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Course in Jewelry Repair, Part 10

Preventative Measures in Jewelry Crafting and Repair

By Marshall F. Richmond, CMW

he old saying that an ounce of prevention is worth a

pound of cure is possibly even an understatement. In
handcrafting and repairing jewelry, we can save a lot of
time and aggravation caused by carelessness or lack of
foresight. Frequently, we fail to analyze the work to be
done and properly prepare for it by following the standard
procedures we have learned through training and experi-
ence. A beginner will encounter solder joints breaking
because of too much or too little heat or by pitted joints
from an improper precleaning. Experienced jewelry crafts-
men also experience these mishaps, but not too often be-
cause experience provides the knowledge and foresight to
avoid them. Often a mishap can require more time to
straighten out than the complete job should have taken. 1
will try and point out some of the hazards that can create
problems and how to possibly avoid them.

As before, I will emphasize that before starting any
repair, analyze the job and make notations on the job en-
velope or repair tag. Note information such as present ring
size, flaws or cracks in the metal, worn or chipped stones,
and the work to be performed as authorized by the cus-
tomer. This will make it easier to check the piece after the
work is completed. Before starting, make sure the piece is
clean. Heat on dirty metal will form a coating on which
solder will not flow. Flux will not usually overcome the
coating, and when finishing and cleaning it will be ex-
tremely difficult to remove. Try first pre-cleaning with a
soap and ammonia solution in the ultrasonic or by brush-
ing. If that does not remove the dirt or scum, boil it in
pickling soiution. If you are boiling in a small pickle pan
over the torch, it only takes a few seconds of boiling {usu-
ally less than 2 minutes total). Then when cleaned in the
soap and ammonia solution and rinsed the piece is satis-
factory for starting the work.

Some of the potential problems I will address based
on my experience are: stones that will not stand heat; soft
solder joints sometimes found in antique jewelry; solid
back rings with the back hard soldered at the edges; flint
hard (glass) enamels or soft epoxy type enamels; hard sol-
der joints that may release when heat is applied too close
to them; and lacquered or plated surfaces that may discolor
when heat is applied. These are a few of the hazards and I
will try to give some helpful information on handling them.
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Some stones that will not stand heat are opal, pearl,
turquoise, emerald, and any doublet or triplet stones. Dou-
blet and triplet stones are stones that are soft with a hard,
transparent layer cemented on top to prevent scratching.
They will separate with heat. (Triplets have this layer of
hard material on both the top and bottom.) These stones
must be shielded or removed if very much heat is applied
close to them. Many stones, such as diamond, ruby, sap-
phire, and most synthetic stones, will stand heat without
damage. In previous articles, it has been explained how to
protect these stones from heat; I will emphasize again.

First clean the item well so there is no residual for-
eign matter to burn and leave a residue that is difficult or
mmpossible to remove. Next dip it in the boric acid and
alcohol solution and ignite, burning until it stops flaming.
A white residue will be left behind. Repairs can then be
made on the setting or near the stone without damage. This
should hold true even if the stone turns red from the heat,
provided it is allowed to cool slowly. Slow cooling is ac-
complished by placing the item on a ceramic or charcoal
block and allowing it to cool in air until it can be handled
with bare hands. This also protects the metal from oxidiz-
ing from the heat. The white coating can easily be removed
by soaking it in water or pickling solution and rinsing.
After rinsing, and while still wet, buff it with the bronze
wire wheel on the polishing motor.

Many antique pins and bangle bracelets are bonded
together with soft (lead) solder. When repairing this type
of jewelry, very little heat can be used which limits the
repair to the use of soft solder. Even then, much care must
be taken. To replace pin joints or safety catches, use soft
solder type findings which are available from your mate-
rial jobber (see Figure 1). These can be installed with a
soldering iron which gives better control of the heat than
a torch. If the joint and catch are good, the pinstem can be
replaced by removing the rivet in the joint and installing it
with a new wire rivet,

In removing catches and joints that are hard-sotdered
to the base of a hollow pin, use a jewelers saw and cut off
close to the base. Then file or grind away any excess if
you were not able to cut close enough with the saw. Never
try to remove a hard-soldered joint or catch from this type
of pin because the soft solder will melt and the parts held



together will separate. When these joints or catches are
installed propesly, you have a neat, professional and per-
manent repair.

Tube-type bangle bracelets are usually seamless, but
the hinges and caiches are usually soft-soldered inside the
ends of the tubes. Removing these can be done with the
torch and there is no danger of their coming apart. Soft-
solder joints that have to be re-soldered must first be thor-
oughly cleaned and fluxed and then the soft solder will
flow the same as would hard solder. The solder can be
pulled back into the tube by moving the heat until the catch
or hinge is secure.

Flat-type bangle bracelets, like the antique, hollow
pins, are often made by soft- soldering thin pieces of metal
together. When applying heat to these to repair the hinges
or catches, wrap a piece of binding wire around the body
close to the end where heat 1s 10 be applied. This can greatly
reduce the chances of the pieces separating. It is wise to
use a soldering iron to make any solder repairs on this
type of bracelet.

Many solid back signet or stone rings have a thin sheet
of metal hard-soldered inside the ring under the top to make
a smooth surface under the stone or signet panel. When
rounding a ring of this size do not tap over the hollow part
with the rawhide mallet or chasers hammer because it can
make a dent that is impossible to remove. In case the be-
zel is worn and needs replacing or repair, it is bes: to ad-

Figure 1.

vise the customer to purchase a new mounting. Over the
period of time that the ring has been worn, dirt and for-
eign matter will have accamulated under the stone and is
impossible to remove. When heat is applied to solderin a
new bezel, or repair the old, this dirt boils up where the
solder is to be applied making it impossible for the solder
to flow. Sometimes when the stone has been removed, this
dirt can be removed by using ultrasonic cleaning and then
the repair can be made.

Today there are two types of enamel found in jewelry
and rings. The older is the flint-hard type. It is colored
glass which has been powdered and made info a paste,
then applied and melted in an enameling oven until it flows
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and fills the recessed pattern undercut in the metal. Being
glass, it will not stand quick cooling without chipping or
cracking. When used in rings where the size of the ring
has to be changed, the enameling can be chipped while
rounding the ring.

The newer type of enameling that is now being used
is much more flexible, but will melt if too much heat is
allowed to reach it. It is an epoxy-like substance with a
pigment and a catalyst that is mixed. Two parts of catalyst
is mixed to one part of pigment. Usually within a couple
of hours, it hardens so that the piece can be finished and
polished. Fourteen colors are available so a match can be
found for almost any color you may need. This material is
available under the name “Ceramit” from most material
suppliers. After mixing, it can be applied with a brush-
sharpened pegwood or even a match stick. Curing should
be done in an oven at 200 degrees for two hours or under
a heat lamp for a comparable time. After curing, it can be
filed, stoned, and polished with tripoli and rouge on the
polishing motor. When making repairs on jewelry having
this enamel, shield it before applying heat that can dam-
age it. When restoring a piece of jewelry with damaged
hard enamel, this versatile enamel can easily fill in where
any is missing. If necessary, all of the enamel can be re-
moved and completely replaced with Ceramit. With a lttle
practice, excellent results can be obtained.

Most jewelry, especially finger rings, is made of more
than one piece of metal hard-soldered together. This con-
struction should be taken into consideration when analyz-
ing a repair before starting work on it. Rings that have
been worn for any length of time become tempered (work-
hardened) from tapping and bumping as they are worn, so
there is a good possibility that there will be stress on the
soldered joints. If enough heat is applied to cause the sol-
der to melt, these joints can separate and create another
place to be repaired. Many rings can be heated on the sides
of the shank to a temperature hot enough to anneal them
without letting the heat reach the solder joints. This will
relieve the stress so repairs can be made closer to the sol-
der joints without causing them to separate.

Lacquer, which is often used on metals that tarnish
easily, will scorch and/or burn when heat is applied, thus
Ieaving a residue that is difficult to remove. Soaking the
piece in lacquer thinner before repairing will remove it.
Many white gold rings or two-toned white and yellow have
arhodium plating on the white gold which will sometimes
turn dark when heat is applied. Being a plating, it cannot
be polished without polishing through the plating in some
places. This leaves an unsatisfactory finish and all the plat-
ing must be polished off or replated with rhodium. You
can easily avoid this situation by dipping the piece in the
boric acid and alcohol solution, and burning it off before
applying heat to make the repair. This procedure will pre-
vent the piece from turning dark from the heat.

Jewelers have an obligation to their customers to help
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them get the longest life possible from their jewelry. We
should keep customers informed of any service or care
that will aid them in this. Engagement and wedding rings
when worn together will show extreme wear in a few years
from rubbing together. Many sets are made with locking
devices that hold them together, but there is a little give in
these and in a few years they wear out. This can be elimi-
nated by hard-soldering the ring shanks together at the
bottom. Some customers do not want this done because
they claim that at times they want to wear the ring sepa-
rately. However, they either rarely or never do, so in a few
years they are confronted with an expensive repair or re-
mounting. Others welcome the suggestion of having their
rings joined together, thus enjoying an extra ten to twenty
years of wear from their rings.

This is a simple operation for a jewelry craftsman and
the best time to do it is when the rings are new. If they
have a locking device, it will hold them in alignment while
the solder is applied. Even new rings should be well
cleaned before starting, for they may have a wax film to
keep them shiny. Rings that have been worn usually have
a film of bedy oils, soap, or detergent residues and solder
will not flow satisfactorily on dirty surfaces.

There are two methods that I know of for holding rings
together while hard-soldering the shanks together at the
bottom. The first method is to fasten them together with
binding wire (see Figure 2A} and hold them in the solder-
ing tweezers with the head down, leaving the bottom of
the shanks up. Flux the shanks well where the solder is to
flow, then flux two small chips of solder and place one on
each side of the bottom of the shanks in the crevice where
the rings go together. Many rings have often been soldered
previously, so make sure the solder is far enough away on
each side 50 the heat will not melt the selder in the joints
where the rings have been sized (see Figure 2B). Apply
heat to one side of the shank until the solder flows enough
to hold the rings together on that side. Repeat on the other
side, then move the heat to the center between the (wo
soldered places pulling the solder over the solder joints
where the ring was sized. Go back to the first solder joint
and heat until the solder melts. Pull the solder to the cen-
ter of the shank, making one complete solder joint that
covers about one-third of the circumference of the ring
shank. By making two solder joints on the sides and pull-
ing the solder to the bottom, vou reduce the chance of the
rings separating where they previously were sized. The
heat used in this operation also anneals the bottom part of
the shank which removes any stress created by work-hard-
ening from wear.

The other method for holding while hard-soldering
shanks together is to align them on a tapered carbon rod
that can be obtained from almost any material supplier.
Although this can be done without using binding wire, it
is well to use it on each side of the shank to hold them
tightly together, for solder will flow to one side or the other



if they are not touching. Heat can be applied as well as
solder and flux as was used in the other method. The rings
should be either soaked or boiled in pickling solution or
water, and any oxides should be removed before shaping
and polishing. The rings can be filed inside to remove any
excess solder, the outside grooved between the shanks with
a jewelers saw, and then round-edged with a triangular
needle file. After the outsides are rounded and the shanks
polished they will look like two half-round shanks, only
they will be solidly fastened together. Polishing can be
done with cotton buff wheels, and inside ring polishing
fingers with tripoli and rouge on the polishing motor.
While teaching and administrating jewelry classes, I
found that the greatest barrier students had in tackling jew-
elry repair was lack of confidence. This was in part due to
the fear of ruining costly precious metal and stone jew-
elry. One of the ways to beat this is to use old, gold rings
or jewelry which can be purchased at the price of the fine
gold content. If ruined, the piece can be melted down and
still have the same gold content and value. Practice first
with inexpensive disposable materials and when you feel
more comfortable with the torch, start working with scrap
gold rings and jewelry. When vou feel confident to handle
customer repairs, start with the simple jobs such as ring-
sizing and work up to the more difficult. In a short time
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Antiqgue Watch Restoration, Part CXVI
Making Flat Hairsprings

By Archie B. Perkins, CMW, FNAWCC, MBHI
©1995 (All rights reserved by the author)

Technically Watches

airspring making requires much skill, knowledge, and

practice. It dees not pay to make a hairspring that
can be obtained from a supplier. If the particular hairspring
needed cannot be obtained, it must be made. It also does
not pay to make the hairspring wire for forming a hair-
spring if it is obtainable ready-made since making bair-
spring material is another specialized type of work.

Figure 1 shows a flat hairspring. These hairsprings
are usually made with 12-16 coils. Raw hairsprings usu-
ally have 2-3 coils extra to allow for fitting the hairspring
to the watch. The space between the coils is determined
by how many hairsprings are wound together when they
are made. If two springs are wound together, the space
between coils will be equal to the thickness of the spring
material. If three springs are wound together, the space
between coils will be equal to two times the material thick-
ness. Four springs wound together will equal a space of
three times the thickness.

Steel hairsprings are hardened and tempered to blue;
whereas, alloy hairsprings such as elinvar are work-hard-
ened when the spring material is made to shape, then the
hairsprings are wound to shape them. Next, they are heated
to a certain temperature for a given amount of time to set
them to shape. This is done while the hairsprings are still
coiled in the bartrel. Alloy hairsprings are vsually made a
white color, but they are sometimes made blue, straw, or
even purple color.

Alloy hairsprings are used on mono-metallic balance
wheels in modern watches. Steel hairsprings are used on
bi-metallic split balance wheels of the older watches.

The Barrels Used in Forming Fiat Hairsprings

Figure 2 shows the barrel arrangement used in form-
ing flat hairsprings. The barrel which is similar to a blank
watch mainspring barre! is shown in View A. The barrel is
usually made of brass or nickel silver. The barrel has slots
sawed in its wall to Teceive the hairspring material. In this
case, there are three slots so three springs are made at once.
The slots are equally spaced in the wall of the barrel.

View B, Figure 2 shows the winding arbor for the hair-
springs. The arbor has three equally spaced slots in which
the ends of the hairspring material are held so the spring
material can be wound into spirals to form the three hair-
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springs. The corners of the slots that hold the ends of the
spring material are rounded or snailed to prevent the spring
from being deformed on the center coils. The depth of the
slots is slightly less then the width of the hairspring mate-
rial. This is done so a screw head can be tightened down
onto the ends to hold them while the spring material is
being wound into the barrel. The arbor is drilled and
threaded for the screw before the slots are cut in the arbor.
The arbor can have a knurled handle to hold onto while
winding the spring material, or it can have a square as
shown and be held with a pin vise or a female winding
key.

View C, Figure 2 shows the cover for the barrel, and
View D shows the screw that is threaded into the winding
arbor. The screw serves two purposes: to hold the spring
material in the slots of the arbor, and its head is used as a
bearing that works in the hole in the cover to support the
arbor while it is turned to wind the springs. The head of
the screw should be centered with the arbor and be smooth
where it works in the bartrel cover hole. The cover should
have a close free fit in the opening of the barrel.

Winding the Hairsprings

Figure 3 shows how the hairspring material is posi-
tioned through the barrel slots and into the slots in the
arbor prior to winding the springs. After the spring mate-
rial is positioned in the slots of the arbor, the screw is placed
into the end of the arbor to hold the spring material In
position.

The lengths of the spring material should be longer
than needed to fill the barrel. This is to assure that there
will be enough material to completely fill the barrel. Any
excess material is cut off flush with the barrel after the
barrel is filled. Before winding the springs, the cover is
placed into position in the barrel. The cover is held down
on the hairspring material while the springs are wound.
This is done to hold tension on the hairspring material so
it will be wound tightly. The winding should be done in a
steady uniform manner.

Figure 4 shows a view of the spring barrel after the
hairspring material has been wound into the barrel. The
cut-away view in the cover shows the exposed coils of the
hairsprings. The coils are wound tightly together. /se cau-
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tion when winding the springs into the barrel. The arbor nusst
not be forced beyond the poiant of tightness of the arbor when
the barrel becomes full as this could break or damage the
ends of the springs.

After the springs are wound into the barrel, the cover is
removed. Next, the screw is removed from the arbor and the
arbor is removed from the barrel.

Preparing the Barrel for Hardening the Springs

Figure 5 shows a method that can be used to hold the
cover on the barre] during the hardening process. This method
uses two shouldered washers and a screw. The lower washer
is threaded for the screw and the upper washer fits the body
of the screw closely but freely. The shoulders of the washers
fit the holes in the barrel and cover closely. This arrangement
serves two purposes. One purpose is to hold the cover tightly
against the top of the hairsprings to hold them flat, and the
other is to close up the hole in the barrel and cover.

Hardening Steel Hairsprings

The hardening of steel hairsprings is one of the most
important operations needed in making hairsprings. In the
first place, the hairsprings should go through the hardening
process without their surfaces becoming oxidized. Oxidization
is caused by oxygen getting to the spring’s surface during the
hardening process. One way to prevent this oxidized surface
is to use an atmosphere controlled furnace for heating the
hairsprings when hardening them. When using the atmosphere
controlled furnace, the oxygen can be eliminated from the
furnace. Since an atmosphere controlled furnace is expen-
sive and not a part of the watchmaker’s equipment, other
means must be used to try to prevent the oxidization from
forming on the hairsprings when they are heated for hardening,

Different methods have been used fo try to prevent oxy-
gen from getting to the swrface of steel when it is heated for
hardening. One method is to pack the steel with charcoal or
iron filings before it is heated. This method works well but it
is not always completely successful. Some use soft soap to
try to prevent air from getting to the surface which is not
always successful either.

Another methed that can be used to help prevent
oxidization is to use boric acid powder on the surface of the
hairsprings. When this is used, the boric acid melts as it is
heated and forms a thin coating on the surfaces which pre-
vents the air from getting to them. This powder can be ap-
plied in one of two ways. One way is to mix the powder in
clean denatured alcohol to form a solution. The barrel hold-
ing the springs, without cover, is dipped into the solution af-
ter it has been thoroughly stirred. Then, the alcohol is burned
off leaving a uniform coating of powder. After this, the cover
is placed on the barrel and secured. Another way to apply the
powdered boric acid is to place the powder on top of the wound
springs before placing the cover on the barrel.

Regardless of which method is used to apply the pow-
der, all openings in the barrel should also be closed with some



of the boric acid powder.

After the springs have been packed and the cover se-
cured on the barrel, the barrel is heated uniformly to a light
cherry red color and then quenched in cold tap water. The
water is then blotted off of the barrel. When the springs are
quenched, the boric acid should shed off of the spring’s sur-
faces leaving the surfaces white. Before removing the springs
from the barrel, they should be tempered to blue. Springs are
more easily distorted if worked on before being tempered.

Tempering Steel Hairsprings

To temper the springs in the barrel, brass filings can be
used in the tempering pan to completely cover the barrel. The
pan 1s heated over an alcohol flame during the tempering
process. A hardened polished steel watch part is placed on
top of the filings over the covered barrel to indicate when the
ternpering process should be terminated. When the steel part
turns to first blue with some purple, the spring barrel should
be quickly removed from the tempering pan and cooled
quickly in some oil. After the oil is blotted off of the barrel,
the cover is removed and the springs are removed from the
barrel.

When hardening hairsprings using the charcoal packed
method, the barrel is packed in a steel tube like the one shown
in Figure 6. The tube should have a cover as shown.

Polishing the Hairspring in Preparation for Bluing

'The final finish on the steel hairspring is a nice uniform
dark blue color, Sometimes the blue steel has some purple in
the blue. To obtain this uniform color, it is very important o
have the surface of the hairspring with a clean uniform finish
prior to bluing the hairspring. Any oxidization and film must
be removed from the surface of the hairspring and the hair-
spring must be thoroughty cleaned before attempting to blue
the spring. The oxidization can usually be removed with fine
abrasive powder or paste and a watch brush. To polish the
outside surface of the hairspring coils, the hairspring is pulled
into a cone shape over a cone that has been tumed on the end
of a piece of wood dowel stock. The spring is held in a cone
shape position with the fingers while the spring’s surface is
polished with the brush and paste.

To polish the inside surfaces of the hairspring, the spring
is pulled into a cone shape on a flat cork surface while a soft
wood stick is used with the abrasive paste to polish the inside
surfaces of the coils.

The top and bottom surfaces of the coils are polished by
using a soft wood strip which has been cut to a feather edge
at its end. Willow wood is good for this purpose. The abra-
sive paste is placed on the feather edge of the wood strip. The
hairspring is supported on a flat piece of cork as the feather
edge of the wood strip is turned back and forth on the coils of
the hairspring. A brush and abrasive can also be used to pol-
ish the tops and bottoms of the coils. After the coils of the
hairspring have been polished, the hairspring is thoroughly
cleaned to prepare it for the bluing process.

Figure 7.

Bluing the Hairspring
To blue the hairspring, a flat brass or copper plate is used.
This is shown in Figure 7. The plate can be preheated before
the hairspring is placed on the plate. When the hairspring
reaches the proper blue color, it is quickly dumped into some
oil to stop the process.
“Antique Watch Restoration” will continue next month.
0
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By Greg Hostetter
© 1995

Is Your Shop Efficient?

ave you ever thought about improving the per-

formance of your shop? Increased performance in
the shop would mean increased productivity, increased
customer satisfaction and, most importantly, increased
profits.

Increasing the performance of your shop is easier
than you think. You’ve already done the hard part of
actually getting the shop up and running. Now comes
the easy part—reduce or eliminate wasteful effort and
make improvements to the remaining areas of the shop.
Picking up performance is a lot like turning up the gas
on a stove—a little turn of the dial and you really start
cooking.

An improvement or enhancement in any area of your
repair shop can have a dramatic effect on the shop as a
whole. Just think what would happen if you modified
your daily schedule and fit in an additional thirty min-
utes on the bench each day. How would this affect the
amount of work you would complete each week? Each
month? How many more customers could you take care
of with this extra time?

You want a better example? Timing machines. Why
do so many shops use timing machines? Even many in-
dividuals who only work on their own watches or those
of their friends, use a timing machine. Why? Fifty years
ago people were operating repair shops and their only
timing machine was a board with pegs on it. Why do
people use a timing machine today? Because it allows
them to produce z better product in less time. This one
tool has allowed individuals to increase their efficiency,
productivity, quality, and profitability all at once. Just
try living without this tool for a day. There are many
other adjustments and additions you can make in your
shop that will be equally beneficial.

Making improvements in managing your time can
also have a dramatic effect. How would your shop per-
formance be affected if you made adjustments in your
methods to allow you to complete 5% more work with-
out spending any more time on the bench? Rearranging
your shop layout to make machines, tools, parts, and
other areas of your shop easier to use can reduce time
wasted. Eliminating this waste means more profitable
work time.
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Take a look at your parts ordering procedures. Are
you using every resource available? Do you stock only
a three- to five-day supply of parts rather than invest-
ing in parts that sit on the shelf? Using the theory of
“just in time” parts delivery can free capital for other
shop needs.

‘When buying parts, are you making use of prepay-
ment discounts or other terms? While 2% may not seem
like a lot of money today, over the course of a year, it
will add up. This is money that could be put into new
tools or equipment.

Are you using toll-free 800 numbers for orders?
Some suppliers have toll-free numbers but don’t publi-
cize them. Check with your suppliers. Ask them if they
have an 800 number for parts orders. Every expense
that is eliminated is a bill that you won’t have to pay.

Are you making use of fax capabilities to reduce
mistakes with order numbers or parts descriptions?
Some companies even have a toll-free number dedicated
for fax orders. Faxing orders will reduce the number of
errors on orders. You know how inconvenient it can be
to get the wrong part from the supplier.

At the bench, there is an infinite number of ways to
increase your performance. Use the simple rule, “There
has to be a better, more efficient way to do this.” Prac-
tice this rule and you will start to see more work being
completed in a shorter time. Instead of repairing one
clock at a time, why not increase your work space and
repair two or three clocks at a time? There are many
tasks to perform when overhauling a clock. When pol-
ishing pivots for one clock, why not add the wheels from
the second or third clock and polish them at the same
time? The equipment setup and tear-down time that
would be saved adds up. Before long, you will be turn-
ing out five clocks in the time it used to take you to do
four—an increase of 25%. Best of all, the quality will
be maintained because you haven’t eliminated any re-
pair steps; you only improved shop efficiency.

Let’s go back to the beginning of a repair interac-
tion, the estimate. How many times have vou overlooked
something while doing an estimate? What are your op-
tions when you begin working on a clock or watch and
you come across a problem that you missed in the esti-



mate? You can call the costomer and explain that you
missed a problem and give an updated estimate, or you
can go ahead and repair the jtem and cover the addi-
tional costs yourself. Doing thorough estimates can
eliminate these costly options.

How about our own performance? How are your
skills? It’s easier to increase the performance of your
shop if you constantly maintain and improve your own
abilities. Are you keeping up with the new technolo-
gies and timepieces being introduced? Are you keeping
up with the old technologies and the older timepieces
that come in for repair? It’s not only important to keep
up with the new but 1t's vital to keep up with the old.
Constantly review and practice the fundamentals: pivot
work, jeweling or bushing work, hairspring manipula-
tions, etc. It’s too easy to relax and allow these skills to
deteriorate only to have them fail you when you need
them most.

Increasing shop performance is just this easy. Alittle
adjustment here, a minor modification there. Like
magic, you will be producing more work of better qual-
ity than ever before. 1 started making adjustments out
of curiosity to see how efficiently a shop could be run.
The first year I started making adjustments, I increased
my production by almost 30%! Dramatic increases are
really possible if vou will just take the initiative.

a

X Complete Suppliers to X
Watchmakers & Jewelers
Since 1918

Watch Parts ¢ Watch Bands
Eveready & Renata Batteries
Crystals + Cleaning Solutions
Tools ¢ Equipment ¢ Supplies
Casting Supplies

535 16th St., Suite 840
Denver, CO 80202-4243
PHONE & FAX
TOLL FREE 1-800-332-4158
Mastercard & Visa Accepted

1722 Madison Avenue
Toledo, Ohio 43624

Wit S. McCaw Company

Tel 419/243-3720
Fax 419/243-0321

WHOLESALE JEWELRY

DA

YES, WE HAVE

SWISS MATERIAL - (Rolex, ETA, Movado, Omega, A. Schild, and morel)
QUARTZ MATERIAL - (Seiko, Pulsar, Lorus, Citizen, Miyota, and morel)
FAST SERVICE - (22% of our orders are shipped the same day!)
COMPETITIVE PRICES - (Shop us and compare!)

EXPERIENCE - (We have over 100 years of combined servicel!)

NEXT DAY DELIVERY - (Air Borne Delivery Service - 1ib. $5.251!)

NO MINIMUM ORDER - (1-800-472-0200 or 1-800-537-0343)

Wholesale Waich Materials »  Tools and Findings o Jewelry ¢ Boxes
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