCH EXPERT 

~~'-./ 

• Automatic gain control. 
• Four selectable measuring times. 

• Printer-connection for the printout of the numerical or 
graphical measuring protocol.* 

• Built-in speaker to hear the watch, switchable ON and 
OFF. 

* Printer pictured in background is an option. 

WITSCHI ELECTRONICS USA, Ltd. 

A State-ofthe-Art 
Mechanical Watch Analyzer 
With a Recession-Fighting 

Price of $1,680.00 

It's clean looking, user friendly, very portable, and look what 
it can do: 

• Graph recording of the watch-beats on a LCD graphic 
display. 

• Selectable resolution (magnification) of the diagram 
recording. 

• Numerical display of; rate, beat error and amplitude. 
• Automatic selection of the number of beats for all current 

watch types. Manual selection for any special number of 
beats. 

• Automatic search of the beat number corresponding to 
the rate zero of the watch. 

P.O. Box 2, Palmyra, NJ 08065-0002 
Tel.: 1-800-882-7977 Fax: 1-609-829-2266 
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ment reaches "0" hours, the blocking 
mechanism (Figures 8 & 9) drops out 
of the way allowing the pin from the boltwork 
to enter into the timelock case and allows 
the boltwork of the door to open. 

An older Sargent & Greenleaf 
timelock installation should illustrate how 

Figure 8. With the front of the case removed, we 
can see the timelock tripping levers and springs 
which link the timelock movements to the "block
ing lever' that permits entry of the boltwork pin. 

Figure 9. The tripping lever mechanism removed. 

Figure 10. Vault door of a circa 1920 Sargent & 
Greenleaf timelock installation. 
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the timelock mechanism works in con
junction with the safe or vault door's bolt
work to effect a control on the opening of 
the door. 

Figure 10 shows the inside of an 
older vault door (circa 1920s). Figure 11 
shows a close-up of the timelock and the 
pin that extends from the boltwork into the 
timelock case. 

Figure 12 shows an even closer 

Figure 11. The Sargent & Greenleaf timelock and 
the boltwork pin that links the door's boltwork with 
the timelock. The pin enters the timelock case 
through the lower left-hand comer of this particular 
model. 

Figure 12. A closer view of the entering boltwork 
pin. Note also the large 'blocking lever' resting on 
the bottom of the case. 

view of this pin. When thetimelockmove
ments are running (and therefore the time
lock mechanism is activated) a "block" 
prevents the pin from moving further into 
the tim elock case. Since the pin is attached 
to the boltwork, even though the boltwork 
is operational (the combination lock has 
been opened), the timelock "block" pre
vents the boltwork from moving, therefore 
the door cannot be opened. 

When the first movement in the 
timelock case reaches "0" hours (opening 
time), the blockage drops out of the way of 
the boltwork pin and the bolts can move 
when the handle on the outside of the vault 
door is turned (Figure 13). 

Figure 13 also shows a close-up 
of the three Sargent & Greenleaf large 
type timelock movements controlling this 
timelock case. Note the blocking arm has 
dropped out of the way of the boltwork 
pin, allowing the bolts to operate freely. 

Figure 14 shows the winding in
structions for this timelock. From the note 
on the bottom of the card, someone must 
have either wound the movements too 
much (delaying the vault's opening time) 
or too little (causing the vault to be ready 
to open before office hours, causing a po
tential security risk). O 

Figure 13. The three large type Sargent & Green
leaf timelock movements have reached 'O' hours 
allowing the large 'blocking lever' at the bottom of 
the mechanism to drop out of the way of the 
entering boltwork pin (lower left comer of the 
case). 

Figure 14. Winding chart for this timelock installa
tion. 



Saving Your 
Horological Times? 

Well, if you are ... 

... we have the answer to protecting and or
ganizing your magazines. Our leather-look 
binder holds 12 issues (one volume). End 
the frustration of searching for back issues 
or trying to remember technical details that 
you just know you've read. If you are inter
ested in organization, send a check or money 
order in the amount of $8.95 to HT Bind
ers, P .0. Box 11011, Cincinnati, OH 
45211. 

Allow 3 weeks for handling and delivery. 

YOUNG-NEAL COMPANY, 
INC. 

1838 Elm Hill Pike, #116 
Nashville, TN 37210 

INFORMATION 
( 615) 889-0060 

ORDERS: $10 Minimum 
(800) 251-8580 

We accept MasterCard & Visa 

Selling only 
EVEREADY WATCH CELLS 

at competitive prices! 

Our Crystal Fitting Services 
Are the Very Best. 

Offering in Most Cases Same Day 
Service. If You Haven't 
Tried Us, You Should. 

Ionic Process Cleaning Now only $87.50 

Distributed by 

• Cleans opals, emeralds 
and all soft stones. 

• Not an ultrasonic-no 
damaging sound waves. 

• No heat, ammonia or 
acid. Meets O.S.H.A 
standards. 

• Safe for gold and 
silver. Does not remove 
metal. 

• Soft bubbles do the 
work-cleans from pores 
in metal. 

• Fast, efficient, safe and 
quiet. 

• Superior degreasing-a 
must for prepfuting. 

Ray Gaber Co. • 800 Penn Ave. • Pittsburgh PA 15222 • 800-792-2820 
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CLOCKMAKING BITS 

A6oat ... 
A BENT ARBOR 

and 

By J.M. Huckabee 
CMC, FBHI 

THE MISLOCATED PIVOT HOLE 

Q. What can I do about a bent arbor which often 
occurs when a clock breaks its mainspring? What is 
your solution to this difficult problem? 

A. The problem is indeed a difficult type of repair. 
There is a serious possibility the arbor will break which will 
mean a new arbor, and possibly a pinion will be needed. 

In old American clocks the arbors are large and soft, 
not much harder than a common nail. I have had very good 
success in straightening these. With a little practice a work
man can effect an excellent result. 

Some of the higher grade clocks have hardened 
arbors, pinions, and pivots. It is highly probable these will 
break if straightening is attempted. Even so, these can 
usually be straightened by first annealing the piece. This 
requires removal of the wheel, coating the arbor with an 
antioxidant, heating, and slowly cooling. 

My method of annealing the piece is to coat it with a 
borax flux (the type used for silver soldering), heat to a red 
color, and back off the flame over about a half minute. The 
piece is air cooled for a few minutes and then submerged in 
water; the flux will release within a few minutes. The arbor 
is now moderately soft and will look frosty white. Test with a 
file to be sure the piece is soft. 

I lay the arbor on two identical bench blocks with the 
pinion between the blocks. The blocks are resting on a third 
block which is large enough to accommodate the setup. Now 
rotate the arbor until the high side is up. Use a brass punch 
with a flat face for the forming tool. Repeated strokes with a 
small hammer will ao thejob. Test for truth in a depthingtool, 
caliper, or even in the mo.vement. 

On old American clocks the arbors are soft and no 
heat treatment is necessary. Those which were hard should 
be returned to hard. Coat and heat the arbor to low red, held 
in a tweezer, and remove the flame. Quickly wave rapidly in 
the air for quick cooling. Small pieces usually can be air cooled 
rapidly enough to return to hard. 

Test arbor hardness with a fine file before annealing 
and again after heat treatment. This gives a good.judgment 
of a successful job. 

The piece will require polishing and possibly plate 
bushings if the pivots are significantly reduced in diameter. 

Yes, bent arbors are a serious problem, but most 
times can be salvaged with careful workmanship. 

Q. On a recent repair a bushing was mislocated 
very slightly, but enough to affect proper gear action. 
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Please give your recommendation on how to solve the 
problem. How do you handle such a dilemma? 

A. Don't despair! We have all been in the same 
situation, and it's not too difficult to correct. We close the hole 
and start again. 

Let's assume an old American clock is in mid-range 
of the time train, the wheel-pinion mesh is too deep, and the 
wheel and·pinion are near one plate. Here is a method that 
works out nicely: 

From a piece of 3/16 inch brass rod, cut a disc that is 
equal to plate thickness. Ream the plate hole to about three 
thousandths of an inch smaller than the disc. We need a slight 
chamfer on both edges of the disc as well as in the entry of 
each side of the plate. Place the plate on a hard bench block 
and lay a short piece of 8-day mainspring on the disc and 
strike with a hammer. The disc pops into the hole with a nice 
open-appearance joint line on each side of the plate. 

Locate the pivot hole position from the opposite 
plate. Use a good strong divider and from the two adjacent 
pivot holes, scribe an arc on the new disc-plug. At the 
intersection of the two arcs on our plug should be the exact 
location of the pivot. Drill, broach, and oil-sink the new hole 
and test the gearing for proper operation. 

This type of repair will show the pivot to be a little 
off-center of what appears to be a bushing. I often use a larger 
disc-plug, in the order of 1/4 inch in diameter, to somewhat 
obscure the off.·<:enter situation. A lathe-turned disc will 
finish out very nicely with no expectation of a subsequent 
problem. 

A good strong depthing tool can be used to a great 
advantage in locating a misplaced pivot hole. This does not 
mean a depthing tool is required, only that it is a classic 
application for the tool. A good dial caliper, using the pointed 
inside measurement tips, will also give good results. 

I'm surprised that the bushing tool manufacturers 
do not supply undrilled plugs to solve the problems at hand. 
Surely everyone replacing bushings will at some time mis
judgea pivot hole location. An undrilled plugwould be a quick 
solution. 0 

If you have a subject that you would like J.M. Huck
abee to address in a future article, send it to: "Ask 
Huck," c/o Horological Times, 3700 Harrison Avenue, 
Cincinnati, OH 45211. 



SCHOLASTICALLY 
SPEAI(ING Hank Fralix 

Winter Park 
Adult 

Vocational 
Center 

Watch & Clock School 

~ inding a watchmaker or clockmaker in a jewelry r department store or a jewelry store is becoming 
more and more rare. There aren't enough new watchmak
ers and clockmakers to replace the ones who are retiring. 
We need more students and more teachers. 

I was paralyzed from the waist down in 1960. I 
finished high school and then went to the Gruen Watch
making School in Cincinnati, Ohio. That was almost 30 
years ago, and since then I have always been able to find 
a job to support myself. This is a great trade for anyone, 
but it is super for a person with a handicap. You can work 
at home, or in a jewelry store for yourself or someone else. 
I've done all three. 

For two years I worked in Cincinnati, then I 
moved to Tampa Florida. I spent 10 years in Los Angeles, 
CA, and for the last 16 years I've lived and worked in 
Orlando, FL. I found out about a watch and clock repair 
school near my house in Winter Park, FL, where I start
edvolunteering several nights a week. We have three in
structors at the school now, and have an open-entry 
program designed to prepare a person in the skills to 
become a watch/ clock repairer. We have the latest equip
ment, and our instructors all practice our trade and are 
familiar with all the latest models. We encourage retired 
people looking for a new career or hobby to attend, or a 
young person looking for a rewarding career. 

The opportunities for employment or self-em
ployment are staggering. I took one graduating student to 
ten repair places, and he was offered nine jobs. 

Our instructors are always there for the students 
if they have a problem. 

For more information about our school, contact 
Mr. Tom Bransford at: (407) 647-6366, ext. 253, or write to: 
Winter Park Adult Vocational Center, Watch/Oock School, 
2250 lee Rd., Winter Park, FL 32789. 

(Fi"'i Precision 
~ Crystal Cutting Co. 

"For All Your Watch Crystal Needs" 

SAME DAY 
SERVICE 

SATISFACTION GUARANTEED ON ALL WORK 
Supplies of 
All Major Crystals 

Expert Crystal Cutter 
With 10 yrs. Experience 

LOWEST 
Prices in the Country 

SHIP TO 
Precision Crystal Cutting 
23940 Eureka 
Taylor, Ml 48180 

Reference & Price List 
On Request 

(313) 287-3480 • FAX (313) 374-2927 (24 hrs.) 

D 
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James Adams, CMW, FBHI 

Metal Stress 
What and Why 

rl et's go for something different this time. Let's 
I!. change, at least for one time, mental direction. 

I think it's called "change of pace." 
Why do things break? No, really now: What is 

the underlying reason for this to happen? You go along 
nicely in life, and there it is: A CRACK! Out of nowhere. 
A tractor,jet engine, car, and yes, time machines (wrist 
or pocket watches to the uninitiated). These are well
built, robust engineering marvels, and yet ... 

Matter, the stuff made of atoms and molecules, 
is really tenuous stuff. Things appear stately, durable, 
and in some cases indestructible. Not so! 

Let's look at a metallic substance on the atomic 
or molecular level. Each atom or molecule is attracted to 
another similar atom or molecule, and generally speak
ing, this attraction is greater in one direction than 
another. A very obvious example of this is in crystal 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Figure 1 
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Figure 2 
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formation. This bonding system also occurs in metals 
though in a less obvious manner. When similar atoms 
join to form a union, so to speak, they will bond together 
in the direction of most electrical attraction, and form 
up into layer patterns, as shown in Figure 1. Remember, 
we are speaking of a finished piece of metal structure. It 
has been mined, the ore smelted, cast, rolled, or pounded 
into shape, then machined, and as I said, the ideal atom 
structure appears in Figure 1. 

But, in actual fact, something can and does 
happen, and that something is called plastic deforma
tion. It works like this. As the layer of atoms is laid 
down, and bond (one layer over another), sometimes a 
layer of atoms will stop growing! Then the next layer of 
atoms will grow normally. Sometimes more than one 
layer stops growing before the normal growth factor 
takes over (see Figures 2 and 3). In Figure 2, atom layer 
#2 had stopped, and atom layer #3 resumes a normal 

• • • • • • • • • A ----• • • B • • 4 • • • • 
.r • • • • • • 
' • • • • • 

Figure 3 

Figure 4 



growth pattern, but a void has been created at "A." In 
Figure 3, layers #2 and #3 stopped, while #4, #5, and #6 
resumed a normal pattern, but voids at" A" and "B" were 
created. These voids are the incubators of MINI atomic 
"cracks," or holes. 

These holes can migrate. Really, gang. If you get 
two layered holes near each other, the bonding sur
rounding the atomic structures is such as to cause the 
atom lattice structure layers to shift toward each other 
in the strong attraction direction, causing the "holes" to 
drift together. Each time a faulted atomic layer shifts, 
other larger "holes" are created or the plastic layer 
attraction causes the "hole" to migrate to the edge 
boundary (if the edge boundary were close). Kinda run 
that past your mind's eye. Neat, huh? After a while, 
these migrating "holes" have joined up with others of 
like nature, and we get a visible crack. And the more 
holes that join together, the faster they move. A form of 
energy builds at the tip of these migrating holes so that 
the accumulation of excess motion energy exceeds that 
of the atom binding energy, and we get an accelerated 
layer splitting or cracking. 

Hole migration is a deliberately sought-after 
event in transistors. The metal is specially doped with 
impurities to create "holes" that migrate. 

Back to the drawing board. There is no way to 
eliminate these dislocations; they happen. The only 
thing to be done is to try to estimate this fatigue 
breakdown of metal and just stop using that particular 
metal part. Easy to say, huh? Gang, this is just interest
ing stuff. Not at all a deep scientific study, just interest
ing. Motion and heat will also cause cracking. Most if 
not all atom unions are tenuous. Very much so. Folding 
a piece of tin plate back and forth a few times will break 
it apart. Strike a crystal in the direction of its atomic 
layering, and you'll easily cleave it apart. The friction of 
moving atomic bonding creates heat. Heat in turn 
excites the bonding into letting go. 

Motionandheatworkhandinhand.Brittleness 
is where the bonding is so hard and stressful that when 
just a few of the atomic bondings are separated, it causes 
a chain reaction at an unbelievably rapid rate. 

When metals are alloyed, the alloy acts some
what like a glue. It tends to coat the main metal, and 
creates a toughening situation. It's as if the alloy seeks 
out the atoms of the primary metal and forms bonds of 
"brotherly love." In doing so, it seems the alloy material 
infiltrates the latticework of the prime metal atoms and 
kinda smooths things out, filling spaces, gluing things 
together, making things smooth, and in doing so, cre
ates a toughness. Of course, this explanation is not 
scientifically correct, but correct enough for us to see 
what is happening. 

Another effect of alloying is that it tends to stop 
or radically slow down the migration of "holes." To give 
you a graphic idea of a "hole," take a deck of playing 
cards. As they are stacked up, visualize the individual 
cards as layers of atoms bonded together strongly, and 
the union of each card as the lesser strength bond. Now 
from inside the deck, take and pull out halfway one card, 

or three cards, or five. These pulled cards are to be 
thought of as the dislocated atomic layers.Now, squeeze 
together the deck. Notice the void space at the disloca
tion, and how the remaining cards bend to join away 
from the dislocation. These areas of bending are really 
stress areas, further points of internal weakness. 

How about that, gang? You still awake? Hangin 
there! This is only one article long. So what you've seen 
in this deck of cards is (or would be) the nucleus of a 
micro-crack in a metal. (Snore ... zzzzZZZZZZZZ . .. ) 
WAKEUP!! 

Mechanical loading at elevated temperatures 
will accelerate this micro-crack migration. A metal is at 
its weakest at the ends of the atom layers--or in other 
words, at the edges of the material--simply because of a 
reduction in atom binding. The edge atoms have at least 
25% to 50% less adhesion than their internal buddies 
(Figure 4). 

There is another factor to consider, and that is 
the electrical force field, created by the atoms on the 
surface of a metal. This has a very high absorption 
capacity. This means these surface atoms will absorb 
layers of air, water, and various other substances--in 
effect, weakening the interaction of the metallic atoms 
on this level. This "rebinder" effect allows these foreign 
substance materials to penetrate through to those mi
cro-cracks and create pressures to develop other crack
ing. (Snore, snore, snore ... Z-Z-Z-Z-Z-Z ... ) Come on, 
gang!! This is fascinating stuffl 

Micro-cracks develop slowly, but as they grow 
in size they develop faster, until, at such time in their 
growth, the crack develops so fast as to seem instanta
neous. Another thing: As cracks develop, regardless of 
their developmental nature, they will emit sounds. As 
the bonds between atoms and molecules separate, that 
separation creates electomagnetic emissions--SOUND! 
This sound is generally in the ultrasonic range. (Z-Z-Z
Z-Z-Z . .. ) WAKE UP!! 

There is so much more that can be said about 
this fascinating subject, but I know it may be too boring 
to you. So, I'll leave you to ponder all this, and rest 
assured we will return to why we are here. 

Next time, let's talk about the detached lever es
capement, its function, and the problems that you'll run 
into. But, now really, gang, this article wasn't too 
boring, was it? Snore, ZZZZZZZZzzzzzzz . ...... Okay, 
okay! 

REFERENCE 
Friction, Wear, Lubrication 

Prof. l.V. Kragelsky, V.V. Alisin. 
Portrait of a Crack 

V. Finkel. 0 
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WATCHE~ 

Robert D. Porter, CMW 

A CYLINDER ESCAPEMENT WATCH 
FROM THE HOUSE OF BADOLLET 

Geneva,Swi~erland 

~ nglish watchmakers Tom-
1!5 pion, Booth, and Houghton 

are credited with being co-inven
tors of the cylinder escapement, 
patented in 1695. It was further 
developed around 1 725 by George 
Graham, another famous English 
watchmaker. 

The English cylinder es
capement watch became a para
digm for watchmakers in France 
and Switzerland where it was fur
ther refined. Millions of watches 
were manufactured during the 
century and a half it was pro
duced. Then, as now, the repair of 
these watches provided opportu
nities for watchmakers in many 
countries. 

Figure 1 
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The house ofl.M. Badollet, 
Geneva, Switzerland, produced the 
example shown in Figures 1 and 
2. The fine quality of its engraved 
dial and 18K engine-turned case 
is apparent. 

The 33 mm movement is 
pictured in Figures 3 and 4. The 
two screws holding the movement 
in the case are being backed out in 
Figures 5 and 6. The finely en
graved metal dial is shown in Fig
ure 7. A piece of 35 mm film was 
used to protect the dial as the 
hands were pulled. The dial is a 
light press fit onto the edge of the 
movement. No dial feet or screws 
are used. 

Figure 2 

Figure 3 

Figure 4 



Figure 5 

Figure 8 

Figure 8 is a good view of 
the movement, which had a bro
ken lower cylinder pivot. This watch 
also needed cleaning and lubri
cating. 

Cylinder escapement 
watches do not have a pallet fork 
to prevent the train from running 
down if the balance bridge and 
wheel are removed. Damage to the 
delicate escape wheel can result if 
the train is not blocked, or the 
power let down, before removing 
the balance assembly from the 
watch. Figure 9 illustrates the use 
of a piece of Rodico® to block the 
third and fourth wheels of the train 
before the balance assembly was 
removed in Figures 9, 10, and 11. 

The Rodico was then care
fully removed and the train al
lowed to run down. This gives us a 
check of the gearing, and also 
prevents accidentally breaking the 
delicate click, which could result 
from bending it too far from the 
ratchet while letting down the 
power. 

Figure 12 is a good view of 
the train layout and the escape 

Figure 6 

Figure 9 

Figure 11 

Figure 13 

wheel, the teeth of which are in
clined planes, used to impart 
motion to the balance wheel. 

The fine workmanship 
under the dial is shown in Figure 
13. The Maltese cross stopworks 
mechanism on the mainspring 
barrel cover is for the purpose of 
utilizing the most uniform portion 
of the mainspring torque, thereby 
improving the timekeeping. For 
example, if it took five complete 
turns of the winding key to fully 
wind the watch without the stop-

Figure 7 

Figure 10 

Figure 12 

Figure 14 

works, and the stopworks would 
only allow four co~plete turns, 
then the spring could be let down 
a half turn before the stopworks is 
installed, effectively eliminating the 
beginning (weakest) and ending 
(strongest) extremes of the main
spring torque. It's a good idea to 
study the stopwork action before 
taking it apart for the first time. 

The small pin holding the 
stopwork finger piece to the square 
of the mainspring arbor is being 
removed in Figure 14 to allow the 
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barrel cover to be removed. 
The cap jewel plate over 

the lowe~ balance hole jewel is 
being removed in Figure 15. Fig
ure 16 pictures the use of a jewel 
gage to measure the hole diameter 
of the balance jewel. The tapered 
needle is inserted into the hole 
jewel and the measurement taken 
when the nosepiece of the gage 
bottoms out on the jewel surface. 
This information will be used to 
make a properly fitting pivot plug 
for the balance cylinder. 

The tapered pin that pro
vides friction between the center 
wheel and its cannon pinion is 
being lightly tapped out of the 
cannon pinion and center wheel 
with a punch in Figure 17. 

The movement was then 
turned over and is in the move
ment holder in Figure 18. All the 
bridges have been removed from 
the gearing except the barrel bridge, 
also being removed for ultrasonic 
cleaning. 

Figure 19 is a good view of 
the underside of the balance as
sembly. Please note that the bal
ance wheel has a small banking 
pin on its outer rim that is diamet
rically opposite the banking pin 
attached to the underside of the 
balance bridge. The banking pins 
limit the motion of the balance 
wheel to slightly less than 180 
degrees of arc in either direction, 
although the balance motion is 
usually around 120 degrees. 

The regulator guard finger 
is being rotated in Figure 20 so the 
hairspring can be freed. Figure 21 
shows the use of a single edge 
razor blade to carefully wedge the 
hairspring stud out of the balance 
bridge. 

The three-armed balance 
wheel and hairspring is illustrated 
in Figure 22. Figure 23 shows the 
use of a screwdriver blade as a 
gage so the hairspring can be put 
back on the balance in the correct 
position during assembly. A sketch 
was made showing the relation
ship between the arms of the bal
ance, the hairspring stud, and the 
banking pin on the rim of the wheel. 

The hairspring has been 
removed from the balance in Fig-
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Figure 15 

Figure 16 

Figure 17 

Figure 19 

Figure 18 

Figure 20 Figure 21 

Figure 23 

Figure 22 



ure 24. Figure 25 is a good view of 
the cylinder with its broken lower 
pivot. 

The good upper pivot is 
being gaged with a homemade hole 
gage in Figure 26. 

Figure 27 is a picture of the 
short knee punch that will be used 
to remove the pivot plug from the 
cylinder. This punch was then 
inverted in the staking tool as 
shown in Figure 28 where it sup
ports the back side of the pivot 
plug as the cylinder is pushed off 
the plug with a hole punch that 
rests on the edge of the cylinder 
and yet will clear the plug, as shown 
in Figure 29. This is a very delicate 
operation, and must be approached 
with caution as the cylinder is 
very easy to break. The pivot plug 
we have just removed from the 
cylinder is shown in Figure 30. 
The diameter of the plug was 
measured with a micrometer. The 
gaging of this plug is extremely 
important because the tolerance 
for error is in the micro-inch range. 
A replacement plug that is too 
large will surely split the cylinder; 
too small and it will not stay in 
place. 

Figure 31 illustrates sev
eral of the parts in a basket after 
ultrasonic cleaning. Figures 32 and 
33 show the replacement pivot plug 
being made in the lathe. The first 
tiny plug was lost while being cut 
off, and is presumed to still be 
exploring my workshop. A piece of 
Rodico, on the end of a brass rod, 
was used to capture the second 

Figure 24 

plug as it was parted from the 
stock in Figures 34 and 35. The 
plug was reversed in the Rodico in 
Figure 36 and inserted into the 
lathe collet so the back side of the 
plug could be stoned to length. 
The pivot was made the same length 
as the good upper pivot. 

An old punch was ground 
to fit the slot in the cylinder so the 
replacement pivot plug could be 
installed. Figure 37 pictures the 
use of a close-fitting hole in my 
bench block to hold the punch 

Figure 25 

Figure 26 

Figure 27 

Figure 28 

Figure 29 

Figure 30 

Figure 31 
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Figure 32 

Figure 35 

Figure 38 

end square to the silicon carbide 
paper to grind a flat face on the 
punch perpendicular to its axis. 

Figures 38 and 39 show 
the use of the punch to press the 
cylinder onto the new plug, being 
supported on a hole stump. Heavy 
grease was used to hold the plug 
in place on the stump. 

The balance is being tested 
for fit to the watch in Figure 40. A 
blower was used to cause the bal
ance to rotate. Luckily, no further 
adjustment was necessary. 

The hairspring is being 
pressed onto the balance wheel 
with a hollow punch in Figure 41. 
The cylinder is in a hole in the die 
plate and the balance is being 
supported by the brass sleeve 
through which the cylinder fits. 

Figure 42 illustrates the 
use of our screwdriver "gage" to 
make sure the hairspring stud is 
in the correct position. The hair
spring stud was pressed back into 
place in the bridge with tweezers, 
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Figure 33 

Figure 36 

Figure 39 

Figure 41 

Figure 34 

Figure 37 

Figure 40 

Figure 42 

Having Technical 
Problems? 

Call the 
AWi Hotline 

(513) 661-4636 



Path of escape wheel _ 
teeth \ 

Figure42A 

An escape wheel tooth 
Is giving Impulse to the 
receiving edge of the 
cylinder. 

Escape wheel tooth is 
locked on inside of 
cyllnder. 

making sure that the hairspring 
was centered between the regula
tor pin and its guard. 

Figure 42A is a generic 
sketch showing how the balance 
wheel and cylinder should be set 
up (with no power on the watch) to 
assure proper action. The banking 
pin on the balance wheel is dia
metrically opposite the banking 
pin under the balance bridge. Please 
notice, too, that the cylinder re
ceiving and discharging edges are 
square to a line drawn from the 
center of the escape wheel through 
the center of the balance wheel. 
Figure 42B is an enlarged illustra
tion of the relationship between 
the cylinder and escape wheel. This 
assures that the balance will re
ceive an equal impulse in both 
directions when the mainsprtng is 

Figure42C 

The balance wheel has 
reached the limit of its 
arc of motion end is 
about to start its swing 
in the opposite direction 
under the influence of 
the hairspring. 

Banking pin on r balance bridge 

• I I 

1
1 I 

I~ 
I~ 

I 

An escepe wheel tooth 
is now starting to give 
Impulse to the discharg
ing edge of the cylin
der. 

wound to provide power. Figures 
42C and 420 illustrate the action 
between the cylinder and escape 
wheel teeth. 

Figure 43 is a look at part 
of the mainspring assembly and 
bridge, with the two dedicated 
bridge screws. The barrel cover 
was then snapped in place and the 
assembly and lubrication process 
continued. 

The train was rounted while 

I 

Figure 43 

Figure 428 

The impulse to the d is
charging edge is com
plete. The next tooth 
of the escape wheel wil I 
now drop/lock onto the 
outside of the cylinder. 

Figure420 

The next tooth on the 
escape wheel has locked 
on the outside of the 
cylinder as the balance 
wheel completes its arc 
of motion. 

the watch was being assembled to 
determine the vibrations per hour 
the balance should make, as fol
lows: 

Wheel (C)64 X (3rd)60 X (4th)60 X (E)15 x 2 = 
Pinion (3P)8 X (4P)8 X (EP)6 

Figure 44 

6,912,000 
~ 

= 18,000VPH 
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The number of teeth and leaves in 
each wheel is: 

Center 
3rd 
4th 
Escape 

~ flHJQK 
64 
60 
60 
15 

Number of Impulses to 
balance wheel per tooth 
of eBCllpe wheel: 2 

not considered 
8 
8 
6 

The lifting action of the 
inclined plane of each escape wheel 
tooth upon the receiving and dis
charging edges of the cylinder 
results in an impulse to the bal
ance, first in one direction and 
then the other. 

Figure 44 shows the watch 

Figure 45 

Figure 46 

being wound with its key for the 
first time after being repaired. Oh, 
what fun it is to see the balance 
start up on its own with a good 
motion! 

The tapered pin is being 
inserted through the center wheel 
(Figure 45) to provide friction be
tween the center wheel and the 
cannon pinion (Figure 46). 

Figure 4 7 is a view of the 
movement back into its case. The 
dial was then pressed into place, 
and the hands fitted, as shown in 
Figure 48. Mr. Badollet would be 
proud to know that his fine watch 
is running again. 

D 

Figure 47 

Figure 48 

ELECTION RESULTS 
AW! BOAR.D OF DIRECTORS 

A count of the ballots in A WI's recent election for the Board of Directors has resulted in 
the following members being elected to serve a three-year term: 

James Adams, Shelbyville, IN; Gerhard Hutter, Palm Beach, FL; Robert L Macomber, Prescott, AZ; 
Benjamin Matz, Flushing, NY; and Robert A. Nelson, Minneapolis, MN. 

Thanks to all the members who voted in this year's election! 
Our thanks also go out to the candidates for allowing their names to be placed in 

nomination. All of them were eminently qualified and have already contributed to the progress 
of the Institute. We look forward to utilizing their special talents as we strive to better the field 

of horology for the members of the American Watchmakers Institute. 

James Adams Gerhard Hutter Robert L. Macomber Benjamin Matz Robert A . Nelson 
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PENDULUMS: 
THE BASIC FORMULA 

PART 1 

By Henry B. Fried, 
CMW, CMC, FAWI, FBHI, *FNAWCC 

~ requently the problem arises of replacing r a missing or damaged pendulum in a clock. 
The clock may be considered an antique, discontin
ued by the manufacturer. In this case no information 
is usually available to indicate what the length and 
weight of the pendulum should be in order to keep 
the correct time. 

Whenever possible, the owners or collectors 
of other such clocks should be traced for the infor
mation about the pendulum. Otherwise, the prob
lem can be solved with a few simple formulas and 
long established tables. If a name does appear on the 
back of the clock, it is probably that of some clock 
jobber rather than the name of the true maker of the 
clock. 

ffiSTORICALLY SPEAKING 
The earliest known clocks based on mechanical 
principles used a foliot as a frequency standard. This 
is the oxbow-shaped bar shown in Figure 1. The 
foliot acted like a balance with weights hung on each 
arm. The weights were shifted in pairs closer or 
further from the center axis to hasten or retard the 
clock's timekeeping. Some variations of the foliot 
used a ring instead of a cross bar, and still other 
types of cross bars resembled dumb bells. 

In 1583, a young man named Galilei-Galileo 
noticed a swinging amp in a vault of the Cathedral of 
Pisa. He timed it with his pulse and reasoned that 
such a swinging body could be made to count time 
correctly. Galileo never made a clock on this prin
ciple, but he had it perfectly outlined in his mind. As 
a blind old man, he dictated a description of his idea 
to his son. The younger Galileo's drawing in Figure 2 
has been the basis for several museum reproduc
tions. 

Shortly after Galileo's death in 1656, the 
Dutch scientist Huyghens applied the pendulum to 

Figure 1. Foliot with verge escapement. The foliot was used up to the mid
seventeenth century. Two weights were shifted closer or farther from the 
center axis to speed or retard its action. The verge escapement has a crown 
wheel with pointed teeth. Two pallets are set on the staff ofthefoliotat90° 
angles to each other. The top pallet indexes each tooth from right to left 
while the lower pallet works in the opposite direction reciprocating the 
movement of the foliot. 
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Figure 2. Drawing by Galileo the Younger of a pendulum timekeeper 
described by his blind father. The upper arm of the pendulum lifts an 
arresting hook which locks the escape wheel. As the escape wheel turns, 
one of its pins intercepts the lower pallet-arm of the pendulum, swinging the 
pendulum to the right. This in turn releases a hook which descends into the 
escape wheel and catches the front of the tooth allowing the pendulum to 
swing free briefly. 

clocks and started a revolution in timekeeping and 
clock design. He formulated the laws of the pendu
lum in his pamphlet Horologium ( 1658) and later in 
his treatise Horologium Oscillatorlum (1673). 

There has been little improvement since then 
on the principles governing the pendulum. So today 
we resort to the formulas set down by Galileo and 
Huyghens centuries ago to gauge a pendulum in one 
of our clocks. 

BASIC PRINCIPLES 
A short pendulum will swing more often in a given 
time than a longer one. A pendulum's length is 
measured from its point of suspension to its center of 
gravity. The point of suspension is the spot where the 
pendulum pivots and its center of gravity is the 
center of the weight. 
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There are two types of pendulums: simple 
and compound. The simple pendulum of the scien
tist is a metal ball suspended from a weightless 
string. In this case, all the weight of the pendulum is 
in the metal ball. 

But while this device is useful to the scien
tist, it cannot be successfully installed in a clock. We 
need a stiff pendulum rod which itself has mass and 
weight. In clocks, the metal ball is substituted by a 
disc or cylinder, and instead of the weightless string, 
a suspension spring of thin resilient steel is used to 
supply a special arc to the pendulum's swing. This is 
the compound pendulum used by clockmakers. In 
this case, the point of suspension is the point at the 
tip of the suspension spring where it bends when the 
pendulum swings. Because the rod and spring have 
mass and weight, the center of gravity is that point 
on the pendulum where it would balance like a 
seesaw on a knife edge. For most pendulums, this 
point would be somewhere above the center of the 
pendulum bob, shown in Figure 3. 

CALCULATING MEASUREMENTS 
To gauge a proper replacement for a given pendulum, 
we need to know how often it will be required to swing 
in one minute. We can then obtain the length of the 
pendulum from standardized tables. One beat, or 
oscillation, is the pendulum's swing from one side to 
the other. 

If our clock has a seconds hand, our problem 
is made easy. While the seconds hand points to the 
60 mark, move the anchor's fork back and forth until 
the hand returns to its starting point. The total 
movements will be the number of required pendu
lum oscillations in one minute. 

Some clocks have moving seconds hands 
which do not record true seconds; the hands stop 
before the second 's dial mark 60, and at the next beat 
jump ahead of it. In this case, try continuing the 
count until the hand does stop exactly over the 60 
mark. Thendividethenumberofminutesrequired to 
obtain a 60-to-60 reading into the number of beats 
per minute. 

EFFECTIVE LENGTH 
OF PENDULUM -1 

~?>1 *""' POINT OF' CENT-E~ OF _,,,/' 
SUSPENSION GRAVITY 

Figure 3. Two pendulums with different overall lengths can still keep the 
same time because their effective lengths are the same. Effective length 
is measured from the point of suspension to the center of gravity. 



75 

Figure 4. To obtain the number of oscillations a given pendulum should 
make in a minute, multiply the number of teeth in the center wheel by those 
in the third wheel by those in the escape wheel by the two pallets. 

In some rare cases, the seconds dial is noth
ing more than an eye-catching decoration and the 
moving seconds hand is unrelated to true or frac
tional seconds. Then treat the clock as though it had 
no seconds hand at all. 

Without a seconds hand, we must use the 
wheel or arbor carrying the next fastest moving 
hand. It would be too tedious to manually move the 
anchor clutch until the minute hand made a full 
revolution. A simpler method is to "count the train," 
or list the teeth count of the center wheel, third 
wheel, and fourth and escape wheels, and divide this 
total by the number of leaves in both the third pinion 
and the escape pinion. If the clock has a fourth wheel 
and pinion, these too must be included in the count
ing. Multiply the resulting number by two (the action 
of the pallets). This formula gives the number of vi
brations which the pendulum should make per hour. 
From this, the number of vibrations per minute can 
be obtained. 

Notice that in counting the train, all pinions 
and wheels going to the source of power, such as the 
barrel teeth, intermediate 8-day wheel and its pin
ion, and the center pinion are ignored. These are 
merely gears which supply power to the center arbor 
carxying the minute hand. It is from this arbor 
toward the pendulum that we determine how mariy 
tiny spurts the minute hand makes in one hour. 

If the center arbor, which carries the minute 
hand around the dial once in an hour, has staked 

x 32 x 2 =4800 
8 VPH 

(80 VIBRATIONS PER MINUTE) 

The counting must be divided by eight twice to account for the pinions, 
and finally by 60 to change the result from vibrations per hour to vibrations 
per minute. 

upon it a wheel with 75 teeth, each of these teeth will 
pass a given point in one hour. This wheel meshes 
with a third pinion of 8 leaves. For every revolution of 
the center wheel, the third pinion turns 9-3 I 8 times. 
Consequently, multiplying the 64 teeth of the third 
wheel by 9-3/8, we find that 600 teeth of the third 
wheel will pass a given point in one hour. 

The third wheel's 600 teeth mesh with an 8-
leaf escape pinion. Thus, 600 divided by 8 tells us 
that the escape wheel makes 75 turns in an hour. 

There are 32 teeth on the escape wheel. 
Multiply 75 by 32 to find that 2400 escape teeth pass 
a pallet in one hour. Because each escape tooth must 
pass two of the anchor's pallets (entrance and exit), 
we now multiply 2400 by 2. This gives us a total of 
4800 swings which the pendulum should make in an 
hour. We know that it will make 80 of those beats in 
a minute since we divided the total by 60 minutes. 

To simplify our mathematical solution, we 
list the count of the teeth on the wheels and divide by 
the count on the pinions, as shown in Figure 4. 

Now that we know the number of swings the 
pendulum should make in one minute, we can refer 
to a table of pendulum lengths and discover that a 
pendulum swinging 80 times a minute should meas
ure 22 inches from point of suspension to center of 
gravity. 

"Pendulums: The Basic Formula" will con
tinue next month. 

D 
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Pickle Barrel 
Marshall F. Richmond, CMW 

JEWELRY CRAFTING AND REPAIR 
Setting Stones of Different Sizes and Shapes 

h.\ s we advance in our knowledge and experience r. in doingjewelry crafting and repair, practically 
every day we come across a different size and shape 
s tone. If the stone is missing, the setting will usually 
give us a good idea of the shape of t he stone that is 
needed. We must rely on what the customer tells us 
regarding the kind of stone needed. 

There are many considerations when replacing 
stones: its shape and size, or if it's genuine or synthetic. 
Is the stone drilled? Is it encrusted? Is it a standard size 
and cut? Figure 1 shows the various cuts exclusively of 
round stones. In Figure 2 are shown standard sizes in 
the various cuts. Synthetic stones are the most uniform 
cuts. Although the overall size may vary slightly, the 
thickness and proportion are nearly uniform. Genuine 
stones are usually available in several grades, and the 
lesser grades vary greatly in thickness and size, so when 
replacing them often the setting must be altered so they 
will fit well . 

Most synthetics are hard and will stand a lot of 
pressure when setting them. Most will also take heat, so 

Figure 1 Figure 2 

VARIOUS CUTS OVAL 
ANTIQUE 0 OVAL OVAL EMERALD 

0 0 0 10•8 

0 
9•7 

0 RECTANGLE MARQUISE 8x6 
OR OR 0 CUSHION PEAR NAVETTE 7x5 

0 D Q 0 8•4 
0 
5x3 
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if a prong needs replacing it is not usually necessary to 
remove the stone to gold-solder the prong. However, 
before applying beat around any stone, it should be very 
clean, then dipped in boric acid and alcohol, and then 
this burnt off, leaving a protective coating of boric acid. 
Before applying heat to synthetic stones, make sure 
they are not doublets because sometimes the heat will 
separate them. Also, check green stones because many 
of them are mineral glass and will not stand heat. When 
doing work where genuine stones are involved, much 
care must be taken in handling them. Many are very 
soft and can crack or chip when being removed. Soft 
stones will definitely not stand heat. 

Many genuine stones are treated to give them 
better color, and when heated they will lose their color. 
Probably the most delicate of stones are pearl, mother of 
pearl, opal, turquoise, and emerald. These stones are 
not only sensitive to heat, but are soft as well. Even 
though pearls are soft, they are tough, and enough 
pressure can be put on the prongs to hold pearls securely 
in place. Mother of pearl is also tough, but if enough 

STANDARD SIZES 
(APPROX. ACTUAL SIZE IN MM) 

EMERALD PEAR MARQUISE RECTANGULAR 

Q 0 0 D 
8x8 10118 

0 Q 12•8 D 9•7 0 9I7 

0 
8x5 

D Q 8x8 10x5 
axe 

D 7x5 0 D ~ 7x5 7x5 
D 8x4 

0 D 6x4 Q 8x4 
D Sx3 8x3 D 5x3 5119 



pressure is exerted, this stone can chip. Opals seem to 
be similar in many respects to mother of pearl, and if not 
seated properly when tightening prongs, these stones 
can break. Turquoise is also soft but reasonably tough. 
Little problem is encountered in breakage of setting 
turquoise, because most is bezel set, and the bezel hand 
burnished over the edge of the stone. Emerald, probably 
the most valuable of the soft stones, requires special 
care in setting, for more than one reason. Most emeralds 
are rectangular with the corners cut off, which makes 
them more of an octagonal shape, and these are set with 
the prongs brought over the corners (see Figure 1, 
emerald shape). With the emerald shape the setting 
must be a perfect fit, so the prongs come over the corners 
and fit snugly well over the girdle of the stone. 

In making repairs, the setting is usually at
tached to the ring or piece of jewelry, but ifit is worn too 
badly to repair, it can be replaced. Many findings houses 
carry a full line of settings for all standard cuts and sizes 
of stones. Although much ingenuity is needed to install 
these new settings, practice that comes with experience 
soon makes it a routine replacement. Stones that are not 
standard cuts or sizes have to have the settings altered 
or if a replacement is necessary the setting will have t~ 
be made. 

Replacement bezels are available from your 
findings supplier in all the various cuts and standard 
sizes in 14Kyellow gold. For white gold, you may have 
to find a findings specialty supplier. I have found that it 
saves me time and money in most cases to handcraft 
the~e ~ttings. This is because when needing only one, 
a mm1mum order must be placed or a special handling 
charge is added to the price, which makes the cost 
higher than what the customer should be charged. Or it 
eats up most of your profit if it is not charged to the 
customer. Also, no time is spent in ordering and waiting 
for the order to be delivered. The one reason that I've 
been able to handcraft most of these settings is because 
I have a rolling mill; I can therefore obtain my gold in 
sheets and wires that can be made any thickness, and 
these can then be sawed or bent to any shape, and gold
soldered to a finished setting. 

REPLACING BEZELS 
A manufactured bezel obtained from a findings supplier 
already has the seat made in the bezel, so the stone will 
seat and not go through this. (Figure 3, point "a" shows 
a side view, and point "c" shows a top view of the bezel.) 
Of course, the first consideration is to choose the bezel 
to fit the stone, and it also must fit the mounting. It must 
be aligned on the ring top and hard-soldered (gold or 
silver) in, with solder flowed completely around the 
bezel. The stone should then set in the bezel with 
enough depth to allow the edges to be burnished over the 
edge of the stone. To make the corners fit as the metal 
is bent over the stone, a "v" cut in the corners with a 
triangular file will allow for a neat corner fit. 

There are two ways to easily bend the edge of the 
bezel over the edge of the stone. A burnishing tool (see 

PROJECT EXTEND 
PROJECT EXTEND PROVIDES SELF-HELP EDU
CA!IO~AL_ f!PPORTUNITIES FOR: 1) The newly 
t:azned indwid~al seeking to gain speed and profitabil
ity. 2) Th~ mar~nal ~~self-trained individual seeking to 
fill g'!l's zn their training. 3) The experienced craftsman 
seeking to extend skills in certain specialties. 

In order to provide access to a maximum num
ber of AWI members, there will be no tuition for the 
programs offered at the A WI Extension Development 
Ce'!'ter. Attendees will be responsible for their transpor
tation and room and board. Motel rooms are available 
for appro_xin:ately $50 per day; most courses last five 
days. A limited number of grants will be available for 
those who need help with room and board. 

PROJECT EXTEND'S TENTATIVE SCHEDULE 
The course schedule presented here is TENTATIVE. 
However, those interested in specific programs are 
encouraged to register now. Class sizes are limited and 
registrations will be accepted by earliest postmark or 
fax date. Each class requires a registration fee of $50 
which will be refunded when you attend the class. For 
specific course and registration details, please contact: 
A WI CENTRAL, 3700 HARRISON A VE., CINCIN
NATI, OH 45211; (513) 661-3838; FAX (513) 661-
3131. 

1991 

Sept. 16-20 
Sept. 23-27 

Sept. 30-0ct. 4 

Oct. 7-11 

Oct. 14-18 

Oct. 21-25 
Oct. 28-Nov. 1 
Nov. 4-8 

Nov. 11-15 

1992 

Jan. 13-17 

Jan. 20-24 

Feb. 10-14 

Feb. 17-21 

March 2-6 
March 9-13 
March 16-20 
March23-27 

Jewelry Repair Marshall Richmond 
Clock Repair III David Christianson 
(restoration) 
Clock Repair I James Lubic 
(beginners) 
Clock Repair II Roland Iverson 
(advanced) 
Clock Repair VI John Nagle 
(striking & chiming clocks) 
Quartz I (beginners) Gerald Jaeger 
Quartz II (advanced) Robert Bishop 
Watch Repair I James Lubic 
(staffing, poising, and timing) 
Watch Repair II Harold Herman 
(hairspring vibrating and finishing) 

Clock Repair V James Lubic 
(prep. and completion of CMC exam) 
Watch Repair VII James Lubic 
(prep. and completion of CMW exam) 
Quartz III Alice Carpenter 
(prep. and completion of CMEW exam) 
Watch Repair III James Lubic 
(complicated) 
Lathe I (beginners) 
Lathe II (advanced) 
Watch Case Repair 
Clock Case Repair 

James Lubic 
Archie Perkins 
Marshall Richmond 
James Williams 
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Figure 3-G) with wrist pressure (shown in Figure 3-E, 
point "e") can, by rubbing, burnish the edge of the bezel 
over the edge of the stone. Sometimes the bezel is too 
thick and does not burnish down tight, and a punch 
(Figure 3-F, showing side and end views) can be used as 
illustrated in Figure 3-D, point "d," by tapping with a 
brass hammer. When the bezel is tight against the edge 
of the stone, any rough mar ks left by the burnishing tool 
of the punch can be smoothed with a fine-cut file, then 
polished on the the polishing motor using hard felt 
wheels with tripoli. Then, using cotton buffs with tri
poli, polish the entire piece of jewelry. Polishing re
quires practice and experience, and with this comes the 
knowledge of the different polishing wheels, buffs, fin
gers, and what to use when different polishing situ
ations arise. 

Making bezels can be a complicated process, so 
this will be discussed in next month's article, along with 
handcrafting box-type settings. 

PRONG SETI'INGS 
These settings for shaped stones are very common and 
used probably more than bezels. Prong-type settings 
expose more of the stone, so consequently they display 
more of the stone's beauty. In most cases, prongs that 
are badly worn can be replaced on other than round 
stones in much the same manner that they are replaced 
on any other stone. On emerald cut stones, four prongs 
are required, one on each corner, and should be the 

D 

F 
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width that covers this cut-off, and should be made of flat 
metal the width of the old prong. Usually when replac
ing prongs on shaped stones, it is best to remove the 
stone, put on the necessary prongs, and reset the stone. 

Pear-shaped stones usually have a setting with 
three or five prongs. Often the pointed end prong is an 
angle that can be filed with a triangular file and the ends 
bent over the point, which not only secures the stone but 
protects the point and covers it. This is so it will not cut 
when accidentally rubbed against the other hand or 
fingers. Two other prongs are usually sufficient to make 
the pear-shaped stone secure. For these prongs, a half
round wire is the best to use. They can be tightened 
using setting pliers. However, care must be used on the 
ones over the point, for it can be broken if too much 
pressure is applied--especially on softer stones. 

Navette or marquise stones, which are pointed 
on each end, can be set with four prongs if the base 
allows the ends of the stone to be flush so they're not a 
sharp protrusion. These prongs sit back from the point, 
and when tight make a secure holding. On more open 
bases, they are sometimes set with the angle on each end 
that covers the point, and then with a prong on each side 
in the middle. This also makes a secure setting. In 
repairing and replacing these prongs, it's best to remove 
the stone. 

Oval stones can be set securely with four prongs, 
but in many cases they are set with six, eight, and even 
as many as twelve prongs. The more prongs used, the 
lighter they can be. In using weaker prongs on softer or 

E 
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more brittle stones, it takes less pressure to bend them 
over the stone. Therefore, the chance of breaking or 
chipping the stone is greatly lessened. Of course, over a 
long period of time wear does take place, and the more 
prongs used the more that will wear; so these will 
require prong replacement or tipping. When a stone 
must be removed to repair a prong setting, the prongs 
should be replaced and not tipped. A good rule on 
tipping is that if the stone will stand the heat required 
for prong repair or replacement, tips are adequate only 
if there is good metal over the edge of the stone. 
Otherwise, the prong should be replaced. 

Part bezel rings are often found using many 
different patterns. Some rectangular stones have a 
corner bezel that covers each of the four corners, leaving 
half or more of the ends and sides uncovered. This 
allows light to get under the stone and in some cases 
greatly enhances the beauty of the stone. Some square 
or rectangular stones have only a bezel on the ends, and 
when faceted on the underside, the seat keeps the stone 
from moving sideways while the ends are secured by the 
bezel being bent over the end edges of the stone. This 
also covers less of the stone than a full bezel, and can also 
help the appearance of the stone. Some oval stones have 
bezels just around the ends of the stone which lets the 
seat hold the stone from moving sideways. This is also 
a secure setting and shows more of the stone. 

There is one type of holding for a stone that is 
often used in high school class rings. The stone is drilled 

SUPPORT 
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American Watchmakers 
Institute 

3700 Harrison Avenue 
Cincinnati, Ohio 45211 

and fits in a seat in the ring base which is a solid back 
with holes drilled to match the two holes drilled in the 
stone. As the crest fits on the top of the stone, the two 
tubular rivets are made on the crest which fits on the 
stone (the two rivets extend through the stone and the 
base of the ring). These are riveted under the base which 
holds the stone securely, as well as the crest. In addition 
to this riveted holding, some class ring manufacturers 
also fasten the stone in with a tough cement. Because of 
this, replacement of one of these stones can be almost 
prohibitive to a jewelry craftsman. 

Replacing stones in class rings in many cases 
can be quite expensive. The stones are not standard 
sizes, and duplicates will have to be special cut or 
ordered from the manufacturer. The manufacturer of 
class rings will repair or even replace any ring of their 
manufact:ure for a very reasonable charge if sent in by 
the original purchaser. In fact, since the cost of gold has 
soared, many substitute metals have been used and 
cannot be sized with matching metals. However, the 
manufacturers agree at the time of selling the ring that 
a change in the size of the ring would be free to the 
original purchaser. It appears to me that for the jewelry 
craftsman it is not profitable to repair class rings, and to 
only change sizes on gold or silver rings. Any work that 
is time-consuming beyond a reasonable hourly charge is 
not profitable and should not be accepted for repair. 

Our next article will be a discussion on making 
boxes, bezels, and settings. o 
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or 
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CONTACT: James Lubic, AWi Central, 
3700 Harrison Avenue, Cincinnati, OH 45211. 

Phone (513) 661-3838. Fax (513) 661-3131. 

July 1991/Horological Times 45 



BULLETIN 
BOARD 

A. NEW REQUESTS 

UNITED METAL GOODS MFG. CO. 
James Campbell, Lowell, NC, is seeking a replace
ment motor and movement for any electric clock made 
by United Metal Goods Mfg. Company, Brooklyn, NY. 
The movement in question is housed in a case contain
ing a horse, carriage, and lamp post. It was made in 
either May 1965 or 1966 and is identified as model 
701. A useable replacement is sought. 

B. RESPONSES 

ELGIN GENUINE PARTS 
ASSORTMENT #501-836 
A number of others have responded to Mike Hoffman's 
request for the listing of parts in the Elgin Genuine 
Parts Assortment #501-836. Mike now has the infor
mation he needs and expresses his thanks to all who 
have come to his assistance. 

SCHEMATIC FOR L&R 430G 
ULTRASONIC CLEANER 
Mike Hoffman, Eldon, MO, returned the favor of 
receiving information on his Elgin Genuine Parts 
Assortment by sending a copy of his L&R Operator's 
and Maintenance Manual (Ultrasonic Cleaner 430G) 
which was requested by R.W. Dietzel, Albuquerque, 
NM. 

HOW TO TRAIN A CUCKOO CLOCK 
A number of readers have responded to the A WI 
Library request for copies of the book How to Train a 
Cuckoo Clock. Thanks to all who responded; we can 
now offer copies once again from the lending library. 

VIBROGRAF B-200 SCHEMATIC 
N otingthe request for several months in the "Bulletin 
Board" column, R.A. Barnes, Griesheim, Germany, 
secured schematics from the factory during one of his 
trips to La-Chaux-de-Fonds, Switzerland. We have 
added these to those already supplied by John Hager 
ofVibrografU.SA. 

C. ITEMS STILL NEEDED 

ELGIN WATCH SERIAL NUMBER 00,000,002 
Chester Gilbert, Morens Valley, CA, has a 20/0, 15 
jewel Elgin, First Model 492 ladies' wristwatch cased 
in an 18K case. This watch has the following mar kings 
on the movement: 
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Elgin USA: 15 jewels: 00000002 

The case is marked: 

Cased and Timed by Elgin National Watch Co. 
J. Milhening Inc. 

m 
18K 

Speculation is that this was an early "test market" 
piece. Can anyone, perhaps a former Elgin employee, 
explain this extremely low movement number? 

EARLY AMERICAN CLOCK CASE 
Kenneth West, Groton, CT, has the clock shown below 
for restoration. The top portion of the case has two 
holes, one above each column, obviously for finials. 
The case measures 12 inches x 32 inches; there are no 
identifying marks as to the maker on either the case 
or the movement. It has a typical tall case narrow 
movement. 

Mr. West seeks suggestions, photos, or sketches 
as to what the top of this case may have originally 
looked like. 

GREINER MM-1 OPERATOR'S MANUAL 
Dewy Clark, Glen Arm, MD, is seeking a copy of the 
operator's manual for a Greiner MM-1 timer. If you 
can supply, we will copy and return yours to you. 



MECHANICAL CLOCK TIMER MOVEMENTS 
FOR 24-HOUR RECORDERS 
Frank Borges, Waterford, CT, is looking for clock 
timer movements suitable for 24-hour recorders, e.g. 
temperature recorders with an output ofone R.P .D. It 
should be spring-driven. He has used one made by 
Pandux of Germany in the past and would like to 
locate an agent for this company or a similar clock 
movement. 

D. SUPPLEMENTAL INFORMATION 

KK MATERIAL SYSTEMS 
In February we published a request from Thomas 
Mister for information regarding a KK Material Sys
tem. Henry Fried adds the following historical per
spective to the KK Material Systems Company; it 
comes from personal experience. We hope a number of 
readers will enjoy reading it. 

The KK Importing Corp. was situated at 45 
John Street in New York City. It was founded l>y 
Maria Leopold Cutino about 1921. Previously the firm 
had been called Henry Zimmerman & Co. One of the 
Zimmerman sons remained as a salesman for the KK 
company. The KK got its name when Cutino bought 
the agency of Konishi-Katikura of Japan who made 

16 to 17 LIGNES (12SIZE} 

Copyrtgth by L M. Cullno 

watchcrystals.AjuniorpartnerwasJackGlazierwho 
was a very active and successful salesman. He trav
eled all over the country selling such assortments to 
the large dealers such as Swartchild, Swigart, Marshall, 
etc. 
. Cutino, a native of Palermo, was a very bril-

liant watchmaker who became almost or virtually 
deaf as an artillary officer in the Italian army during 
WWI. His elder brother was the formeost opthamolo
gist in Brooklyn. 

In 1924, a Mr. Woodhead was head material 
man. In 1927 this writer was his head watchmaker 
and material man. Mr. Cutino is credited with being 
the first to use the setting parts as the fingerprint 
system of identifying movements. Together, they put 
out the very first such catalog. Mr. Cutino bought the 
rights to the Goodman encyclopedia of formulas for 
the trade. On each facing page of these formulas we 
impressed the setting parts identifYing movements l>y 
shape and size. The Cutino system used a set of 
numbers starting with 700 for identifYing certain 
factories (which he demanded be kept secret). For 
example: 700 to 710 was for the ebauche factory move
ments of A. Michel; 711 to 720 for the Felsa; 721 to 726 
for Optima; 727 to 738 for FHF; 739 to 754 for A.S. 
model; Kurth followed l>y Essor, Suza, Sponceboz, 
Berger, and so on. 

Yes, your 995 was a Stratford designation 
(Langendorf). I still remember most of the numbers. I 
left them to assume a similar position with B. Jadow, 
a year later going into my own business of doing 
special-order repairs and parts making. All the while, 
I was attending night college to qualifY academically 
and professionally to be appointed to the (watch and 
clock) teaching job for the New York City Board of 
Education in a competitive examination in 1936. 

If you can obtain the Goodman formula book 
with the setting parts, these then can be compared 
with those of Jadow's later catalogs which give the 
factory and calibre numbers. Although my memory is 
still quite good, I use this idea (when some mental 
blanks appear) to obtain the ebauche and size of the 
various KK numbers. I still have two such catalogs. 
They are qbout 3 x 8 inches and I'll enclose a photocopy 
of one page to show you what I mean. 

Cutino was an unusual pernon. Although deaf, 
he learned languages ropidly despite a horrible pro
nunciation. He troveled the world over to buy watch 
parts, tools, and other trade-connect:ed sundries. Despite 
hiring most of his wife's relatives, he could hear my 
voice, thus I was a favorite and learned much from 
him. He also had a Swiss husband and wife team for 
hairspring work and special order work from whom I 
learned much as well. 

Henry B. Fried 

Do you have information regarding this month's 
requests? Do you need information about one of 
this month's responses? H so, send a self-ad
dressed, stamped business-size envelope and 
your request to: "Bulletin Board," c/o A WI Cen
tral, 3700 Harrison Avenue, Cincinnati, OH 45211. 

D 
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MILTTARY 
TIME 

Marvin E. Whitney, CMW, CMC, FAWI 

The Second-setting Mechanism 

Y he second-setting device, found on so many World 
~ War II military timepieces, was not a new idea. Mr. 

Fred Terstegen of Elizabeth, New Jersey was granted a patent, 
#379,833, on March 20, 1888, entitled "Seconds-Setting Mecha
nism for Timepieces." In 1941, Mr. Forrest E. Peters, a chro
nometer maker at the U.S. Naval Observatory, designed such a 
device which was fitted to Naval timepieces. Mr. Peters' inven
tion proved to be so successful that the Navy gave Peters a sub
stantial monetary reward and a promotion, which placed him in 
charge of the Testing Division. 

later, on April 3, 1945, Mr. Ernest W. Drescher, one 
of Hamilton's design engineers, was granted a patent #2,372, 771 
entitled "Watch." Mr. Drescher described his invention as anew 
and novel center sweep second and second-setting timepiece. 
The .Hamilton Watch Company became the assignor and it was 
first incorporated in their 6/0 size, 987S wristwatch. 

Mr. Terstegen's reason for designing such a device was 
to alleviate the damage done by opening or removing the bezel 
and fprcing the second hand around to the correct position. 
Often when an inexperienced individual attempted to remove 
the bezel with a pocket knife or other sharp instrument, he 
would slip, marring the dial, bending or loosening the hands, 
breaking or knocking the hands out of alignment, or breaking 
off the small upper fourth wheel pivot which carried the second 
hand. 

These were the exact same reasons that caused the 
Navy to clamor for such a device. A1so, since time was begin
ning to play such an important part in modem warfare, requiring 
troops, tanks, aircraft, ships, etc. to synchronize their. time
pieces before going into action, the need for such a device 
became even greater. 

Mr. Terstegen's device was adaptable to the rocking 
bar, pushpiece, or lever-set type of key less winding and setting 
mechanisms. His patent drawing showed it fitted to an 18's 
Waltham, 16's Elgin, and a Swiss-constructed, pendant-set 
watch. 

In Terstegen's second-setting device, the small second 
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hand was attached to the second-setting wheel (1), Figure 1, a 
small cannon pinion-shaped wheel which was fitted friction
tight on the lower extended pivot of the fourth wheel. The 
winding and setting wheels were positioned under a rocker type 
yoke (Y). A series of five flat wheels, fourof which were pivoted 
on studs on the dial side of the pillar plate, acted as the 
connecting link between the second-setting wheel and winding 
wheels. The #2 wheel was pivoted on the extreme end of the 
rocking lever arm (p) and was held out of mesh with the second
setting wheel by a spring (p) fixed to the pillar plate and resting 
against its edge. The rocking lever was pivoted on a shoulder 
screw threaded to the #5 flat wheel post. 

When the stem was pulled outward, the yoke was 
moved to an intermediate position between the winding and 
setting position. However, as the yoke made contact with the 
rocking lever, it was prevented from shifting completely into its 
normal setting position by a pin (s). While this was occurring, 
the rocking lever rotated on its post just enough to bring wheel 
#2 into mesh with the second-setting wheel #1. By turning the 
crown and stem in either direction, the second hand could be set 
to any second. 

Once the second hand had been set to the desired 
second, the crown and stem were pushed inward causing the 
yoke to shift back into its normal winding position. Likewise, 
the rocking lever retreated to its original position, disengaging 
wheel #2 from the second-setting wheel #1. If the hour and 
minute hands had to be set, the crown and stem were pulled all 
the way out and sat in the usual manner. 

The configuration of Mr. Peters' prototype second
setting device was fashioned to a 16 size Elgin negative type of 
setting mechanism pocket watch (Figures 2 and 2a ). In this 
model watch, the shipper or setting lever was located on the 
movement side of the pillar plate. When the crown and stem 
were pulled out into the setting position, the longitudinal 
movement of the stem forced a plunger operating through the 
center hole of the winding arbor to move inward. This caused 
the setting lever to move in an arc about a shoulder screw. 



(No llodel.) 2 Sheets-Sheet 2. 
F. TERSTEGEN. 

SEOONDS SETTING MECHANISM FOR TIME PIECES. 

No. 379,833. Yoke Patented Mar. 20, 1888. 
Q}MJ: 9. -1-...11::'" . ~~ -Xt 

Setting Wheel No. 1 I ! 
I 

~~:9. 

Wheel No. 2 

Minute Wheel 
and Pinion 

! 

WITNESSES : INVENTOR 

/!k-d;f··~ 
~~· 

ATTORNEY 

Figure 1. Various patent drawings of Terstegen's second-setting mech
anism for timepieces. Patent Figures 9, 10, and 11 show its adaptation 
to Elgin movements. Figures 12 and 13 represent a pendant-set watch 
without a separate rocking lever. Figures 14 and 15 represent a pen
dant-set watch of Swiss construction. 
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Drawings this page 
by Henry B. Fried. 

Second-setting 
Spring 

Figure 2. The mechanism in the winding mode. The second-setting 
spring is clear of the balance wheel, permitting the balance to oscillate. 

wheel was free of any obstructions, sufficient clearance was 
provided for the installation of the second-setting device. A 
small hole was drilled in the setting lever to which a short post 
was inserted and riveted. A narrow slot was cut in the post top 
into which an extremely thin, flexible spring was inserted and 
peened. Thus, the inward lateral movement of the setting lever 
brought the curved free end of the spring gently into contact 
with the balance wheel screws or balance wheel proper, stop
ping the motion of the balance wheel. Conversely, when the 
stem was returned to the winding position, the outward move
ment of the setting lever caused the curved end of the flexible 
spring to impart a kick to the balance wheel, setting the balance 
wheel in motion. 

The length of the cone on the stem controlled the 
amount of movement of the stem, and consequently, the amount 
the setting lever moves. In order to increase the arc of rotation 
of the setting lever and thus ensure a positive contact of the 
flexible spring against the balance rim, the length of the cone of 
the stem was increased by 0.001 inch. 

Even though Peters' second-setting device was first 
incorporated on an Elgin pocket watch, it is rather obvious that 
the shape and location of the various parts, with slight modifi
cation, could be readily adapted to other makers' movements. It 
was easily installed, the cost being less than a dollar per watch. 
Before it became a required integral part on all newly purchased 
Naval timepieces, it was installed on nearly 5,000 Elgin, Hamilton, 
and Waltham watches. 

Mr. Drescher's patent, #2,372,771, was comprised not 
only of a second-setting device but also the design of a sweep 
second watch having the second arbor positioned in the middle 
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Figure 2a. The mechanism in the setting mode with the second-setting 
spring in contact with balance wheel, stopping the balance. 

of the center wheel arbor (Figure 3). It was "so constructed and 
arranged that the watch will operate with the minimum amount 
of friction, can be repaired easily, and will be no thicker through 
its center than most watches not having a sweep second hand." 
For all practical purposes, Mr. Drescher's second-setting device 
was very similar to Mr. Peters', other than it was incorporated in 
the positive type of setting mechanism, working off the pilot at 
the lower end of the stem. 

An irregular-shaped lever, to which was attached a 
thin, flexible second-setting spring, was pivoted in a recess on 
the movement side of the pillar plate, below and to the left of the 
stem. An open-ended spring (similar to a clutch lever spring) 
was positioned around a post and continually forced the leverup 
against the pilot of the stem. When the crown and stem were 
pulled outward into the setting position, the pivoted lever, being 
under tension, rotated slightly in a counterclockwise direction. 
This action brought the curved tip of the flexible second-setting 
spring in contact with the balance wheel rim, stopping its 
movement. Once the time was set, and as the stem was being 
pushed into its normal operating position, the flexible spring 
imparted a slight nudge to the balance wheel, starting the watch 
correctly to the second. A second-setting cap was positioned on 
a three-point support which held the entire second-setting 
mechanism in place. 

0 



April 3, 1945. E. W. DRESCHER 

WATCH 

2,372,771 

/ 
42 

Filed Dec. 7, 1940 J Sheets-Sheet 2 

F/6. I 

Fl6.;, 

INVENTOR. 
ERNEST W. DRESCHER 

BY jpn.w),.~ 
/I ATTORNEYS. 

Figure 3. Patent Figure 2 shows the center or sweep second mechanism 
arrangement, while Figure 3 reveals a cutaway view of the second
setting mechanism with the stem in its winding or normal position and 
the second-setting device in an inoperative position. 
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SHOPTALK 
Wes Door 

Watch Crystal Management 

fl t is necessary to do a certain 
~ amount of bookkeeping and 

other writing to properly run a prof
itable shop, and of course we do other 
jobs besides the crystal fittingjobs we 
are stressing here. Regardless of the 
types of jobs we do, we should have a 
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Part IV -- "Take Ins" 

good working system to handle all 
items. 

JOB ENVELOPES 
We need a proper size job envelope to 
handle our customers' jobs. If we are 
just starting in business and want to 
save money, possibly a plain Manila 
envelope (called "ooin envelopes") oould 
be selected from a local office supply 
store. Other types are also available; 
however, I prefer a special envelope 
which needs to be printed to my speci
fications (Figure 1). The ones I use 
are white envelopes which measure 
6-1/2 x 3-5/8 inches, not counting the 
customer's tab on the top. These are 
numbered on the top and also on the 
customer's tear-off tab. 

Notice, we have room for both 
the customer's residence and work 
phone numbers. We have checked 
the box to the left of the business 
phone number; this tells us to call the 
customer at that number when we 

Figure 2 

are finished with the job. We do not 
check either box if we are not obli
gated to call him. You may think this 
istoomuchdetail, butitworksforus. 
Aswecansee, thisjobisaSeikowhite 
case, men's watch, automatic, date 
and day. It needs a crystal and the 
case number is 6119-7103. As we know, 
the first four numbers indicate the 
movement, but we need all eight 
numbers to look up a crystal order 
number. 

JOB TAKE-IN BOOK 
We list all jobs using a form we de
signed for this purpose. Figure 2 shows 
only the top five lines of one of the 
8-1/2 x 11 inch pages of this form. 
Notice that job number 22550 corre
sponds to the number on the job 
envelope, and we have prenumbered 
the entire page. In fact, we actually 
prenumber many pages using an 
automatic number advancing stamp. 
I was told that computers could be 

1:991 JOB TAKE IN BOOK NOTE: X AFTER "DATE RETURN'0=WE RETURNED JOB TO 
CUSTOMER WITHOUT "STUB". 

JOB NO NAME PHONE' ITEM WORK ""IN"DATE""OUf .. X 

22550 ROW.$ 70M S86·23'11 Wlf-5£1!<0-A ·/):£ . C/ol.YSTAL- -'!· ;;..r; I 
2.2£51 ! 
22SS2 
22553 
22554 



Figure 3 

programmed to do this for me, but 
mine doesn't seem to be that smart. 

Figure4 

CUSTOMER. : 
l\.~D 

NUMBER 

ITEMS l co. 
).ND 
DATE 

: DATE 
ON 

: ORDER 

PAGE NUMBER D 
: DATE 
: REC'D 

·---: -------: :--------:-------
M: S E B:c:J B C S T:R:F B: 
B;G s o:A:M EAT r:r:G A: 

: ·: S R:s: L K :o: T: 
1"7-ul"f -; ~;c7 . . ~~~;~~;- - -;-;- -;-;- -:------:-------: 

_ _E/-i'ffq__;li.f!r..';4AN: '2-S": : : : : ------:------: 
2 : : : : •• 

I : . . . . ' . ' . -----:·-----:-- ·----:-----: 

LOOK UP CRYSTAL 
Figure 3 shows a portion of a page 
from the Cas-KerCcystal, Crown and 
Stem Catalog. We see that watch case 
back number 6119-7103 shows the 
proper ccystal to be #300 T 20 AN, so 
we write that number on our job 
envelope. We checked our stock and 
find that we do not have this crystal 
in stock so we need to order it. 

As we see by the headings, 
this is a simple form including just 

the columns that seem necessary. 
Under the "Item" column, we see this 
Seiko watch is an automatic, date 
and day. If it was a quartz or pocket 
watch, we would have indicated this 
since they would be in different boxes 
whileinourshop.Also, under"Work" 
we see this watch came in for a crys
tal. If we have to order a crystal, then 
the watch would be in the "parts on 
order" section, and should the cus
tomer decide to check on it, we could 
easily give a progress report. 

PARTS ON ORDER BOOK 
Figure 4 shows the top two lines 

KEY TEST 
FOR 

QUARTZ WATCHES 

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

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

For more information call or write to the A WI office for an 
infamatiooslm:and applicatioofonn. D 

r------------------, 
I I 
IHas Your Address Changed?l 

Please Notify 

American Watchmakers Institute 
3700 Harrison Avenue 
Cincinnati, OH 45211 

Name _______ ~----~-~--~ 

OLD ADDRESS 

I Address ______________ _ 

I 
!City, State & Zip _ __________ _ 

: NEW ADDRESS 

: Address _____________ _ 

I City, State & Zip ____ _______ _ 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L------------------~ 
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IOOI04AN 
l00T04AN 
llOWIOGN 
llOWIOGN 
110118AN 
llDl18AN 

110118AN 
HOT l8AN 
HO Tl DAN 
llOTIOAN 
UOTOSAN 
UOTO&AN 

I lOTIOAN 351410N 354815 
llO•lOGN 85WOZN 354615 
llDWIOGN 85WOZN 354817 
II OWOZAN 45M08N 354815 
II OWOBAN 45M08N 354815 

Figure 5 

ofone of the 8-1/2 x 11 inch pages of 
our parts on order book. All parts to 
be ordered, whether crystals or any 
other items, are placed in this book. 
So let's write our customer's name, 
the crystal we need (Seiko crystal 
#300T20AN),andofcoursewemust 
state the watch case color. In this 
case it is white; we should always 

354615 6106-8089 3101 IOA• 
354615 6106-8100 310114AN 
354615 6106-8109 310Tl4AN 
354615 6106-81ZO 3ZOWIOGN 
354615 6106-8130 310Tl8AN 
35761Z 6106-8131 310Tl8AN 

6106-8140 310Tl8AN 
6106-8141 3lOT18AN 
6106-8170 3lOT16AN 
6106-8180 JJOW16GN 
610 6-8183 330Wl6GN 
6106-8Z07 JJOW 16GN 

6106-8Z09 330Wl6GN 
6106-8Zl7 JIOTlOAN 
6106 - 8Z 19 JIOTlOAN 
6106-8ZZ 1 JZOWIOGN 
6 106-8229 3ZOW!OGN 

give our supplier this color as some 
crystals come with reflector rings 
which must match the color of the 
watch case. Notice the "Co. and Date" 
section includes a number of columns 
headed by abbreviations which indi
cate some of the various companies 
we buy from. Notice we wrote the 
date (4/25) in the first column. We 

have not ordered this crystal yet but 
we have placed the order in our order 
book. Now we can put the watch in 
the proper "parts on order" box, know
ing that the crystal is ready to be or
dered. If we are doing other repairs, 
we can go ahead with those repairs 
knowing that the crystal will be in 
just as soon as possible. We will proba
bly order this by the next day and 
maybe we will have a larger order by 
then. 

Guess we were right in wait
ing; here comes another watch that 
needs a crystal (see Figure 5). We 
looked at the back of the watch and 
found the case back number 6106-
7087. Our Seiko catalog chart shows 
this needed crystal to be #300 T 12 
AN. (Incidentally, this 300 means the 
crystal diameter is 30 millimeters 
which sometimes helps us.) We were 
lucky and had this crystal in stock; 
however, it was our last one so we 
needed to reorder. We wrote this 
crystal number down on line 2 and 
wrote "SK" meaning this crystal is for 
our stock. When this crystal comes 
in, we won't look all over creation 
wondering who it is for because the 
"SK" tells us it is for stock.Notice also 
that there are a large number of 
crystals listed with the same first 
four numbers; in this case, the num
ber 6106. However, the last four num
bers are different and they take dif
ferent crystals, so it is important to 
give the complete eight numbers. 

Next month we will complete 
this series on Crystal Management. 

0 

Your AWi membership card signifies that you are 
entitled to the many services offered by your as
sociation. However, we must have the correct in
formation from your card to be able to serve you 
most efficiently. 

~':/, AMERICAN WATCHMAKERS 
~~--'TI'_ ·-1j -<!; INSTITUTE 

• 
This illustration points out the important, coded 
information on the right side of your membership 
card. Always use your AWi membership number 
when corresponding or ordering from AWi. 
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SHARPENING HAND-HELD 
TURNING GRAVERS 

FOR THE CLOCKMAKER'S 
LATHE 

It's Easier Than You Can Imagine 

by 

J.M. Huckabee 
CMC,FBHI 

h\ sharp tool bit is the secret to successful lathework; rt but many find tool sharpening to be an unpleasant 
experience. A question: How much time is needed to 
sharpen a dozen gravers of the general type shown in 
Figure 1? If your estimate exceeds 2-3 minutes, read on; 
this article is for you! Yes, I'm talking about sharpening 4-
6 gravers per minute! 

Like most other lathework, we need a few special 
tools or fixtures. In this case they can be constructed in 10-
15 minutes, which will be saved on the first use. 

We need about 5 inches of 1I8-inch brass rod, and 
a wooden dowel about 7 I 8 inch in diameter. An old 
broomstick is okay. 

Figure 2 shows a finished fixture along with 
materials to make two additional units. Cut the 1/8-inch 
rod to about2-l /2 inches long and saw the dowel to about 
7 /8 and 5/8 inch. Drill the wooden pieces through the 
center. I use a #36 drill in the long piece and a #35 drill on 
the short one. Chamfer the rod ends and drive it into the 
longer wooden piece to look similar to Figure 2. 

Figure 1. Estimate the time required to sharpen this group of turning gravers. 

Set this in your lathe and true up all surfaces of the 
dowel. This is shown in Figure 3, with the right end sup
ported in a female tailstockcenter. Finish the surfaces with 
a piece of sharp sandpaper. 

Now do the same thing with the short dowel. Cut 
the left end slightly concave, some "grip-rings" on the 
surface, and 2 or 3 identity rings on the right end. Note that 
the small piece can be pulled off and pushed on its brass 
rod. This device will "trap a grinding disc" for our project. 
We will grind the tools rather than use a hand-held stone. 

The grinding disc is cut from commercial abrasive 
papers. These are available from many hardware stores 
for 40-50 cents per 9" x 11" sheet. I cut 12 discs from each 
sheet. In our Figure 4 we have materials by Norton and 3-
M. Two grinding fixtures are shown along with some cut 
discs. Tin shears cut the material easily, as do many other 
types of shears. 

Material with a grit size from 100-400 work best. 
Aluminum oxide is best with garnet and other material 
having limited value. Your first assorted package of abra-

Figure 2. The grinding fDCture wtth material to make two additional units. 
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sive papers will cost around $3.00 and pretty well will 
teach you the system. In Figure 5 we also have a piece of 
Scotch-Brite Scour Pad from the grocery store. This is an 
excellent metal polisher, leaving a satin finish. 

Turn your attention to Figure 6. This is a mock-up 
to illustrate the idea of usage. The running disc will be 
backed-up by a soft-wood paddle. Keep the graver in 
motion to spread disc wear. I hold a finger on, and very 
close to the graver tip, I feel the heat generated. This 
assures that the temper will not be drawn by the grinding 
process. 

Now look at the fixture in Figure 7. The disc is 
limp, out of shape, and appears useless; but study how it 
shapes up at high speed. Figures 7 and 8 are the same 
except the latter is rotating at about 4,000 rpm. 

Let's make a trial run. Our paint paddle, which 
should be soft wood and flat, just touches the nonabrasive 
side of the running disc in Figure 9. 

Figure 3. Setup for making the grinding fixture. 

Figure 4. Norton and 3-M abrasive papers with two grinding fixtures. 
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Figure 5. Four fixtures with a variety of abrasive materials. 

Figure 6. This mock-up shows the relationship of the tool bit, grinding disc, and 
backup piece. 

Figure 7. The disc appears limp and useless when not in motion. 



Figure 8. At 4,000 rpm, the grinding disc stretches out in good form. 

Figure 9. Grinding a slide rest tool bit. 

The slide rest tool bit is ground to shape quickly 
and with ease. 

The next illustration, Figure 10, shows grinding 
the hand-held turning graver. Flat surfaces maybe ground 
in 1-3 seconds per surface. If you prefer curves, substitute 
the tip of your finger for the backup. Being soft and with 
the flexible paper disc, you can grind most any cul'Ve 
needed. Pressures are very light and a finger backup 
works nicely. 

Our Scotch-Brite Pad is pictured in Figure 11. I 
often stack several pieces of this material when working 
on larger parts. 

For a couple of side issues: Grinding is messy; the 
dust is hard on lathe bearings. Keep the bearings flushed 
with large quantities of oil. I use Dexron II. It's good and 
costs less than $2.00 per quart. 

The second issue is cutting the hole in our abra-

Figure 10. Grinding a hand-held graver. The bit is held close to sense heat 
generated. 

Figure 11. A Scotch-Brite Pad is used as a polishing disc. 

sive disc. I made up a conical-end brass punch with an 
included angle of about 110 degrees. Lay the abrasive 
paper on a hard surface bench block and punch with the 
abrasive side up. Use a hole size a little less than fixture 
shaft size. A light tap with the hammer cuts a clean hole. 
The punch should be large enough that it will not pass 
through the hole. 

When I start a lathe job, a group of 12-18 gravers 
are sharpened. This takes two or three minutes. All of my 
gravers have the pencil-size handle of 1 /2 inch for nimble 
handling, and each feels identical to touch. There is never 
any lost time for sharpening, or problems with dull edges. 

This sharpening technique is highly recommended 
as a mean~ of increasing your productivity and enhance
ment of pleasure in doing lathe work. 
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BOOK REVIEW 

SWISS WRISTWATCHES: CHRONOLOGY OF WORLD
WIDE SUCCESS by Brunner and Pfeiffer-Belli. Hard 
covers, 8-1/2"xl1",252 pages, 568 plates containing thou
sands of illustrations of individual watches. Pub. by Schif
fer, 1991 @$69.95. 

The subtitle of this book is "Swiss Wristwatch Design in 
Old Advertisements and Catalogs." This states the format 
of this new English translation from the German original 
published simultaneously. Gisbert L. Brunner is Editor of 
the journal Alte Uhren (Old Timepieces), while Christian 
Pfeiffer-Belli is Editor-in-Chief of that same publication. 
Both have published articles on wristwatches. 

The authors begin their presentation stating that 
the true wristwatch isa20thcenturyproduct.Others, they 
state, were 19th century pocket or pectoral watches worn 
on the wrist with affixed wristbands. Arguably, this may 
be so, although Patek Philippe did make special form 
watch movements quite small to be worn on the wrist in 
the mid-nineteenth century. These latter designs were 
baguette in shape to fit their cases. 

This large book is a chronological compilation of 
catalogs. The earliest catalog shown is an Omega (1902) 
with round wristband watches and the winding crown at 
the figure 9 position. However, a 1906 advertisement for 
a Pery wristband watch shows the stem at the figure 3 
position. 

While the hundreds of advertisements indicate 
German, French, and American dealers, the watches fea
tured nonetheless are Swiss. Thus, names on the pictured 
watches' dials may seem strange. Jn most cases, however, 
the authors have indicated the Swiss manufacturer. 

The first decade of this century featured round 
watches which probably housed movements of 13 lignes 
(11-1/ 4lignes=:1 ").The bracelets on one cylinder-escape
mented model of 1906 fea tu.red a spring-pivoted, figure 8, 
linked bracelet which could be termed an expansion model 
bracelet. Others had mesh bands with buckles. 

By 1909, Ducommun-Muller of La Chaux de
Fond showed a chronograph with pendant at the 12 
position and case lugs at the 9-3 positions. Longines 
advertised a ladies' pectoral watch movement with sec
onds at the figure IX position, fitted to round, lug-attached 
cases. Nurses' stopwatches and simple chronographs were 
unadorned. In 1912, however, Movado offered engine
tumed and enamel bezels. Before the end of the second 
decade, shaped case had begun to appear in octagon, 
oval, and tonnea u shapes. Smaller oval, rectangular, and 
round movements were in evidence with stirrup-shaped 
cases and dials. Some cases were marquis shaped. 

Hebdomas, maker of 8-day watches, featured a 
wristband watch in 12 and 14 lignes. A 1913 Omega, one 
of the earlier 20th century wristwatch makers, unveiled 
their military model in time for World War I, containing a 
radium-painted dial. Paul Ditisheim was known for his 
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tour-de-force watches with one enclosed in a small French 
coin, while Tavannes listed 9-3/ 4-ligne and 10-1/2-ligne 
round, nicely designed movements (1915). 

A novelty from Schild Freres showed a wrist
watch that could be attached to the steering wheel of an 
automobile, as well as doubling as a wristwatch. In 1915, 
a war was raging which in two years would involve the 
United St{ltes. Watches with radium-applied dials were 
offered by many. Tavannes also illustrated its version of 
the Borgel case, wherein the movement was contained in 
a ring whose outer surface was threaded to be screwed 
into the bottom of the case and secured by a bezel. Evi
dently, it required a negative setting with the stem and 
sleeve in the case's pendant. This provided some sort of 
moisture and dustproofing. 

Jacques Depolier & Son of 15 Maiden Lane, New 
York City, is represented by a full-page ad in the French 
language heralding in the second decade with an aviation 
wristwatch, worn by Rohlf's record 34,610-foot triplane 
ascent. 

At this point in time, watches of all shapes were 
making their appearance, and Ebel had one with elabo
rate, diamond-encrusted and sapphire-studded cases. Early 
Rolex ladies' styles of all shapes also were available. 

Names like Optima, Cyma, A via, and Mido show 
58 different auto-grille designs. To many American read
ers, some names may seem unfamiliar, because these 
never had representative agencies in America. Names 
such as Mildia, Driva, Festina, Huga, Lunesa, Sabina, and 
Spori are among the many whose styles are pictured but 
were never available in the United States. 

The textual sections as noted generally are two
page introductions to the advancing decades and the evo
lu tionary changes, noted mainly in style rather than going 
into the technological advances on their insides. 

Seven sections constitute the main segments of 
this new book. This begins with a Foreword, then the 
decadal evolutionary changes which almost always are 
shown as style changes rather than technical advances. 
The 1930sappeartohave introduced many innovations in 
style: hunting-cased wristwatches, an 8-day rectangular 
watch with an illustrated two-barrel movement sans sec
onds by Ernest Tole of La Chaux de-Fonds (never intro
duced in the U.S.); jump hours and minutes; and one by 
Piguet-Ca pt of Brassus featuring calendar and moon
phases. Rolex models in profusion also appeared in that 
decade, which introduced the small baguette movement. 

The war years also introduced thinner watches 
with men's round watches of sturdy design, with self
winding and water-resistant cases. Advertisements in full 
color make this an attractive section. Many pages show 
designers' ideas which might never have evolved into 
watches of these designs. 

The period into the sixties features all types of 
chronographs, calendar watches with reserve power indi
cators, and a final acknowledgement of that new-fangled 
quartz digital watch. 

The end of this book devotes its pages to a good 
name index and a two-page price guide of the various 
subjects in the book, contributed by Gordon S. Conover, 



an American dealer-collector of Berwyn, Pennsylvania. 
To the collector-dealer of vintage wristwatches, 

this is a well-represented collection of advertisements 
from the start of this century through 70 years. It should 
aid anyone interested in identifying an item and discover
ing its current value, making it a good resource of items 
not found in other wristwatch guide books. 

BLACK FOREST CLOCKS by Rick Ortenburger. Hard 
covers, 9"x12", 286 pages, photos and illustrations of over 
600 clocks. Pub. 1991 by Schiffer@$79.95. 

The author, a native Californian with a long service period 
in West Germany, becamedeeplyinvolved in the clocks of 
the Black Forest region of that country. As a result, he has 
not only collected a sizeable representation of that area's 
products, but also seeped himself in the history and 
production of such clocks, covering the span of 1700-1930. 

The hundreds of very fine, clear photos of these 
clocks as well as reproductions of factory catalogs makes 
this a very fine reference to the great many clocks peculiar 
to this part of Europe. 

The wide variation of clocks from the Black Forest 
is almost impossible to be covered in one volume, but 
Ortenburger has done a fine bit of research and editing in 
covering a fair percentage of ordinary as well as the very 
rare clocks in his exposition. 

Theauthordivideshispresentationin 13chapters 
and 3 appendices. In these divisions, he covers the geo
graphical area and its history (where he repeats the legend 
of the glassware salesman who returned home with a 
Bohemian wooden clock in 1640 which became the model 
that the local farmers copied). He also mentions Lorenz 
Frey of St. Marlen who made the first simple clock in 1690. 
He includes specialized labor, technologies dealers, ped
dlers, and woodcarving schools. 

Furtwangen, Schonenback, Triberg St. Georgen, 
Villigen, Schwenningen, Schramberg, Neustadt, Lenzkirch, 
Schonwald, and other comm unities (as well as otherwell
known makers) are discussed in six separate chapters. 

The chapter on trumpeter clocks, like all other 
specialized chapters, are covered with excellent exam pies 
together with some examples of each maker typical to that 
area. 

Small porcelain wall clocks of the mid-19th cen
tury include those made by Herbstreith and Sorg. Similar 
products in other chapters, portraits of their makers and 
same factories are shown, as well as the clocks they 
produced. Maps also are shown to render a perspective of 
the proximity of one manufacturer to another. 

Black Forest organ and flute clocks always fasci
nate. In fact, Hadyn, Mozart, and even Beethoven com
posed music for Flotenuhr (flute-organ clocks). Ortenburger 
devotes a few pages to these involved mechanisms. Ignatz 
Brieder, an principal maker, actually learned his organ 
building trade in France in the late 18th century. He 
became successful at making flute clocks in Waldrich, 

Gennany:He also wrote the first detailed manual on their 
construction. Other makers followed him in that commu
nity with music boxes and musical clocks. 

Some clocks with automation as well as music are 
shown in a short section. Animation in the form of a 
"magician" switching walnuts under cups is a familiar 
subject. The apple, potato, and dumpling eater is another 
popular subject; he eats from an endless supply in his plate 
before him. Scissors grinders, imbibers, and picture frame 
portraitswithblinking-eyesubjectsandclocksaresomeof 
the attractive Black Forest clocks shown and described. 

Regulators which have a faint resemblance to the 
more restrained designs of the Vienna originals are pic
tured in many styles, some with flamboyant ornamenta
tion in wood, brass, and with pendulums. 

The appendices are devoted to pages of reproduc
tions from early 20th century catalogs which show brass 
movements of various shapes and services. The author 
also describes those clocks with "French style" round 14-
day movements, although none of the movements within 
those clocks are pictured. 

Historical reports in some cases are those which 
appeared -in contemporary trade presses. This is benefi
cial, since the contemporary reports are from firsthand 
observation. Names such as Lenzkirch, Winterhalder and 
Hofmeier, Hamburg-American, Junghans, Kienzle/Schlen
ker, and Mauthe are among many whose products are 
shown and discussed. Illustrations show movements with 
wooden plates, Junghans swingers, the cuckoo bird, and 
the quail themselves. A short bibliography includes some 
titles by American and English authors. 

Recently, this author attended a neighborhood 
auction in which a trumpeter clock was shown among 
many non-horological items. The auctioneer answered 
my question on his estimate which I thought was too high. 
Upon returning home, this book was awaiting my review. 
In it, the very last two pages contained the author's 
ephemeral price estimates of all the clocks shown in this 
book. There was the exact clock I thought had too high an 
estimate, with the author's value much higher than for 
which I might have purchased the clock. While in such 
books the values are short-lived, nevertheless, such a 
guide does establish comparative values. 

This is an attractive, informative book for those 
with even a mild interest in clocks from the Black Forest, 
Germany. 

Henry B. Fried 

D 
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REGULATIONS AND RATES 

Ads are payable in advance $.60 per word, $.70 per word in bold type. Classified 
display ads are $25.00 per column inch, 2-1/4" wide. Ads are not commissionable 
or discountable. The publisher reserves the right to edit all copy. Price lists of serv
ices will not be accepted. Confidential ads are $4.00 additional for postage and 
handling. The first of the month is issue date. Copy must be received 30 days in 
advance (e.g. June issue closes for copy on May 1st). 

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

ANTIQUE CLOCK REPAIR AND RESTO
RATION. All work guaranteed. Clock parts 
made. The most complicated work done. Euro
pean experienced clock expert. LEON BUYA
NOVSKY, P.O. Box060816, Staten Island, NY 
10306-0008; (718) 983-6948. 

QUALl'IY WATCH CRYSTAL FITTING. 
Fast service. Expert crystal fitting. New and 
old styles. KIRK CRYSTAL CO., 4th & Pike 
Bldg., Suite 823, Seattle, WA 98101; (206) 622-
7639. 
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DIAL 
REFINISHING 

·- . 
.I 4 . 

J : 

BEFORE AFTER 

Quartz Conversions 
Diamond Dial Conversions 

Emblem 8. Name Personalization 

: Write for Brochures l 
: INTERNATIONAL DIAL CO., INC.: 
l 58 W. SUGARTREE l 
: P.O. BOX 970 t 

: WILMINGTON, OH 45177 l 
-------------------------~ 
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37Years Experience in restoring and making 
parts for French and English Carriage Clocks 
and Platform Escapements, Balance Staffs, 
Cylinders, Repivoting, Hairsprings, etc. 
JOHN BARRS, 8442 N.E. 140th St., Bothell, 
WA 98011; (206) 820-8288. 

WATCH RESTORATION and repair work. 
Custom staffs, pivoting, and regilding. Ron 
DeCorte, Box 6126, Toledo, OH 43614; (419) 
381-1081. 

SHIP'S CHRONOMETERS OVER
HAULED. Also HAMILTON 21 PARTS for 
sale: Staffs or escape pinions $60; escape 
wheels $110; detent springs $175; locking jew
els $40; keys, box hardware, etc. I buy chro
nometers and partial movements. 1 year 
guarantee on repairs. DEWEY CLARK, 
(301) 592-3617. 

WATCH REPAIR: Quality work, fast serv
ice, mechanical, Accutron, quartz. Serv
ing our customers for the past 30 years. 
D&HREPAIR,BoxlOO,BigStoneCity,SD 
57216; (605) 862-8453. 

Hairsprings Vibrated 
Hair Springing, Ltd. 

280 Cons1111111on Circle• PO Box 166 
No . Brunswick NJ 08902·0166 • 12011 247·3021 

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

CLOCKS: gearcutting, repivoting, jeweling, 
re bushing. REP AIRING: timers, aircraft 
clocks, pocket watches. ROY H. NIEGEL, 
CMC, CMW, 101 E. Saint Joe Drive, Spirit 
Lake, Idaho 83869. SASE or CALL (208) 623-
4330. 

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, Atwa
ter, OH 44201; (216) 947-2268. 

WE 1VE MOVED!! 
LARGER SHOP, MORE TECHNICIANS TO SERVE YOU BETTER 

ELECTRONIC EQUIPMENT SERVICE 
WE ARE FACTORY AUTHORIZED SERVICE FOR: 

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

WE SERVICE ALL MAKES OF ULTRASONICS, ALL MAKES OF 
WATCH RATE RECORDERS, AND RELATED EQUIPMENT. 

25 YEARS EXPERIENCE. 

JACK PHILLIPS -- ELECTRONIC INSTRUMENT SERVICE 
757 LINCOLN AVENUE, #26 SAN RAFAEL, CA 94901 

FOR INFORMATION, CALL (415) 453-9266 



QUARTZ CONVERSIONS 
WATCH RUSTED? DISCONTINUED? 

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

FOR A NEW SWISS QUALITY MOVEMENT 
AND FIRST QUALITY JOB CONVERSION. 
95% SIZES POSSIBLE, POCKETS ALSO. 

SAFE REGISTERED MAIL. 
ALFONSO ZAMORA 

280 PRESIDIO PLACE 
BUFFALO, NY 14221 

(716) 633-6138 

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

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

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

AIRCRAFT CLOCK SPECIALIST. Buy, Sell, 
Repair. R.T. King, CMW, 1515 E. Sales Yard 
Road, Emmett, Idaho 83617. 

DONT GIVE UP HOPE, GIVE US A TRY! 
Dependable repair of all types of high-grade 
watches--Patek Philippe, Rolex, Omega, etc. 
We repair all types of Accutrons by Bulova, 
Omega, Movado, Longines, etc. and Hamilton 
electric calibres 500-505. Rolex double springs 
and most other watch parts made. Watch ccys
tals custom made. If you need a watch repaired
-high-grade, antique, complicated, etc.--and 
want fast, dependable service with high quality 
GUARANTEED, give us a tcy; so don't worcy, 
be happy! Over 30 years experience in all 
phases of watch repair and watch parts manu
facturing. J. Park, CMW. Time Zone, 3578-F 
Memorial Drive, Decatur, GA 30032; ( 404) 289-
4464; Mon.-Sat. 10 am - 9 pm. 

MURPHY1S 
CRYSTAL SERVICE 
FAST -- QUALITY WORK 
* 24-hour turnaround on most jobs 
* Complete crystal fitting service 
* Specializing in custom cut flat 

mineral glass crystals 
CALL OR WRITE FOR PRICE LIST 

PHONE (209) 576-8865 
2324 WESTMINSTER DR. 

MODESTO, CA 95355 

CUTI'ERS 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. 

CLOCK WHEEL AND 
PINION CUTilNG 

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

l'RLCISION 11\IL-TLCH 
Sen ice a11d re~IOration ol' Roll',. Piaget . l'atl'k l'hilippe. 
\':.icheron-Con .... tantin . ,\11ti4ue pocket \\atchc.., a ~pt'ci: .. 111". 
S\\ iss-tr:.1i11ed nrnster \\:1tclimt1ker. Roll'\ cert ilil'd , ( ustom 
part 111:.1nufaL·turc. l· \pl'llil'nl sl'nicl' aml prok.s~iomil 

quality . ,\ll \\ork fully guarallll'l'd . 

PRECISION TIME-TECH 
1125 Liu rel Street. San Carlos. CA 94070 

i415J 595-9.B-+ 

COMPLETE WATCH AND CLOCK RE
PAIR TOOLS, MATERIAL, THREE 
LATHES, ALL FOR SALE. $3,000.00. A.O. 
MILLER, 707 CLARK AVE., FT. PAYNE, 
AL35967. 

LATHES & tooling--need space. $2.00 & 
LSASE for list and samples. D. Eiman, 6()79 N. 
Harrison, Fresno, CA 93711. 

CUCKOO CLOCK AND BIRD 
CAGE BELLOWS MATERIAL 

Save time, money, and work re-covering bel
lows. Easler than replaclng. For Information, 
send business-size SASE to: 

JANDi GOGGIN 
Box 175H, Huntington, NY 11743-0175 

QUALllY TRADITIONAL 
CLOCKMAKING TOOLS & SUPPLIES 

Depthing Tools -- Mainspring Winders 
Lathe File Rests -- Finger Plate Clamps 

Milling Spindles 
From J.M. Wild, England 

Michael M. Ambrosino, agent 
33-67 165th Street Flushing, NY 11358 

Catalogues $5.00 

TOOLS FOR REPAIR 
OF ATMOS CLOCKS 

Balance Poising Tool, Balance Nut Wrench, 
Hand Puller, Movement Holder, $150.00/set 
plus $5.00 shipping. REPRINT of 1953 booklet 
How to Repair Atmos, $3.00 ppd. Tom Welch, 
Box 23753, Eugene, OR 97402. 

OVERSTOCKED: 400 Seiko/Pulsar crystals, 
all sizes/shapes, $6.50 ea. 200 mechanical 
movements, Swiss/Japanese, $8.50 ea. Kurt W. 
Kelpe, 2544 Yale Ave., San Angelo, TX 76904-
5809; (915) 949-3524. No collect calls--pkg. lot 
12 only or more. 

BE ALL THE CLOCKMAKER YOU CAN BE! 
Thornton Cutters in stock. KEN LAW, CMC, 
H.C. 30, Box 825, Prescott, Arizona 86301. 

USED WATCHMAKERS TOOLS, EQUIP
MENT, MATERIAL, SUPPLIES, WATCHES, 
MOVEMENTS, AND RELATED ITEMS. 
Write or call for our latest list. Tom Mister, 
Dashto Jewelers, 983 Providence Square Shop
ping Center, Virginia Beach, VA 23464; (804) 
495-2471. 

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. 

NEW Electronic Timing Machines 

* TIMETRAX 600 Wrist & Pocket Watch 
Timer: Measures & displays watch trains in vi
brations per hour, Calculates gain or loss in 
Sec/day. Over 40 preprogrammed trains: 7200-
36000 /hr. Highly stable TCXO timebase. 
Complete w/watch holder & pickups ......... $595 

* TIMETRAX 400 Clock Timer: Measures & 
displays clock trains in vibrations per hour, 
Extended timing range for 400 day & Atmos 
clocks, Balance mode aids in setting movement 
in beat. Complete w/pickup ....................... $395 

•TICK TECH 195 Clock Timer: Measures 
Timing interval between ticks in milliseconds 
and Beats/Minute. Portable, battery powered, 
complete w/pickup .................................... $225 

All units made in USA, 1 yr. warranty, complete 
with instructions & reference tables. Send 3 
stamps for info & our new 1990 Catalog of 
Horological Literature. 

~ Adams Brown Co., Box 357, 
~ Cranbury, NJ 08512 (609) 655-8269 
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W'Ai& & a.CXK DC»JE:Sil G..ASS IX>WES ' 
1705 Rimpau Avcnuc #l'Ol 

Corona, CA 91719 
FAX: (714) 540-35U . 

"DISTRIBUTORS WANTED" 

24 HOUR ORDER LINES ~~'i 800-292-5522 

CHANGING CELLS IN THOSE 
HARD TO OPEN LADIES WATCHES?? 

USE OUR NEW o• e 
HARD PLASTIC e 
BENCH BLOCK! • • • 

SET CROWN IN HOLE, TAP YOUR CASE KNIFE 
GENTLY, AND VIOLA! OPEN SESAME! 

NO DENTS OR SCRATCHES! TRY IT! 

SEND $10.95 PLUS $2.50 S & H 

JUST ON TIME 
P.O. BOX 993 SAN MARTIN, CA 95046 

(408) 842-8625 

GREENHILL CLOCK SERVICE 
P.O. Box 221121 San Diego, CA 92192 

(619) 461-0115 or (619) 280-3688 
PARTS AND SERVICE HEADQUARTERS 
FOR SCHATZ, KUNDO, KOMA, KERN, 
HALLER, HERMLE, NISSHINDO. ME
CHANICAL - QUARTZ - ELECTRONIC -
CIRCUIT BOARDS - MAINSPRINGS - SUS
PENSION SPRINGS and MOVEMENTS, 
ETC. 

WELL-ESTABLISHED CLOCK SHOP WITH 
HIGH REPAIR VOLUME. Excellent reputa
tion. Located in fast growing San Bernardino 
County, California. Price $50,000. Contact Bro
ker - Randy; (714) 881-1888. 

WATCHMAKER: Newport Beach, California 
guild store seeking European "old school" 
watchmaker. Must have minimum 15 years 
experience with complicated mechanical 
watches as Patek, Audemars, etc. Call man
ager (714) 644-8325. Moboco Fine Jewelry & 
Gems. 
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CLOCK AND WATCH REPAIRMAN FOR 
FULL-TIME POSITION.All types of work in a 
beautiful clock shop in Daytona Beach, FL. 
Excellent climate, pleasant surroundings and 
opportunity for ownership of this highly suc
cessful sales and service business. Write or 
phone to: Evelyn Barth ofH & E Clocks, 2355 S. 
Ridgewood Ave., S. Daytona, FL 32019; (904) 
761-0077. 

WATCHMAKER: to work in sunny Florida. 
Minimum 10 years experience on electronic 
and conventional watches. Send current res
ume: JEWELRY REPAIR ENTERPRISES, 
INC., 1501 DeckerAve.#107,Stuart,FL34994. 
Phone (407) 221-9207. 

WATCH REPAIR PERSON--Immediate posi
tion available. Experienced with mechanical 
watches, antique watches, and Bulova Accu
trons. Up to $1000/week. (313) 559-5329. 

WATCH REPAIR PERSON to work as inde
pendent contractor in jewelry trade shop. 
Contact Michael Carter at Micah's Jewelry 
(803) 552-2167. 

EXPERIENCED WATCHMAKER to work in 
well-established Southern California store. 
Must know quartz, high-grade mechanical, and 
automatic-wind watches. Great opportunity. 
References required. Send resume to: Box 
HW56791, c/o Horological Times, P.O. Box 
11011, Cincinnati, OH 45211. 

Carlyle & Co. 
Service, Cut & Polished 

To Perfection 

WATCHMAKERS - Carlyle & Co. 
Jewelers is looking for topnotch watch
makers to join our Rolex repair center 
in Greensboro, NC. We are a large 
multi-state retailer with excellent pay 
and benefits which include medical 
and dental plan,. paid vacation, paid 
personal leave, seven paid holidays 
per year, and Christmas bonus. Must 
be completely proficient in all phases 
ofRolex watch repair, including care 
and use of authorized Rolex equip
ment. Some travel required to partici
pate in instore service programs. We 
will assist you in relocation. Please 
send resume in strictest confidence 
to: NWCSC Manager, P.O. Box 21768, 
Greensboro, NC 27420. 

WORK NEEDED: Recent graduate of Bates 
Voe. Tech. Institute needs trainee position in 
watch repair and/or jewelry bench worker in 
Seattle/Tacoma area. Jeffrey Shantz, 4914 
N.E. 22nd, Tacoma, WA 98422. 

SAN DIEGO JEWELERS--Do you need a 
competent watchmaker? Box 979, Santa Ma
ria, CA 93454. 

UOSEPH BULOVA SCHOOL 
40-24 62nd St. Woodside, NY 11377 

Phone (718) 424-2929 

Quality Instruction Since 1945 6. 
WATCHMAKING 

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

JEWELRY REPAIR 
BASIC ELECTRONICS 

Ideal Housing, Dining, Recreation 
NATIS approved, BEOG available 

CHIME CLOCK REPAIR by Steven G. 
Conover. New! Detailed drawings and repair 
instructions for New Haven, Junghans, Kien
inger, Hermle, Seth Thomas, and many more. 
Also contains chime melodies, solutions to com
mon problems, and the author's method for 
assembling and adjusting chime movements. 
Available only from the publisher, Clock
makers Newsletter, 203 John Glenn Ave., 
Reading, PA 19607. Hardcover, 210 pages, 
$28.50 postpaid.PA residents add 6% sales tax. 



AMERICAN REPRINTS CO. 

•• BOOKS REVIEWED •• 
(See Pages M-1111) 

SWISS WRISTWATCH DESIGN 
By Brunner & Pfeiffer-Belli 
252 pgs. with P/G $69.95 

BLACK FOREST CLOCKS 
By Rick Ortenburger 

264 pgs., 640 illus. $79.95 

BLACK FOREST CLOCKMAKER 
AND THE CUCKOO CLOCK 

By Karl Kochmann 
New revised edition. $22.50 

THE FIRST READER 
A new second step repair book 

by Phil Balcomb. $16.95 

TO BE REPUBLISHED SOON 
EUROPEAN INDUSTRIALIZED 

CLOCKMAKING 
The clocks of 

Lenzkirch Winterhalter/Hofmeier 

YOU MAY DEDUCT 10% 
FROM THE TOTAL PURCHASE 

AND ADD $3.50 FOR U.P.S. 

SCANLON/AMERICAN REPRINTS CO. 
P.O. Box 379 Modesto, CA 95353 

(209) 667-2906 Fax (209) 521-2777 

THOMAS MERCER LTD., CHRONOMETER 
MAKERS OF ST. ALBANS, ENGLAND, an
nounce that after 133 years they have stopped 
making chronometers and spare parts for chro
nometers. It has also been decided to place all of 
their historical documents and remaining tools 
in the hands of the curator of the Prescot Watch 
and Clock Museum in Prescot, Lancashire, 
England, for cataloguing and exhibition. All 
inquiries from the U.S.A. should be directed to: 
J.P. Connor, Box 305, Devon, PA 19333. 

ATI'ENTION WATCHMAKERS! Small ad, 
higher prices! We need your vintage 
watches for our European customers. Top 
prices paid for Patek, Vacheron, Rolex, 
Cartier, Movado, chronographs, and oth
ers. Buying all brands, new old stock. 
Buying mint boxed comic characters. 
Buying preowned modern Rolex and Car
tier. Buying ladles enamels. National 
Watch Exchange, 107 S. 8th St., Philadel
phia, PA 19106. 1-800-43-ROLEX. 1-800-
562-6788. 

Unuaual Pocket Watch•• & Wrl1twatches Wanted. 
Especlally Patek Phlllppe, Howard, llllnola, Waltham, 
Chronometen1, Strlken1, MoonphaH, Tourblllone, Vlr
gulM, KarruHI, Muelcale, Hl1torlc1I, and Solld Golds. 
Early American watches 1 epecl1lty. Need not run. Call 
TOLL FREE 1-800-23J-BUNN or 913-38)-2880. Maundy 
International, P.O. Box 13028H, Overland Park, Kansas 
66212. 

HAMILTON ELECTRIC REPAIRMAN 
seeks parts! Movements, balance completes, 
contact wires, etc. desperately needed. Want 
anything related to Hamilton Electrics. Rene 
Rondeau, 120 Harbor Drive, Corte Madera, CA 
94925; (415) 924-9132. 

We pay 97% of market for karatgoldscrap(any 
amount)! Also, buy filings, gold fill, sweeps, 
silver, platinum! Immediate 24-hour payment 
return mail! Ship insured/registered mail to: 
AMERICAN METALS COMPANY, 253 King 
St., Dept. HT, Charleston, SC 29401. Estab
lished 1960. Phone (803) 722-2073. 

We buy watchmakers tools, equipment, mate
rial, and related items as well as jewelers and 
clockmakers tools and watch collections, etc. 
Specialize in estate purchases. Call or write 
Tom Mister, Dashto Jewelers, 983 Providence 
Square Shopping Center, Virginia Beach, VA 
23464; (804) 495-2471. 

WANTED: Unusual American pocket 
watches/movements. I buy entire collections, 
estates, watchmakers' inventories. Over 30 
years experience of honest and reliable confi
dential transactions. JON HANSON, Box 
5499, Beverly Hills, CA 90210; (213) 826-7778. 

WANTED 
• Diamonds ·all sizes, qualities; 

even chipped, old mine, single cut 
• Scrap watch bands ·paying $12-$27 lb. 
• Dead watch batteries (unsorted accepted) 
• Gold filled & gold scrap· filings, 

10, 14, 18K, buffing waste, etc. 
• Sterling & plated flatware 
• China, old watches· Rolex, etc. 

CALL 
TOLL FREE 1-800-426-2344 

SPECIALTY METALS 
REFINING COMPANY 

10 Bay Street 
Westport, CT 06880 

Members 
Jewelers Board of Trade 

Ron Fried Our 70th Consecutive Ad 
President 

E.HOWARDANDSETHTHOMASTOWER 
CLOCKS IN ANY CONDITION. ALSO 
PARTS FOR SAME. THE BALZER FAMILY, 1 
LADY SLIPPER LANE, FREEPORT, MAINE 
04032; (207) 865-3887. 

Watches Wanted 

We desperately need for our retail 
customers fine watches by: 

Rolex, Patek Phillippe, Audemars Piguet, 
Vacheron & Constantin, Movado, Gubelin, etc. 

I/ 

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

Wrist or Pocket Watches 

When You're Ready to Sell a Fine Watch 
Call us Toll Free 1-800-842-8625 

ln Texas 1-214-902-0664 

Always prompt immediate payment! 

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

BUY 

SELL 

HIRE 

RELOCATE 

LEARN 

FIND 

A CLASSIFIED AD IN 
HOROLOGICAL TIMES 

IS AN INEXPENSIVE WAY 
' '- TO GET WHAT YOU NEED! ) ) 
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Dates to Remember 
JULY 1991 

7-Retrofitting, Casing and Coil Repair Bench 
Course (AWi); James Broughton, instructor; 
Orlando, FL.* 

13-14-400-Day Oock Repair Bench Course 
(AWi); John A. Nagle, instructor; Buffalo, NY.* 

14-lntroduction to Quartz Watch Repair Bench 
Course (AWi); Buddy Carpenter, instructor; 
Austin, TI<.* 

20-21-Repair of the Atmos Clock Bench Course 
(AWi); Gerald Jaeger, instructor; Rapid City, SD.* 

21--Useful Techniques: Mechanical Watch Re
pair Bench Course (AWi); James Adams, instruc
tor; Denver, CO.* 

27-28--400-Day Clock Repair Bench Course 
(AWi); John A. Nagle, instructor; Nashville, TN.* 

AUGUST1991 

16-18--lntroduction to Clock Repair Bench 
Course (AWi); James Lubic, instructor; Atlanta, 
GA.* 

16-18--Advanced Clock Repair Bench Course 
(AWi); Roland Iverson, instructor; Baltimore, 
MD.* 

17-18-Repair of the Atmos Clock Bench Course 
(AWi); Gerald Jaeger, instructor; Kansas City, 
MO.* 

17-18-400-Day Clock Repair Bench Course 
(AWi); John A. Nagle, instructor; Boston, MA.* 

18--lntroduction to Quartz Watch Repair Bench 
Course (AWi); Buddy Carpenter, instructor; Salt 
Lake City, UT.* 

18--Servicing ETA Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; 
Rochester, NY.* 

18-Useful Techniques: Mechanical Watch Re
pair Bench Course (AWi); James Adams, instruc
tor; Milwaukee, WI.* 

23-25--Nebraska & South Dakota Jewelers Asso
ciation 86th Annual Convention; Kearney 
Ramada Inn; Kearney, NE. 

24-25--400-Day Clock Repair Bench Course 
(AWi); John A. Nagle, instructor; Scranton, PA.* 

SEPTEMBER 1991 

14-15-400-Day Clock Repair Bench Course 
(AWi); John A. Nagle, instructor; Denver, CO.* 

15--Servicing ETA Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; Pitts
burgh, PA.* 
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1 S-lntroduction to Quartz Watch Repair Bench 
Course (AWi); Buddy Carpenter, instructor; Min
neapolis, MN.* 

21-22-Repair of the Atmos Clock Bench Course 
(AWi); Gerald Jaeger, instructor; Salt Lake City, 
UT.* 

21-22-Horological Association of Indiana Fall 
Workshop and Annual Meeting; Anderson 
Holiday Inn; Anderson, IN. 

22-Useful Techniques: Mechanical Watch Re
pair Bench Course (AWi); James Adams, instruc
tor; Portland, OR.* 

28-29-400-Day Oock Repair Bench Course 
(AWi); John A. Nagle, instructor; San Diego, CA.* 

OCTOBER 1991 

4-6-New York State Watchmakers Annual Con
vention; Waterloo, NY. 

5-6--400-Day Oock Repair Bench Course (AWi); 
John A. Nagle, instructor; Richmond, VA.* 

6--lntroduction to Quartz Watch Repair Bench 
Course (AWi); Buddy Carpenter, instructor; Kan
sas City, MO.* 

18-20-lntroduction to Clock Repair Bench 
Course (AWi); James Lubic, instructor; Marquett, 
Ml.* 

20-Useful Techniques: Mechanical Watch Re
pair Bench Course (AWi); James Adams, instruc
tor; Boston, MA.* 

25-27-Florida State Watchmakers Association 
Annual Convention; Ramada Hotel; Fort Myers, 
FL. 

27-Servicing ETA Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; Min
neapolis, MN.* 

NOVEMBER 1991 

9-10-400-Day Clock Repair Bench Course 
(AWi); John A. Nagle, instructor; Charlotte, NC.* 

9-10--Repair of the Atmos Clock Bench Course 
(AWi); Gerald Jaeger, instructor; Houston, TI<.* 

10--Servicing ET A Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; At
lanta, GA.* 

10-lntroduction to Quartz Watch Repair Bench 
Course (AWi); Buddy Carpenter, instructor; Okla
homa City, OK.* 

*For more information on AWi Bench Courses 
and Regional Seminars, contact AWi Central, 
P.O. Box 11011, 3700 Harrison Avenue, Cin
cinnati, OH 45211; (513) 661-3838; fax (513) 
661-3131. 
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Figures don't lie. 

We ship over 97 % of Seiko material 
parts from stock. 

We ship over 95 % of Seiko crystals 
from stock. 

We ship over 95 % of all orders the same 
day received, and 100% within 24 hours. 

Above figures based on audit of Nov. 19,1990. Includes 
Seiko, Pulsar and Lorus. Bands and band parts not included. 

For the best service on Seiko, 
Pulsar and Lorus watch material, 

call Cas-Ker. 1-800-487-0408. 

Cas·~&[J(O. 
Quick and efficient service on all of your material needs. 

2121 SPRING GROVE AVENUE P 0 BOX 14069 CINCINNATI OH 45250-0069 
LOCAL PHONE (513) 241-7073 FAX (513) 241-5848 



AWi BENCH COURSES 
Fiscal 1991-1992 

JULY 1991 
7--Retrofitting, Casing & Coil Repair--Orlando, FL 
13-14--400-Day Clock Repair--Buffalo, NY 
14--Introduction to Quartz Watch Repair--Austin, TX 
20-21--Repair of the Atmos Clock--Rapid City, SD 
21--Useful Techniques: Mechanical Watch Repair--

Denver, CO 
27-28--400-Day Clock Repair--Nashville, TN 

AUGUST1991 
16-18--Advanced Clock Repair--Baltimore, MD 
16-18--Introduction to Clock Repair--Atlanta, GA 
17-18--Repair of the Atmos Clock--Kansas City, MO 
17-18--400-Day Clock Repair--Boston, MA 
18--lntroduction to Quartz Watch Repair--Salt Lake 

City, UT 
18--Servicing ET A Quartz Chronographs--Rochester,NY 
18--Useful Techniques: Mechanical Watch Repair-

Milwaukee, WI 
24-25--400-Day Clock Repair--Scranton, PA 

SEPTEMBER 1991 
14-15--400-Day Clock Repair--Denver, CO 
15--Servicing ET A Quartz Chronographs--Pittsburgh, 

PA 
15--Introduction to Quartz Watch Repair--Minneapolis, 

MN 
21-22--Repair of the Atmos Clock--Salt Lake City, UT 
22--Useful Techniques: Mechanical Watch Repair-

Portland, OR 
28-29--400-Day Clock Repair--San Diego, CA 

OCTOBER 1991 
5-6--400-Day Clock Repair--Richmond, VA 
6--Introduction to Quartz Watch Repair--Kansas City, 

MO 
18-20--Introduction to Clock Repair--Marquett, MI 
20--Useful Techniques: Mechanical Watch Repair-

Boston, MA 
27--Servicing ETA Quartz Chronographs--Minneapolis, 

MN 

NOVEMBER 1991 
9-10--400-Day Clock Repair--Charlotte, NC 
9-10--Repair of the Atmos Clock--Houston, TX 
10--Servicing ETA Quartz Chronographs--Atlanta, GA 
10--Introduction to Quartz Watch Repair--Oklahoma 

City, OK 
16-17--Cuckoo Clock Repair--Albuquerque, NM 
16-17--Introduction to the Watchmaker's Lathe--Kansas 

City, MO 
30-Dec. 1--400-Day Clock Repair--Savannah, GA 

JANUARY 1992 
17-19--Advanced Clock Repair--Alexandria, VA 
19--lntroduction to Quartz Watch Repair--Atlanta, GA 
19--Useful Techniques: Mechanical Watch Repair--

Albuquerque, NM 
25-26--Cuckoo Clock Repair--Phoenix, AZ 
25-26--400-Day Clock Repair--Austin, TX 
26--Servicing ET A Quartz Chronographs--San Diego, 

CA 

FEBRUARY 1992 
16--lntroduction to Quartz Watch Repair--Albuquerque, 

NM 
22-23--400-Day Clock Repair--Albuquerque, NM 
22-23--Cuckoo Clock Repair--Orlando, FL 
23--Useful Techniques: Mechanical Watch Repair--

Ellisville, MS 
23--Servicing ET A Quartz Chronographs--Phoenix, AZ 

MARCH1992 
29--Servicing ET A Quartz Chronographs--Bay Area, CA 

COURSES AND INSTRUCTORS 

Introduction to Quartz Watch Repair 
Buddy Carpenter, CMC, CMEW 

Advanced Quartz Watch Repair 
Robert Bishop, CMEW 

Retrofitting, Casing & Coil Repair 
James Broughton, CMEW 

Introduction to Cock Repair 
James Lubic 

Advanced Clock Repair 
Roland Iverson, CMC 

Repair of the Atmos Clock 
Gerald Jaeger, CMW, CMEW, FAWI 

Useful Techniques: Mechanical Watch Repair 
James Adams, CMW, FBHI 

Introduction to the Watchmaker's Lathe 
James Lubic 

Cuckoo Clock Repair 
James Williams 

400-Day Clock Repair 
John A. Nagle 

Servicing ET A Quartz Chronographs 
James Broughton, CMEW 

To register for these courses, please send along with your 
request a registration fee of $25 per instruction day (for 
AWi members) to: AWi Central, P.O. Box 11011, Cincin
nati, OH 45211. PLEASE NOTE: Registrations are limited 
and will be selected by the earliest postmarks. You may register 
by Fax if y01~ wish; if so, please include-your Visa or MasterCard 
number, card expiration. date, and sigrzature. FAX: (513) 661-
3131; INFORMATION: (513) 661-3838. 


