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It’s High Time for Business!
August 1-5, 2012, Denver, Colorado

More Ways to Grow Your Business:

 • 6 educational presentations (CEUs offered)
 • Vendor trade fair – find out what’s new in the industry.
 • Network with peers and give input at AWCI governance meetings
 • Fun events: ELM Charitable Trust Dinner and exciting off-site party

Book Signing & Dinner Speaker
Archie Perkins, a legend in watchmaking, will be signing his newest AWCI-pub-
lished book: Antique Watch Restoration, Vlm I. Mr. Perkins has served on the 
AWCI Board of Directors and has earned the distinguished titles of CMW, FAWI,
FNAWCC and FBHI. 

Educational Presentations
Watch Education Clock Education
 •  Tom Schomaker, CMW21  •  Bob Ockenden, CMC 
 •  Wesley Grau, CMW21  •  Mark Purdy, CC21
 •  Jordan Ficklin, CW21  • Ron Iverson, CMC

Keynote Speaker  
Stephen Forsey of Greubel Forsey specialized in antique clock restoration before 
he became head of Watch Restoration at Asprey’s in London. In 1992 he joined 
Robert Greubel’s team. Forsey and Greubel’s timepieces are sophisticated, metic-
ulously decorated manifestations of the technical inventions that come from their 
creative cauldron. This is guaranteed to be a fascinating presentation!

Selections from Horological Times:
Become a member to receive

this magazine. Go To JOIN

                  Early Bird Registration: $449 most meals included
(Register by 7/13/12 for discount – watch for registration section at www.awci.com coming soon!)

Denver2012 Convention & Education Symposium
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by aRCHie b. PeRKiNS, CMW, FaWi, FNaWCC, FbHi

An Excerpt From…

Antique Watch 
Restoration, 
Vlm. I 

Removing and Replacing Balance 
Staffs, Replacing Hairsprings, and
Removing and Replacing Pallet 
Arbors

Taken from his new book coming soon from AWCI: 
Antique Watch Restoration, Vlm. I

A major use for the staking tool is in the remov-
al and replacement of balance staffs and pal-
let arbors. This is a common everyday use for 

the staking tool when repairing mechanical watches.

Figure 60 shows how a Waltham taper shoulder fric-
tion balance staff is removed from the blue hub in 
the balance wheel. The blue hub is supported in the 
tapered hole of a special stump while a special punch 
is used to stake the balance staff out of the blue hub. 
The blue hub is never removed from the balance 
wheel unless it is damaged and needs to be replaced 
with a new one. When selecting a stump to support 
the blue hub, one is selected which allows the ta-
pered part of the hub to fit into the tapered hole of
the stump without allowing the balance wheel arm 
to touch the top of the stump. The punch selected 
must have a hole which is large enough to allow the 
end of the punch to rest on the cone of the pivot as 
is shown in Figure 60.

Figure 61 shows how a Waltham tapered shoulder 
balance staff is staked into the blue hub of a bal-
ance wheel. To do this operation, a stump is used 
to support the balance wheel which has a hole that 
is just large enough to clear the hairspring shoulder 
of the balance staff. The hairspring shoulder of the 
balance staff must not bind in the hole in the stump 

Figure 61: Staking in a Waltham detachable balance staff.

Figure 60: Staking out a Waltham detachable balance staff.
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but should have very little sideshake in the hole. The 
punch used to stake the balance staff into the hole in 
the blue hub is specially made for that purpose. The
end of the punch has been turned down in diameter 
so it is slightly smaller than the diameter of the ta-
pered shoulder on the balance staff. This is so that 
the shoulder of the balance staff can be staked be-
low flush with the bottom of the blue hub in case it 
is necessary in order to seat it to the bottom of the 
beveled seat in the blue hub. The hole in the punch 
used should be a close fit on the roller table shoulder 
of the staff but not so close that the punch could 
get stuck on the balance staff. The correct fit of the 
staff in the blue hub is very important. A correct fit 
is when the staff will enter the hole in the blue hub 
and go in to a point where it will need to be staked a 
distance of approximately the length of the exposed
part of the blue hub.

Straight shoulder friction balance staffs are removed 
in the manner as shown in Figure 62. To do this, a 
hole is selected in the die plate of the staking tool 
which fits closely around the shoulder on the staff. 
The blue hub of the wheel rests on top of the die plate 
as shown. Then a staff removing punch which fits on 
the cone of the upper pivot is used to stake the staff 

out of the hub of the wheel. A few light taps on the 
end of the punch with a brass hammer is all that is 
needed to remove the staff from the hub. Note: Most 
friction-style balance staffs and balance assemblies 
are usually marked in some manner to identify them 
for the watchmaker so the method of removing the 
staff will be known. Usually the balance wheel has a 
blue steel hub when the staff is a friction style. Some-
times the shoulder of the staff has a groove turned 
around it to identify it as a friction staff. Sometimes 
the watch company will stamp “FRICTION STAFF” 
on the underside of the balance cock to identify the 
staff.

Figure 63 shows how a straight shouldered friction 
balance staff is replaced in the blue hub of the wheel. 
A stump is selected to support the balance wheel. 
The hole in the stump should be of a size which just 
clears the hairspring shoulder of the staff. Then a 
flat face hole punch is used on the lower end of the 
shoulder of the staff to stake it into the blue hub. The 
punch used should have a hole which just clears the 
roller shoulder on the lower end of the staff. The end 
of the straight shoulder on the staff is staked all the
way against the bottom of the blue hub. A correct fit 
for this style of staff is when the staff will enter the 

Figure 62: Staking out a Hamilton friction balance staff. Figure 63: Staking in a Hamilton friction balance staff.

by aRCHie b. PeRKiNS, CMW, FaWi, FNaWCC, FbHi

antique watch restoration, vlm. 1
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hole in the hub and go into the hole to a point where 
the space between the end of the straight shoulder 
and the bottom of the blue hub will equal the length 
of the exposed part of the blue hub. If the distance 
is less than this, the staff may not be tight enough in 
the hub. If the distance is more than this, the staff or 
hub could be damaged during the staking process.

Figures 64 and 65 show how a riveted balance staff 
is staked into the balance wheel. Figure 64 shows 
how the rivet is spread on the staff when the staff fits 
too loosely in the hole in the balance wheel. A hole 
is selected in the die plate that just clears the roller 
table shoulder of the staff. Then this hole is centered 
up with the die set punch and the die plate is locked 
in this position. Note: Sometimes a stump or inverted 
punch is used to support the staff instead of using 
the die plate. Then a round ended hole punch is se-
lected which fits closely around the hairspring shoul-
der of the staff. A few light taps are given the punch 
with a brass hammer to spread the rivet evenly in or-
der to keep the balance wheel centered on the staff 
so the wheel will run true in the round. The round 
ended punch also helps tighten the staff in the wheel 
at the same time.

0312 HT CRTime Econotester_ol.indd   1 1/12/12   1:31 PM

Figure 64: Using a round face hole punch to spread the rivet on 
a balance staff.
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After using the round ended punch to spread the 
rivet, then a flat ended hole punch is used to flatten 
the top of the rivet. This is shown being done in Fig-
ure 65. The hole in the flat ended punch should also 
fit closely around the hairspring shoulder of the staff. 
If the staff fits correctly in the hole in the balance 
wheel, then the round ended hole punch is not need-
ed to first spread the rivet on the staff. A flat punch 
is all that is needed to tighten the staff in the balance 
wheel. Note: One reason for the staff fitting the hole 
in the balance too loosely is that someone has driven 
the staff from the balance wheel without first turn-
ing the rivet off with a graver in the lathe. Another 
reason that the staff does not fit tightly enough in 
the hole of the balance wheel is that the staff may be 
undersized as is the case sometimes with imitation 
staffs.

The staking tool is also used to remove and replace 
friction style pallet arbors. Figure 66 shows a pal-
let arbor being removed from a pallet fork. The pal-
let fork is supported on a stump which has a hole 
slightly larger than the body of the pallet arbor, and 
the pallet fork rests on top of the stump. It is very 
important that the diameter of the top of the stump 

used be small enough to clear the pallet stones and 
allow the pallet fork to rest flat on top of the stump. 
The punch used to stake the arbor from the fork can
be one of the smaller cross hole punches used to re-
move roller tables. The punch selected should have 
a hole large enough to clear the pivot on the arbor, 
and the diameter of the end of the punch should be 
as small as possible; in fact, it would be better if the 
diameter of the end of the punch were slightly small-
er than the diameter of the arbor so that the arbor 
could be staked through the hole in the pallet fork. If 
a roller removing punch cannot be found which has 
an end that is slightly smaller than the diameter of 
the pallet arbor, then the smallest size can be turned 
down so it is small enough.

Another method can be used to stake the arbor from 
the fork, especially if the upper pivot is broken off 
or if there is no need to save the upper pivot. This 
method is to make a small sub punch from the end 
of a small sewing needle. Take a small sewing needle 
which has an end that is smaller than the pallet ar-
bor. Break off the end of the needle, leaving it long 
enough to fit into the hole of a staking tool punch 
and have about 2 mm of the sharp end extend from 

Figure 65: Using a flat face hole punch to flatten the
rivet on a balance staff.

Figure 66: Staking out a friction pallet arbor.

by aRCHie b. PeRKiNS, CMW, FaWi, FNaWCC, FbHi

antique watch restoration, vlm. 1



the end of the punch when the other end of the nee-
dle is seated in the bottom of the hole in the punch.
The needle should fit very closely in the hole in the 
punch to give it support. The very point of the nee-
dle is stoned flat with an Arkansas stone. Make sure 
the end of the needle is centered on the end of the 
pallet arbor when the arbor is staked out of the pal-
let fork. Caution should be used so as not to get the 
needle wedged into the hole in the pallet fork as the 
arbor is staked out of the pallet fork.

Figure 67 shows how a new pallet arbor is staked 
into the pallet fork. For this operation, the pallet fork 
is supported top side down on the die plate of the 
staking tool over a hole that is slightly larger than the 
diameter of the pallet arbor. The punch used to stake 
the arbor into the pallet fork is a special pallet arbor 
punch. This punch has a hole in its end to clear the 
pivot on the arbor, and the end of the punch is coun-
ter bored to fit closely around the body of the arbor.
This design helps support the arbor and hold it 
straight as it is being staked into the pallet fork. A 
small amount of watch oil can be placed in the end of 
the punch to help hold the arbor in place in the end 
of the punch. This helps to keep the arbor from flying 

away and getting lost. Before staking the arbor in, 
make sure it will start into the hole in the pallet fork 
and is absolutely upright with the pallet fork. Only 
very light taps on the end of the punch are needed 
to stake the arbor into the pallet fork. In most cases, 
the arbor can be staked in by tapping the end of the
punch with the edge of the butt end of a pair of 
tweezers.

If the special pallet arbor punch is not available, then 
a small taper mouth punch can be used in its place 
to stake in the pallet arbor. The punch should have 
a hole to just clear the pivot on the arbor and to al-
low the beveled hole in the end of the punch to rest 
on the beveled corner of the pallet arbor. Some oil 
should be used in the end of the punch to hold the 
arbor in place in the end of the punch. t
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Figure 67: Staking in a friction pallet arbor.

Watch for Mr. Perkins’ newest book, 
Antique Watch Restoration, Vlm. I, 
coming this summer to the AWCI Store 
(www.awci.com/shop/).  Mr. Perkins 
will also hold a book-signing at the 
AWCI convention in Denver this August.

Antique Watch Restoration, Vlm. I is 
an over 300-page, step-by-step guide 
for restoration. Mr. Perkins states, “The 
purpose of this book is to help teach 
professional watchmakers and clock-
makers, as well as collectors, accept-
able methods used in restoring antique 
watches and 
clocks to their 
original condi-
tion.”

This book is 
a must-have 
for the 
horologist’s 
library.  

Archie B. PerkinsCMW, FAWI, FNAWCC, FBHI

V.I

by aRCHie b. PeRKiNS, CMW, FaWi, FNaWCC, FbHi

antique watch restoration, vlm. 1



19th Century E. 
Mathey Tissot 
Minute Repeater 
Pocket Watch: 
The Study of the Repeater 
Mechanism and Its Repair, Part 1

The minute repeater complication is one of 
the most fascinating inventions in horologi-
cal history. Evolving from striking clocks, 

the repeater pocket watch and wristwatch be-
came highly sought after as coveted mechanical 
creations allowing the owner to summon a se-
ries of chimes, on demand, that indicated the time 
of day. By simply activating a slide which extends 
out of the watch case, the mechanism uses a sys-
tem of racks, pallets, hammers and gongs to sound 
first the number of hours with a low chime for each, 
then the quarters with a two-chime combination, low 
and high, for each, and finally the minutes with a high 
chime for each.

The repeater mechanism is generally found under 
the dial of the watch and can contain as many as 100 
additional parts. These parts can be separated into 
several distinct groups, all of which work in concert 
to give the repeater its voice: the rack and snail sys-
tem which is the functional memory and recall of the 
repeater; the winding/power mechanism; the gong, 
hammer and pallet system.  Each of these systems 
will be explored individually to gain a better under-
standing of exactly how a repeater works. and sub-
sequently, how the subject watch will be repaired. 
Along the way, other incredibly unique parts only 
found in repeaters (such as the all-or-nothing piece 
and the surprise piece), will be examined.  

Before going into detail, it may be helpful to give 
a brief overview of what exactly happens when the 
slide is activated and the repeater springs into ac-
tion. Figure 1, a photo of the subject watch before 
service, highlights some of the key components of 
the minute repeater mechanism. Referring to this 
figure, the user first initiates the action by pulling the 
slide (12) down as far as it will travel. This action 

1. Minute snail     2. Hour snail   3. Minute rack

4. Quarter rack 5. Quarter snail 6. Surprise piece quarter lever  

7. Winding rack  8. Hour beak 9. Quarter rack driving pinion

10. All-or-nothing piece 11. All-or-nothing switch  

12. Activating slide 13. Driving finger

14. Quarter/minute pallets 15. Quarter/hour pallets

will wind the repeater mainspring via the winding 
rack (7) and winding pinion (not visible in Figure 1), 
rotating the hour rack through the hour pallet until 
the hour beak (8) contacts the hour snail (2). The 
all-or-nothing switch (11) will then contact the all-or-
nothing piece (10) pushing it outward and releasing 
the quarter and minute racks (3 and 4). Under the 
influence of their respective springs, the racks will 
fall to the quarter and minute snails (1 and 5). When 
the slide is released, the repeater mainspring causes 
the winding arbor to rotate, carrying the hour rack 
(squared onto the arbor) through the hour pallet (15) 
to first chime the hours. The driving finger (13), also 
squared onto the arbor, then picks up the quarter 
rack driving pinion (9) and carries the quarter and 
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by WiLLiaM P. baLiSTeRi

technical discussions

Figure 1
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