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": . ...... KENDRICK & DAVIS Co. 

Introductory 

THE many changes and improvement:; 

Tools during the past few years, 

Staking Tool Catalog desirable. 

made m Staki11g 

make a C'omplcte 

We have endeavored herein to present our line in a dear 

and comprehensive manner, out we shall be pleased to give 

any further information, upon request. 
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Looking Backward 
It would be interesting, did space permit, to trace carefully the development of the staking 

tool. We must, however, content ourselves with aver~· brief consideration of it, from an historieal 

standpoint-the prc.~cnt is what most concerns us . 

The earliest stakes of which we have certain knowledge were adapted to be held in lhe Lench 

vise: the punches being held hy hand. Such a stak<' is 
shown in Fig. 1. The punches for use with sU<·h ~tak(•s 

were usually put up in wooden boxes, and were <'ommonly 
nothing but iron, thinly case-hardened. Fig. 1 

These were the commercial articles; makers of watdl('s, and the expert workmen, undoubtedly 

had tools of their own make, of , better quality. 

When we examine some of the old watches, and note the workmanlike riveting an<l ex­
quisite finish, we pay generous tribute of admiration to the skill of him who could, with su<'h 
primitive means, produce such beautiful results; and comparing our facilities with /n:s, we should 
re!lolvc to produce only high class work. 

The Modern staking tool, with revolving die, was invented by Jonas G. Hall, early in the '709s. 
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Fig l 

& DAv1s Co. 

Fig. 2 shows his first commercial product; 
this tool is stamped No. 1. Tools of sub­
stantially this style were manufactured by him, 
at Roxbury, Vt., for many years; the only 
t:hanges made being some refinemcuts in the 
matter of shape, a cam 
die binder, operated 
by lever, and knurling 
the edge of the die. 
Fig. 3 shows one of 
the latest tools made 
by Mr. Hall; in point 
of workmanship they 
were of high quality. 

On the death of 
Mr. Hall, the business'"­
passed into other · 
hands, and was, with­
in a comparatively 
short time, discontinued. 

Meantime Mr. W. H. Crozier, who had 
been for many years with Mr. Hall as Superin­
tendent, entered the employ of Kendrick & 
Davis, who soon began the manufacture of 
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staking tools, under Mr. Crozier's supervision. It will be seen that he brought all the knowledge 
and experience, acquired in his years of service with Mr. Hall, to hear on the production of the 
Kendrick & Davis staking tool; this, with the superior manufacturing facilities afforded, made 
the production of high quality tools a certainty. 

Mr. Kendrick, himself a practical watchmaker, who keeps in touch with leading men of 
the craft, has been quick to realize the need of improvements, and to recognize them when made. 
The result has been: continuous improvement in staking tools, and machinery for their production. 

Many improvements were made in the original Hall tool; the weight was greatly increased, 
making it more efficient in such work as closing holes, etc., as well as much more convenient 
for all work. The number of holes in the die was increased, and many punches added to the 
assortment. All this, while real improvement, was not in the nature of invention. 

The first real invention in Staking Tools, after Hall's original conception, was the K. & D. 
friction punch sustaining sleeve; this added greatly to convenience and rapidity in using the 
Staking Tool. When this was adopted, the shape of the frame was changed, and improvements 
made in the die binding mechanism; the chief feature being an adjustable step in the die bolt, 
to engage the binding cam. 

The line of improvement culminates in INVERTO, the most important invention yet 
made in Staking Tools-fully described in following pages; also the new On or Off punch sus­
taining friction device, Micrometer Stop, and other up-to-date products. 

During the closing months of 1909, Kendrick & Davis became an incorporated company; 
the corporate name- being Kendrick & Davis Co. This change gives increased manufacturing 
facilities, made necessary by the rapidly increasing demand for K. & D. products. 
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KENDHICK & DA v I 8 c 0. . . 
In Ordering Goods: 

Order by catalog number. 
Tell us how you wish the goods sent. 
C. 0. I>. orders must be accompanied by a remittance sufficient to cover transportation charges both ways. 
We pack all guo<ls with great care; they leave our hands in good order. Wt: cannot be responsible 

for damage done by transportation companies. Goods arriving in damaged condition should be receipted 
for as in such condition, aud claim made to the company delivering them, for reimbursement. 

Important 
We occasionally receive from watchmakers, imported imitation K. & D. staking Tools, with soft dies, 

being out of alignment, or having other imperfections. It invariably develops that the watchmaker bought 
the tool, bel·ieving it to be a K. & D. 

If your jobber shows a disposition to sell you imitation or substitute goods, send direct to us, enclosing 
catalog price, less (i per cent. cash discount, and we will fill your orde::r. Orders to be sent by mail should 
be accompanied by the ful.l catalog price. 

~The Stamp is the Sign of Quality: refuse all supposed K. & D. tools not bearing it; no matter 
what a salesman or dealer may say. 

KENDtucK & DA vis Co. 
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The K. & D. Guarantee of Punches 
A FAIR UNDERSTANDING PROMOTES GOOD FEELING AND CONFIDENCE. 

Our staking tool punches are made of a fine quality of steel, best suited to the purpose. They are pro­
perly made, and the temper of the different forms is such as to insure successful working and durability if 
properly used. Should any punch be found DEFECTIVE in workmanship, material or temper, we re­
place it WITHOUT CIIARG E. It's to OUR interest to do this. BUT,- and this is important- the best 
of punches CAN be broken, and unless broken punches show flaws in the steel or other imperfections, 
WE INVARIABLY CHARGE FOR REPLACING THEM. 

When we consider that it is impossible to make steel HARD except at the expense of its toughness - in 
other words, it cannot be hardest and toughest at the same time - we will see how absolutely necessary 
it is lo use punches with judgment to avoid breaking them. For example: let us take a round faced, hollow 
punch; these are made chiefly for riveting balance staffs, pinions, etc. To do the work without becoming 
bruised and battered they must be HARD. Judiciously used, the punch will do good service for years, 
but let the workman once put it over a staff or pinion a little too large for the hole, and at the first tap of 
the hammer, the punch splits: splits because it is a GOOD punch for the purpose intended; if it DIDN'T 
split 'twould show conclusively that it was too soft to be a GOOD and DURABLE riveting punch. 

Hollow punches thus broken, invariably show a bright surface inside the hole at the mouth of the punch. 
If the workman gives due attention to this simple matter, his punch troubles will be slight. 

Another class of punches need to be tempered tough; such, for example, as the delicate cross hole punches, 
and those for knocking out broken screws; these, if left hard as a riveting punch, would be broken, probably, 
the first time they were used. 

Taper mouth hollow punches, also, need to be drawn to a lower temper than riveting punches. 

And also, it's worth while to use a brass hammer; it saves battering up your punches; besides they are 
less likely to be magnetized. 
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Your NEW Staking Tool 
On receipt of a new Staking Tool, it is always well to examine the 

hollow punches earel'ully. and cl1•an out any polishing matt-rial or other 

fort·ign substance whieh Illa)' have lodged in the holes. 

The holes in K. & D. puuehes are drilled mud1 deeper than is 

ever needed in practical work; and although they are cleaned with 

rnrc ufter they are finished, you will be 011 the safe side to peg out 

every hollow punch; this preeaution may save damage to some fiuc 

staff or pinion. 
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K. & D. Patent Friction Punch Sustaining Sleeve 
The Punch Sustaining Sleeve is a great improvement in staking tools. It con­

tributes greatly to convenience, and adds materially to duraln'lity. It consists of a 
hardened and tempered steel tube, lapped inside to standard punch size. The outside of 
this tube is ground true with the hole, to tightly fit the reamed hole in the overhanging 
arm 0£ the staking tool. The central portion of this tube is split, forming resilient sur­
faces which lightly grasp the punch, holding it in nny position up or down. These 
resilient surfaces, being large and of tempered steel, are very durable - practically ever­
lasting - they never need readjustment. 

The tubes being lapped to size, fit the punches properly at first; being tempered 
steel they continue tn do .m. The punches slide easi1y, yet will slay in any position. 

The friction slee1·e is a remarkable convenience and timesm,cr. 

See pages J 7, and ~I? to ~5 for illustration of our new "On or Off" Punch I<'riction­
ing Device. This device has the tempered steel tube and all the advantages of the 
original spring sleeve, beside its own special advantages. 
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K. & D. Patent Die-Binding Mechanism 
The cut on this page illustrates the parts of the K. & D. Patent 

Die-Binding Mechanism. This mechanism is very '{!OWeiful. The cam 
shaft has two bearings in the solid metal of the base. The cam 
operates on a hardcnc£l adjustable surface in the die-bolt. This enables 
the user not only to take up all possible wear, but to so adjust the hard­
ened step in the die-bolt that the cam stands practically on the li11c of 

centers when the die is bound. In this position it exe1Ls maximum 
power, and cannot work loose uruler any degree of harn111eri11y. The pull 
in the die-bolt is all in the required direction -
straight down; the overhanging arm of the tool 
is not subjected to any strain to throw the punch 
out of alignment. In point of convenience, too, 
it is superior: the knurled disk of the cam shaft 
comes right in the ''handy" place. Very 

quickly operated; only a slight turn of the 
knurled disk on the cam shaft being necessary. 

To adjust: Turn the screw in the bottom 

DOUBLE BEARING CAM BINDER 

of die-bolt out, until the knurled disk can be turne<l through a full revolution. Then carefully turn 
the screw in until the disk can be turne<l round only hy exerting consi<lerable pressure when the cam 
reaches the biruling point. Then turn the screw in just a little more. It is now properly adjusted; no further 
attention will be required for years. 
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Finely Finished 
Mahogany Case 

7t Inches Long 

5f Inches Wide 

7 Inches High 

For Table of Punches 
and Stumps 
Fumishe<l with 
INVERTO 
See pages S2 and SS. 

Inverto, No. 17 

PAGE 1S 

IT 
HAS 

Double 
Capacity 

Tms TooL HAs 

NEW AND UNIQUE 

FEATURES OF 

GREAT VALUE 

Every Watchmaker 
Should Examine it 

CAREFULLY 

D~tailed Description on 
pages H to 20. 



PATENTED NOV. 24, 1908 

KENDRICK & DAvis Co. 

Inverto Staking Tool 
About 2-3 Size 

Frames Finely Finished and 
Heavily Nickeled 

All Over 

NOTE THE SOLID, YET GRACEFUL 

PROPORTIONS OF THIS l!'RAME 

An index on the cam binding disk shows 

when the binding mechanism is CORRECTLY 

ADJUSTED. 

.For description see page 18. 
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The lnverto Staking Tool 
The lnverto Staking Tool is a radical departure 

From all previous staking tools. The advantages 
l\l'e many and important. Every watchmaker should 
eramina it carefully. 

This tool is called ''I nverto" because any of 
the punches may be ini•erted, passed down through 
the largest hole in the die and used as a stump. 
Every watchmaker will recognize this as a very 
great advantage, for to need stumps not to be found 
in even the fullest sets is a matter of almost daily 
oreurrence. I ni·erto solves the problem, and the 
watchmaker now has at his disposal over 160 stumps, 
including everything in round and flat faced stumps 
that can possibly be required. 

Closing pivot holes in watches is something all 
watchmakers have to do at times, and most watch­
makers 'ery often. Think of the advantage of 
being able to have the round face on the stump or 
punck as one may choose; also, to have flat faced 
stumps small enough to enter the smallest counter­
bore, and support the metal close up to the pivot 
hole. Then when we close the hole we do not also 
close the end shake. 

lni'erlo has mechanical provisions to allow using 
the punches as stumps which are exceedingly con­
ftnient as well as ingenious. To insert a punch 

for use as a stump, we do not have to pass it down 
through the regular punch way, and so on down 
through the die, - as might be supposed, - nor do 
we have to turn the tool over and pass it up from the 
bottom. We simply turn the die to one side, -
either right or left, - pass the punch down through 
the large hole, bring it round and center it in position. 
In this position only the tapered end of the punch 
projects above the die. It might be very difficult to 
withdraw the punch with only the tapert>d end to 
grasp. Here :igain Ini•erto solve., the problem. 
Simply turn the die about one-quarter revolution­
right or left - and the punch is automatically raised 
high enough to afford a secure hold for the fingers, 
when it is readily withdrawn. This automatic 
raising of the punch is a positive action; if the die is 
turned, the punch mu.~t come up. The punches pass 
down through the die with gentle friction, special 
provision being made to secure this condition. 

Another feature which makes the tool much 
more convenient, and increases its range of work, is 
the height of the die; it is three inches from the bench 
to the top of the die. This brings it in the most 
natural and convenient position: for the hands while 
holding or adjusting work in the tool, and for the 
eye that guides the work. 
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To press on a minute band, after the movement 
is in the case, resting the back center on a suitable 
stump, I nverto is high enough to allow the open back 
cover to project downward, witlw·ut striking the bench. 

& 

The die is of tool steel three-eighths inch thick, 
with thirty-three holes accurately graduated; and, 
as the cut shows, the tool is proportionally massive; 
that this is a desirable feature we think all watch­
makers will admit without argument. 

DESIGN: While I n·verto is graceful in outline, no 
attempt has been made to sacrifice strength to beauty. 
The metal composing the base is distributed to give 
great strength and rigidity. · 

It will be seen that at every point where lnverto 
departs from the regular construction, improvement 
has been made. Well-tested and approved devices, 
such as the K. & D. patent friction punch supporting 
sleeve, and double bearing cam die binder, with hard­
ened adjustable contact surfaces, have been embodied 
in lnverto. 

This tool is put up in a substantial, beautifully­
finished mahogany case 7 1-4 inches long, 5 3-4 
inches wide, and 7 inches high, with lock, neat 
handle, and all metal parts nickeled. The lock acts 
ordinarily as a simple but strong catch, which may 
be released by pressing the button to the right; when 
the key is turned the button cannot be moved; this 
feature will be appreciated by watchmakers in places 

DA v Is c 0. 

where other workmen are likely to rneddle with 
their tools. 

PUNcm:s: The assortment of punches supplied 
with lnverto is very complete. It includes every­
thing useful indicated by our years of experience in 
the manufacture of staking tools or suggested by 
practical watchmakers. It also includes something 
entirely new in punches for knocking out broken 
screws, etc. These punches are most fref1uently 
broken, for the strain put upon them is often very 
severe. The new punch is so made that the part 
which gets broken is interchangeable; these pieces 
(sub-punches) may be instantly changed without 
tools. We furnish with each holder ten sub-punches, 
gra<l uated sizes. These sub-punches are com­
paratively small, easily made, and of small cost if 
or::e wishes to buy them. This punch alone is a 
weat addition to any staking tool equipment. 
Another convenience in the punch equipment is 
twelve blank punches (soft) with holes provided in 
the box for their reception. Watchmakers some­
times want a special punch, and these blanks are 
sure to prove useful. 

STUMPS: Inverto is supplied with !l5 stumps, 
including everything not covered by the regular 
punch s~t. Of course the special stumps for Wal­
tham detachable balance staffs are included. 

Price, $35.00 
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PATENTED 
JUNE I, 1909 

PllTENTED NOV. 24, 1908 

OF STAKING 'I' o o 1, s 

Inverto Staking Tool 
WITH NJ·~W 

On or Off Punch Sustaining Device 
WJl,I, HE KNOWN AS 

No. 18 
FURN ISHED 'VIIF.N ORDERED NEW AT SAl\fF. 

PmcF; ,\s No. 17 

The ON or OFF Punch Sustainer is a new device, intro­
<luccd on our New Style Staking Tools, and has met with uni­
\'ersal favor. It has all the advantages of the original friction 
sleeve, and some beside. The friction, when "On", is remark­
ably smooth and uniform; by a single movement it may he 
turned "Off". 

DEVICE APPLIED TO NO. 17, WHEN FRAl\H;S 

ARE RETURNED, $1.00 

PAGF. 17 
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Inverto on Ball Bearing 
Bases 

Inverto No. 17 
on ball bearing base, with glass cover 
WILL BE KNOWN AS 

No. 17 A. Price, $35.00 
Inverto No. 18 

011 hall bearing base, with glass cover 
WILL BE KNOWN AS 

No. 1 BA. Price, $35.00 
We do not recommend putting these tools on 

ball-bearing bases; they arc too heavy to han­
dle conveniently, and the glass covers have to 
be very high and large. 

BALL BEARING BASES, SEPARATE 

$2.00 
GLASS COVERS 

$1.25 

THIS IS THE 

Indicator 
ON ALL 

INVEHTO 

STAKING TOOLS 

IT SHOWS when the 
binding mechanism i s 

properly adjusted to gi vc 

greatest power and security. 

THE KNURLED DISK may be 
turned in either direction to bind; the 
arrow pointing in the direction in 
which the disk is turned should stand 
with its point even with the line on 
bame, when the die is bound. 

ADJUSTMENT IS MADE by screw m 

bottom of die bolt; reached through central 
hole in bottom of frame. 
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An Appreciative Letter 
From the superintendent of watch making in one of the world's greatest watch factories. You will note 

that Mr. Ohlson has not merely examined !NVERTo--he is a regular user or it. 

~nv/l~~n/~ 
~d~vftJJ bee. lfth, 1$09. 

lendrlck a Dayle co •• 

Lebanon, 11. H. 

Oen\l•en:-

I am thoroughl,y pleaae4 with my •tnverto• Staking 

Tool. After aeYeral montha uae I am atlll tlndlng new points 

ot uutulneu and auperlorlt:r to any other ataklng tool I 

have eyer aeen, and I feel contldent that any prol'!"esalve 

watchmaker who once trle• the •InYerto• wlll aurel:y want to 

We have many letters from satisfied and en­
thusiastic users of INVERTO. 

Tours truly, 

~~~ 
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Answering Some Queries Regarding 
INVER TO 

The punches are the same size in every way as regular 
K. & D. punches, except that they are shorter, and are num­
bered dijferently; sec table on pages :Jil and 3:3. 

In case other K. & D. punches arc shortened to adapt 
them to use in Jm:erto, care should be taken to rcmo\'c all 
burr around the letters or numbers stamped on them, to 
prevent any binding in Ini•erto die. 

Ini·erto complete with set punch, weighs approximately 
three pounds. This is an advantage - the tool is remarkably 
free from vibration. 

The female center in one end of set punch, is for cen­
tering solid punches when used as stumps. 
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K. & D. New Style Staking Tools 
This is not INVERTO Staking Tool, but a new design 

in rrgular type; it embodies as far as possible the advan­
tages of INVERTO. The top of the die is more than two 
i11rhe., above the bench; this makes it far more conven­
it•nl to use for any work, as the watchmaker will soon 
find bv trial. 

The fine mahogany cases are all drilled to hold 120 
punches ancl 30 stumps. but we furnish them in different 
combinations, and the full number of holes arc there for 
the owner lo fill eventuallv if he chooses. 

A noteworthy feature i~ the On or Off friction device 
for the punch; more fully described on page 25. 
PRICE LIST OF K. & D. NEW STYLE 

STAKING TOOLS. 
In Maho1any Cases. 

No. 128. 100 Punches, 24 Stumps 
.. 138. 76 .. 20 .. 
.. 148. 60 .. 18 
.. 158. 50 .. 14 
.. 168. 120 30 

$22.00 
19.50 
17.00 
15.00 
26.00 

In nil these c·ombinations the Staking 
Tnol.•. ns well It!! the boxes, arc r.wif'fly nlih•; 
the difference in price is because of the differ­
en<'e in number of punches and slumps. 
Stnndnrd punches and stumps can he ha;J nt 
nny time. 

Tables of punches and stumps, pages 34 to 41. 
Table of decimal and metric equivalents, page 31. 
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KJ<.:NDRICK & DAVIS Co. 

The New Style Frame 
Nole height of <lie above bench, and the shape of frame, g1vmg grcal 

solidity where hammering occurs. This is the STAKING Tom. 
furnished in all these combinations. 

Showina Frame about 2-3 Size 

Nos. 12 to 15 

Nos. 12A to lU.\ 

Nos. 12u to lGu 

indusive, page 2ii 

" " 

" " 

Nole the On or Off Punch Sustaining Device. 
NEA~·;~'FECTIYt;-ADY AN'l'AGEOUS 

The knurled die-binding 
disk of every K. & D. New 
Style Staking Tool is 
stamped like this. 
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K. & D. NEW STYLE Staking Tools 
On Balt-Bearin~ Bases, with Glass Covers 

The New Style frames embody, as far as possible, the 
the advantages of Inverto,· the top of the die is more than 
two inches above the top of bench, an advantage in all work; 
but particularly in pressing on hands of watches while the 
movement is in the case - the open back cover easily clears 
the bench. 

For workmanship and finish, these tools have never 
been equaled - Jm,ertn excepted. 

Cut of frame on page 22. Tables of punches and 
stumps, pages 34, 41. 

Price List of K. & D. NEW STYLE 
Staking Tools 

No. 12A. 100 Punches, 24 Stumps $21.00 
" 13A. 76 " 20 18.50 
" 14A. 60 " 18 " 16.00 
" 15A. 50 " 14 " 14.00 
" 16A. 120 " 30 25.00 

We also furnish the following combinations on ball I 
hearing bases, drilled for 120 punches. 30 stumps; the ~ 
owner may fill the empty holes at his convenience. Please 
order by number. 

No.12AC. 
" 13AC. 
" 14AC. 
" 15AC. 

100 Punches, 24 Stumps 
76 .. 20 .. 
60 18 
50 .. 14 .. 

$22.00 
19.50 
17.00 
15.00 Price, $25.00 



h:J<:NDHICK & DAVIS Co. 

\\Tith One Hand 'Tis Done 

K. & D. Handle, No. 16AH. 
Ball hearing bases arc popular because of their 

11iany good qualities - their weak point being that 

110 adequate hold is afforded by which they may bt> 

lifkd from plan· to place on the bench; it is always 

llt'('l'ssary for the watd11uakl'r to use both hands. 

The new handle completely remows this diffil'ulty; 

it is neat and stroug; fastened to the base by three 

substantial steel screws, inserted from the insidl', and 

therefore invisible. These handles fit any K. & I> . 

ball bearing base, but should be attached at the factory. 

Price, attached, $.100 
Price, separate, 1.00 
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K. & D. New Style Staking Tools 
On Hi~h Revolving Bases, with Glass Covers 

These tools embody, as far as possible, the advantages 

of ]mJerto. The die is high above the bench - a great 

advnntage. 

A unique feature is the On or Off friction punch sus­

tniner, by which the operator may have friction on the punch. 

or not, as may best serve his work. About one-fourth turn 

of the knurled nut, in either direction, puts the frirtion on or 

off. The frames are of more graceful outline, nnd much 

mor1• rigid, than former models. 

Price List of K. & D. NEW STYLE 
Staking Tools 

No. 12 
13 
14 
15 

100 Punches, l4 Stumps 
76 lO " 
60 18 " 
50 " 14 .. 

Cut of frame on page !l!l. 

$20.00 
17.50 
15.00 
13.00 

Ta.hies of punches and stumps on pages S4, 41. 

PAGE 2S 
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Nos. 5 and SB K. & D. Staking Tools 

~ 
/· \'\. / .\ 

\,, 
I 

32 PUNCHES, 8 STUMPS 

No. 5, Price, $4.50 No. SB, Price, $4.50 
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Price List of K. & D. Staking Tool Parts 
GLASS COVERS PRICF. 

st inch inside diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . 55c 
41 " " " . . . . . . . . . . . . . . . . . . . . . . . . . . . 60c 
4! " " . . . . . . . . . . . . . . . . . . . . . . . . . . . 65c 
5 " " . . . . . . . . . . • • . . . . . . . . . . . . . . . 70c 
51 " " . . . . . . . . . . . . . . . . . . . . . . . . . . . 75c 

DIES PRICF. 

To 11 inch diameter ........................ . ..... $1.75 
Larger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 00 
lnverto dies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.50 
~When ordering dies always send Stal.:ing Tool Frame. 
Wood stands . .... ..... . . ... .. ... ... . ench, $1.00 and up 

NEW STYLE FRAMES WITH ON or OFF 
PRICE 

Nos. l!l, IS, 14 and 15 ........................... $ 6.00 
Nos. 12A, 18A, 14A, 15A and 16A. . . . . . . . . . . . . . . . . . 6.00 
No.17, Inverto .. . ..................... . . ... . .... 12.00 

PRICES FOR STAKING TOOL FRAME DIE AND 
SET PUNCH, "SPECIALS" rmn: 

Nos. 500 and !ml ......... . ... . . . . ...... .. ..... .. $2.00 
Nos. 50!l to 507 inclusive ...... . . .. .... . .......... 4.00 
Nos. 508 to 510 . . . . . . . . . . . . . . . . . . . . . . . . . 4.50 
Nos. 511 to 516 .. . .......... .. . ...... . . . 5.00 

PAGE !l7 

This cut shows how the stumps of 
K. & D. Staking tools are now packed 
for shipment. The box cover fits 
closely on top of the stumps, nnd en­
tirely prevents displacement and possi­
ble loss . This insures the purchaser 
of a Staking Tool, a set of stumps in 
perfect condition; it is but the work of 
a few minutes to transfer them to 
their proper places in the bn.se of the 
Staking Tool. 
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Punches 

point 

SE'r PuNCH. Should be used 
only for centering the <lie; any 
other use would soon ruin it, the 

being fine an<l sharp. Price, 30c 

CYLI1'DEH PUNCHES. These 
~~i' punches are formed by milling 
L____j from the solid; thev are much 
more rigid than the so-called forged cyli1;der punches, 
as may easily be proven by trial. Price, 30c 

PUNCH FOH STHl~TCHING llALANCE 

Aul\Is. The balance arm should 
be placed on a large fiat-face 

stump in the staking tool. Place the punch on the 
balance arm, dose to the rim and parallel with it; 
a blow on the punch causes elongation of the arm, 
and also a slight indentation therein. Should not 
be used on fine balances. Proceed carefully; better 
practice on old balances, to train judgment as to 
force of blow required. Price, 25c 

D>
·~ TmANGULAH 1'01NT. For tight­

ening roller tables; used in the 
same manner as a round-faced 

punch. It raises three slight burrs equidistant 
about the hole. A round-face punch is likely to 
split a hard roller if one attempts to close the hole 
with it. Price, 25c 

fiat-face solid 
punches leaves 
holes closed. 

l'EJcNl.'IG PUNCHES. Generally 
used in conjunction with a soli;I 
fiat-faced stump, for stretd1i11g, 
forging, etc. Price, 25c 

FLAT-FACB ~OLlll. Used for 

closiug holes, end-shaking trains, 
and a great variety of work. 

Price, 20c 

HouND-FACE SoLin PuNCHr;s. 

For closing pivot holes, etc., geu­
erally used in conjunction with a 

stump. The high polish of our 
a fine finish in the oil sinks of the 

Price, 20c 

PAGE ~8 
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~j Cuoss Hm,E PUNCHES. For 
ai' driving fine staffs, nrbors, pinions, 

f~, =~etc. 
~,,. Price, 30c 

l'mcK PFNCH. For fine center pricking. When 
it is desireil to drill a hole exactly on a line, or at the 
intersection of lines, as, for example, where a depth 
is laid off by the depthing tool, it is important that 
the centering punch be hCid exactly vertical. This 
work is best done in the staking tool. 

· Price, 30c 

5] ~ r FLAT-FACED HOLLOW PtJNCHES. 
l C~J: Used for t~e. finish staking of 

c:c wheels on pmton!I, balances on 
!!lnffs, end shaking, pressing on hairspring colleti<, 
nnrl a grrnt vari<'ly of work. 

Price, 25c 

~ ~--=ffl ~ CENTER WHEEL PUNCHES. 
l t--~-'t Used to indent the riveting of 

rJJ safety pinion staffs. If the stnff 
is first properly staked with smooth punches, only 
four indentations should I.e made, and they need not 
be deep. Without these punche!! it is sometimes 

STAKING • ..... ... 
.. ··-

T 0 0 L 8 

very rliflicult to prevent the staff turning in the 
wheel. Used in the watch factories. 

Price, 30c 

HoLLow TAPER Mo
0

UTH 
PUNCHES. Used for closing holes, 
hour, minute and second hand 
sockets. Price, 25c 

Ror,LER Dmv1NG. With hole 
in center to go over staff, and 
groove in side to receive roller pin. 

Price, 25c 

f I ll 0 u N D- FA c E J) II 0 L L 0 w { ' c:.-~£ PUNCHES. For staking balance!!, 
wheels on pinions, etc. When 

staking a wheel on a pinion, Swiss style, the wheel 
should first be carefully pressed down with a flat­
faced punch of suitable size_ Then a round-faced 
punch should be used to slightly bend the points of 
the leaves outward; then a flat-faced punch to com­
plete the ri,·eting. If the wheel is properly fitted to 
the pinion, there is no danger of bending or injuring 
the leaves. The faces of our round and flat-faced 
pund1es are highly polished. 

Price, 25c 

PAGE 29 
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Stumps 
FLAT-FACE SoLID. Used 

fur closing holes in conjunction 
with round-face solid punches, 
peening, etc. Price, 20c 

RouND-FACE SoLID. Use<l in conjunc­
tin with round or flat-face solid punches 
for closing holes, etc. Price, 20c 

C H o T c 11 . For supporting cannon 
piuion while adjusting setting frictio11. 
Iusert taper Lrass wire in the pinion; n ·st 

side of pinion in crotch and Lring down a small 

round-face punch or the peening punch on the exact 
place depression is to be made; a light blow on the 
punch is usually sufficient. If friction is loo stiff, 
lessen it slightly by inserting a round broach in the 
pinion. Price, 2Sc 

' ~ 
S11IALL CONCAVE. For supportiug 

back end of center arbor, while staking 
on hands or cannon pinion. Price, 2Sc 

RoLLEH REMOVEH. For two-arm bal-
ances; has transverse 
balance arm and notch 
pin if it projects. 

slot to rcceil'e 
for end of rollt·r 

Price, 30c 

~B 

~ 
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HoLLBH HEMOVEH. l~or three-arm 

balances; has six radial slots lo receive 
arms and central hole for hub of balance. 

Price, 30c 

CY L 1 N D ER • For su pportiug lower 
shell of cylimler while inserting new plug. 

Price, 30c 

Hor.LEH Dmvrna. Has central hole 
to receive staff and side groove for roller 
pin . Price, 30c 

FLAT-FACE lloL1.ow . Used for rest­
ing wheels for driving out staffs, pinions, 
etc. Price, 2Sc 

LAHGB FLAT-~'ACE CuP. Used for 
bumping plates or bridges, end-shaking 
barrel arbors, etc. Price, 30c 

V SLOT. For driving out escape 
pinions without disturbing wheel Lush­
ing, etc. Very practical and useful. 

Price, 3Sc 
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CATALOG 0 1'' STAKING Toor.s 

Stubs' Steel Wire Gage 

2. 3 4 5 6 7 8 Q 10 11 12 e e • • • • • • • • • 
14 15 16 17 18 19 2.0 21 2.J 23 2.4 25 • • • • • • • • • • • • 27 28 29 30 31 32 33 34. 35 36 ~7 38 39 40 41 • • • • • • • • • • • • • • • • 

43 44 45 46 47 48 4<) 50 51 52 53 54 55 56 57 56 59 60 • • • • • • • • • • • • • . . . . . 
h2 6'1 fi4 "'• hfl 67 fill h<) i'D 71 7~ T'i 74 7'• 7f> /7.1R7'J RO 

In using the gages 
known as Stubs' Gages 
there should be constantly 
horne in mind the dilfrr­
cncc between the Stubs' 
Iron Wire G~e and the 
Stubs' Steel ''ire Ga;:c. 

The Stubs' Iron hire 
Gage is the one commonlv 
known ns the .English 
Standard Wire or Bir­
mingham Gage and dt"Sig­
n.ntes the Stu hs' soft win• 
sizes. 

The Stnhs' St.et'I Wire 
Gage is the one that is 
11.,ed in mcas11rini:: drawn 
steel wire or drill rods of 
St.ubs' make nnrl is also 
used by many ma.krrs of 
American drill rods. 

Table of Equivalents of Stubs' Steel Wire Gage Numbers, in thousar.dths of an inch and hundredths of a millimeter. 
GAGF. INCH MM, GAGP. INCH MM. G AGP. IS CH MM . GAr.F. ISCH MM. GAGP. INCH MM. 
I. .. .227 .... 5.76 17 ... . 172 .... 4.38 33 . .112 .... 2.83 49 . .072 . ... 1.84 65 ... .033 .... 0.84 
2 ... . 219 .... 5.56 18 .. . .168 .... 4.28 34 .. .110 .... 2.78 50 .. . .069 .... 1.76 66 ... .032 .... 0.81 
J ... . 212 . . .. 5.38 19 ... . 164 .... 4.18 35 ... .108 .... 2.73 51 ... .066 .... 1.68 67 ... .031 .... 0.79 
4 ... . 207 .... 5.25 20 . .. .161. .. . 4.10 36 .. . .106 . ... 2.68 52 ... .063 . .. . 1.61 68 ... .030 .... 0.76 
5 ... . 204 .... 5.18 21 .. . .157 .... 4.01 37 ... • 103 .... 2.61 53 ... .058 .... 1.48 69 ... .029 .. . . 0.74 
6 .. . . 201 ... . 5.10 22 .155 .... 3.94 38 ... .101 .... 2.56 54 .. . .055 ... . 1.40 70 ... .027 .... 0.69 
7 ... .199 .... 5.05 23 .:: . 153 .. .. 3.89 39 ... .099 .... 2.51 55 ... .050 .. . . 1.28 71. .. .026 .... 0.66 
8 ... . 197 .... 5.01 24 ... . 115 .... 3.84 40 ... .097 .... 2.45 56 ... .045 ... . 1.15 72 ... .024 .... 0.61 
9 ... .194 .... 4.94 25 ... .148 .. . . 3.76 41 ... .095 .... 2.40 57 ... .042 ... . 1.07 73 •. . .023 .... 0.59 

10 ... .191. ... 4.86 26 ... . 146 .... 3.71 42. .092 .... 2.33 58 ... .041 .... I.OS 74 ... .022 . . .. 0.56 
11. .. .188 .. . . 4.79 27 ... . 143 ... . 3.64 43 .. .088 .... 2.23 59 ... .040 .... 1.03 75 ... .020 . ... 0.51 
12... 185 .... 4.71 28 . .. ..139 .. . 3.53 44 . .085 .... 2.15 60 ... .039 .... 0.99 76 ... .018 .... 0.46 
13 . .. . 182 .... 4.64 29 . .. . 134 ... . 3.41 45. .081. . . . 2.05 61 .. . .038 ... . 0.97 77 ... .016 .... 0.41 
14 ... .180 . . .. 4.58 30 .. . .127 . . .. 3.23 46 . .. .079 .... 2.01 62 . .. .037 .... 0.94 78 ... .015 .... 0.38 
IS ... .178 .... 4.53 31 • •. . 120 .... 3.0!> 47 ... .077 .. .. 1.97 63 ..• .036 .... 0.92 79 .. . .01.( . ... 0.36 
16 . .. . 175 .... 4.46 32 ... .115 .... 2.90 48 ... .075 .... 1.92 64 ... .035 .... 0.89 80 ... .013 .... 0.33 
For tho thousandths of an inch equivalents in the above tabl~ and the remarks on Stubs' caces we are indebted to Brown & SbarP41 

Mfc. Co., Providence, R. I. · · 

rAaE s1 
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Table of Punches and Stumps Furnished With /NV ERTO 
J::ND DIA. J::NIJ lJIA. 

l' ll :'\ Cll :'\U. UY l:ffUU::!' l'UNCll NU. 1101.t-: UYl:HUl.IS 

1 Set punch. 
2 l>riving out cylinder plugs ... . . .. . . 
:I Driving out cylinder plugs ... .. . . . . 
4 Driviug out cylinder plugs .... ... . . 
.i Driving in cylinder plugs. 
ti Driving in cyliudcr plu1,'S . ........ . 
7 llemo~ng pallet staff, Jewel Series . 
8 Hemovmg IJalance staffs ....... . .. . 
!I Hemoving IJalance staffs .... ...... . 

HI Hcmoviug IJalance staffs ...... ... . . 
11 llc1m~vi!1g s111:1ll e:>ea\>c pi11io11s from 

Swiss cylmder w 1eels .. . . .. . .. . 
1-.! ( 'losu1g hole in rollcl's ........ .. . . . 
1:1 !'rick punch .... .... ......... . . .. . 
U Peen ~unch ... . ... .... .. . .. . . .. . . 
:~ } Stretc ing and peening .. ........ . . 

17 Staking patent pinion staffs ... . . . . . 
18 

OAGJ:: 1!4 Staking rollers to staff . 60 GAGJ:: 

7:1 ~5 Staking rollers Lo staff .. ·· · ·· ... .. 68 
76 l!ti Staking rollers Lo staff. 7~ 

80 'l7 Closing c.'Ollcts . . .... 5:1 
28 Closing collcts .. . . . J;j 

HOLE l!!l Taper mouth dosing pundit's . .. H! 
.00/i :10 Taper mouth closiug 1•11111.:hl's ...... Q:; 
.OOti :ll Taper mouth closiug puuclws ...... 28 
.008 32 Taper mouth closing punches .... . . !J~ 

.012 :1:1 Taper mouth closiug punches . .. :m 
:14 Taper mouth closing puuclies ... ·H 

.IHI! :15 Tapl'r mouth closi11g pum:lll's ... 4li 
:Iii Tapt~r mouth f·losing pum;ll('s ... ;j~ 

:l7 T apcl' mouth closing punches .. ;H 
:18 Tapi;r mouth closiug punches .... .. 5ti 

uo1.t: :l!l Driving out runchcs for Waltham llOL}; 

{48 dctachalJ e balanc.-c slaffs . .... .. .007 
53 40 Driving in punches for Waltham de-
56 tachable baL.mce staffs ... ..... . Ws 72 ,;(i 

47 41 Driving in punches for Waltham de-
,;3 tachable IJalance staffs ... .... .. 1:-Zs 7:1 (ii! 

58 42 Driving in kunches for W~ltham de-
64 tachab e balance statls ........ Os 7ti (i8 

19 Staking double rollers .. .. .. .. .... . 
•:W Staking double rollers .... . . . ... . . 
21 Staking double rollers ...... . . . .. . . 
22 Staking double rollers ....... . .... . 
~ Staking rollers to staff. . . . . . . SJ 

FLAT-FACED HOLLOW PUNCHES 
SIZE OF HOI,E BY 

PUNCH NO. STUBS' GAGE 

43 . ........ . .... "' .38 
44 .. .... . . .. . . .. .. .. 42 
45 ...... . . . ... ... ... 44 
46 .. .... . . . . ... ..... 46 

SIZE o~· Hou; BY 
PUNCH NO. STUlll!' GAGE 

47 .. . . ...... . . . . . ... 48 
48 .. . ....... . . . ..... 50 
49 . . .. . . . .. • 5'Z 
so .. . ; . . .. . . . ....... 53 

SIZE Ot' HOLE llY 

PU.'\('11 NO . STUBS' GAGE 

:H.. .. .54 
;j2 . . .. . . . . . . ... . . ' .. :'lo) 
J:I. . ..... . . . .. . . . ~() 
54 .. .. .. ... ..... ... ,,;s 

P.\ui:: 32 

SIZE OF llOU: UY 
l'llNCll JliO.' sTum;' GAGt: 

55 ................ . . till 
:;ti . . . . . . . . . . . . . . . . ti I 
;i7 ... . .. •. . . . ... 62 
,;8 . . . . . . . . . . . . . . . . . li:I 



SIZE OF HOLE BY 
PUNCH NO. STUBS' GAGE 
59 .... .. . .. " . .... . 64 
60 .. ... ............ . 66 
61. .. .. ............. 67 
6t .................. 68 

SIZE OF HOLE BY 
PUNCH NO. STUB.~' GAGE 
74 .. ....... . ...... .42 
75 ................. 44 
76 .. . ............. .411 
77 .. .. .... . ........ 48 
78 .. . ... . . . ........ 50 
79 .... . .. .. . . ...... lit 
80 ...... . . ......... 53 
81 ............. . ... 54 

PUNCH NO. OUTER DIAM. 
104 ... .... .. .. .. ... 20 
10.5 .... .. .. ... .. .. 25 

PUNCH NO. OUTER DIAM. 
n'l .. .. . ... .... . . .. to 
113 .. .. " . " " " " . t.5 

CATALOG OF STAKING T 0 0 Ls 

FLAT-FACED HOLLOW PUNCHES (Continued) 
SIZE OF HOLE BY SIZE OF HOLE BY 

PUNCH NO. STUBS' GAGE PUNCH NO. STUBS' GAGE 
63 ... .... . ... ... .... 69 67 .................. 74 
64 ...... . ... . . .. .... 71 68 . ................. 75 
65 .. .............. .. 7t 69 . .. . .............. 76 
66 ..... ... ... .. ..... 73 70 .................. 77 

ROUND-FACED HOLLOW PUNCHES 
SIZE OF HOLE BY SIZE OF HOLE BY 

PUNCH NO. STUDS' GAOF. PUNCH NO. STUBS' GAGE 
8~ . . .... . .... .. .... . 55 00 ... ..... .... . ... .. 66 
8.'l . . . . . . . .. .. . . ..... 56 91. ... ... . .. ........ 67 
84 . . ..... . . . . .. . .. . . . 58 02 ......... . . .. . . . .. 68 
8.5 . ....... . ... .. .. .. 60 93 . ... .. . ..... . .. ... 69 
R6 ............ . ..... UJ 94 .. .. .. ...... . ..... 71 
87 .... . .. . . .. . . . : .. . 62 95 ..... . ... . . .. .. . .. 7/l 
RR . .. .. ... ........ .. 6:l !16 .......••......•.. 73 
8!1 ... .. ... ... .. ..... 64 97 .. ................ 74 

FLAT-FACED SOLID PUNCHES 
PUNCII NO. OUTER DIAM. PUNCH NO. OUTER DIAM. 
106 ... . ....... . ..... 30 108 . .. . ... .......... 43 
107 .......... . ...... 3.i 100 ................. 50 

ROUND-FACED SOLID PUNCHES 
PUNCH NO. OTJTF.R DIAM. PUNCH ]'(0, OUTER DIAM, 
114 ..... .. .......... 30 116 .. . . .. ..... ". ".43 
115 .. ... .. ...... . . . 35 117 .. . ........ . .. . ... 50 

120 Scr<'w-knocking punch with 10 ~uh-punches, jtl"nduated siZ<"s. 
STUMPS FURNISHED WITH INVERTO 

SIZE OF HOLE BY 
PUNCH NO. STUBS' GAGll 
71 .................. 78 
7t ..... ... .......... 79 
78 .... . .. .. ...••.... 80 

SIZE OF HOI,E BY 
PUNCH NO. STUBS' GAGE 
98 .... .. .. ... ..... . 75 
99 .. ... . ..........• 76 

100 .... .. .. ......... 77 
101 . ... ........ ..... 78 
lO'l .. ............... 79 
103 . .... ..... ......• 80 

PUNCH NO. Ot'TER DIAM. 
110 . .. . .. ........... 58 
111 . ................ 60 

PUNCH NO. OUTER DIAM. 
118 .....•......••..• 118 
110 .... .. ... . ....... 60 

3 For driving in Walthnm detachable stnffs, 0, 12and 16 size. l For holding cylinder while inserting new plug. 
S For driving out Waltham detachable staffs, 0, 12 and 16 si7.e. 1 Large hollow, for bumping mainspring barrels, etc. 
4 Roller remover, for two arm bnlanec!!. 1 Large, solid 3-8-inch diameter. 
3 Roller rem~. for three arm balances. 1 Larp;e, solid, 7-32-inch diameter. 
1 For closinp; cannon pinions. 1 Hollow, hole No. 88. 
1 Concave end for staking cannon pinions. 1 Hollow, hole No. t8. 
l IALrge concave end for resting center Rrbor. l V slot, for removing 11D1al1 escape pinions, etc. 
t Roller shtmps, hole in center, slot in side. 
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Table of Punches and Stumps for No. l 6A and 16B Staking Tools 
1 Pointed set punch, for setting the die in position; it should be used for 1W other purpose. 

ROUND-FACED HOLLOW PUNCHES 
Numbers signify ~ize of hole by Stubs' gage. 
PUNCH NO. PUNCH NO. PUNCH NO. 

A42 A50 A55 
A44 A52 A55 
A46 A53 A56 
A48 A54 A58 

PUNCH NO. 
A60 
A61 
A62 
A63 

In ordering be sure to give letter as well as number. 
PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. 

A 64 A 70 A 74 A 78 
A 66 A 71 A 75 A 79 
A 67 A 72 A 76 A 80 
A68 A78 A77 

FLAT-FACED HOLLOW PUNCHES 
~umbers signify size of holf" by Stubs' gage. 
PUNCH NO. PUNCH NO. PUNCH NO. 

B38 B48 BM 
B42 B50 B55 
H 44 B ~2 B 56 
846 858 B58 

PUNCH NO. 
860 
861 
B62 
B63 

In ordering be sure to give utter as well as number. 
PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. 

B 64 B 70 B 74 B 78 
B 66 B 71 B 75 B 79 
B 67 B 72 B 76 B 80 
B~ B~ BTI 

ROUND-FACED SOLID PUNCHES 
Numbers signify size of end by Stub>' gage. In ordering be sure to give utter as well as number. 
PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. 

D 20 D ~ D 30 D 85 D43 D58 056 060 

FLAT-FACED SOLID PUNCHES 
Numbers signify size of end by Stub.~' gage. In ordering be sure to give letter as well as number. 
PUNCH NO. PUNC:H NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO, PUNCH NO. PUNCH NO. 

E20 E~ E30 E85 E48 E58 E56 E60 

HOLLOW TAPER MOUTH PUNCHES. In ordering give utlef' as well as numbn-. 
NO. END NO. END NO. END NO. END NO. END NO. END NO. END NO. END 
c 79 .~ c 80 .. 28 C81 .. 82 C8LS6 CSS .. 44 C85..~ CSCl .. 62 C87 .. M 

P.~01: M 

NO. END 
C88 .. 66 
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~ ........ 
TABLE OF PUNCHES AND STUMPS FOR NO. 16A AND 16B STAKmG TOOLS (Continued) 

NO. 
A 1 . . . . ... . Punch for stretching balance arms, etc. 
A 2 .. . ..... . Forging and Peening Punch. 

NO. HOLE 

A 6 .. .48} 
A 7 ... 55 .. Punches for staking patent center pinion 
A 8 ...• ~6 · staffs. END 

A S . . . 75 l 
A 4 ... 76 f .. For n-moving broken cylinder plugs. 
A 5 . .. 80 J 

A 9. . Prick Punch. 
END 

A 10 ... 68 . . . Punches with straight end for removing 
A 11 •.. 70. • broken screws, etc. 

CROSS HOLE PUNCHES 
NO • 
• 006 . .. ... ... For J ewe I Series balance staff. 
• 008 ........ . For removing small stalk 

NO. HOLE 
A 14 ... 68 . .. . Roller Punche~. hole in Cl'nter, slot in siile. 
A 15 . . . 70 ... . 
A 16 ......... Punch with triangular point. 
A 17 . .. 55 ... . 
A 18 . . . 64 .... Roller Punche~. hole in center, slot in side. 
A l!l ... 471 
~ ~:: : g~ f .. For staking d011hle rollers. 
A 22 ... 64 

NO. 
.012 ........ . 
. 018 ......... For removing small escape pinions from 

Swiss cylinder wheels. 

NO. HOLE 
A 29 .. .42 .... With taper mouth, for closing hairspring 
A 24 . . .46. . . . collcl•. 
A 25 . ........ For inserting new cylinder plugs. 
0 Size· } 
12" ..... Driving in Punches for Walth11m detach· 
16 " 11ble stnffs. 
.007 . ...... .. Driving out l'unch for Waltham delltch-

able staffs . 
. 00.S ......... For driving pallet arbor, Jl'wel Series. 
One Pun('h Carrier. 

STUMPS 
3 Driving in stumps for Waltham detachable bitlance staffs. 2 Roller. 
5 Driving out stumps for Waltham detachable halance staffs. 1 Round-faced solid. 
7 Flat-faced solid. 1 Stump for use in replacing cylinder plugs. 
1 Large cup. 4 Roller remover stumps, including Jewel Series 
l Small cup for supporting center arbor while driving on cnn- l Crotch for closing cannon pinion. 

non pinion. 1 V slot. 
4 Finl-faced hollow. 1 Small concave center. 
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Table of Punches and Stumps Nos. 12, 12A and 12B 
Staking Tools 

ROUND-FACED HOLLOW PUNCHES 
Number rignifiea aiz.e of hole l¥y Stuba' gage. In ordering be sure to give letl.er as well as number. 
PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO, PUNCH NO. PUNCH NO. PUNCH NO. 

A 42 A 50 A 55 A 62 A ti7 A 72 A 76 A 80 
A44 A52 A5ti A63 Ati8 A78 A77 
A 46 A 58 A 58 A 64 A 70 A 74 A 78 
A 48 A 54 A 60 A 65 A 71 A 75 A 79 

FLAT-FACED HOLLOW PUNCHES 
Number 1ig11ifiea size of lwle l¥y Stubs' gage. fo ordering be sure to give leUer as well as number. 
PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO, PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. 

B 42 B 50 B 55 D 62 B ll7 n 72 n 76 B 80 
u 44 1352 u 5u u us u u8 u w n 11 
B 4ti B 58 ll 58 B 64 B 70 U 74 B 78 
B48 BM B6o UtJ5 n11 ll75 nw 

ROUND-FACED SOLID PUNCHES. Number signifies si.:e of end by Stubs gage. 
PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. 

D 20 D 25 D 30 D 85 D 48 D 50 D 51i D 60 
FLAT-FACED SOLID PUNCHES. Number signifies sfae of end by Stubs' gag ... 

PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. 
E20 E25 ESO E85 E48 E50 E56 EOO 

TAPER MOUTH CLOSING PUNCHES. End dimensions refer to outer diameter by Stubs' gage. 
NO. END NO. END NO. END NO. END NO. END NO. END NO. t:ND NO. END 
C79 .... 25 cso .... 28 C8l. ... 82 C82 .... 86 css .... 44 C85 .... 46 C87 .... 52 C88 .. 56 
NO. NO. HOLE 
A 1 . .. ...... . Punch for stretching balance arms. 
A 2 . ......•. Peening Punch. 

END 

A 6 ... 48} . . 
A 7 ... 58 .. l'uncbes for staking patent center pinion 
A 8 .. • 56 . . staffs. 

! :: : : ~~} .. Cylinder Punches !or removing plugs. 
A 9. . . ... Prick Punch. 

END 
A 10 ... 68 .... Punches for removing broken screws. 
A 11 . .• 70 ... . 
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TABLE OF PUNCHES AND STUMPS NOS. 12, 12A AND 12B STAKING TOOLS (Continued) 
NO. NO. HOLE 
.006 ......... For Jewel Series balance staff. A 14 .. . 68 .. . . Roller Punches, hole in center, slot in side . 
. 008 .. .. .. .. . For removing staffs. A I5 ... 7!l . . . . 
. OH . ... . ... . For removing staffs. A 16 ......... Triangular point for tightening rollers . 
. OIS .... . ... . For removing small escape pinions from Swiss One Punch Carrier. 

cylinder wheels. 
STUMPS 

7 Flat-faced solid. 
1 Large cup. 

1 Stump for replacing cylinder plugs. 
4 Roller remover stumps: one being for Jewel Series. 
1 Crotch. 1 Small cup for resting center arbor. 

4 Flat-faced hollow. 
!l Roller stumps. 
1 Round-faced Solid. 

1 V slot. 
1 Small conical hollow. 

Table of Punches and Stumps for Nos. 13, 13A and 13B 
Staking Tools 

BIZE OF HOLE BT 
PUNCH NO. 8TUBB' GAGE 
Fl ............... . . 44 
F!l ..... . .... . ..... . 46 
FS ................. 48 
F4 .. . ....... . ... ... 50 
F5 ................. 5S 

BIZE OF HOLE BT 
PUNCH NO. BTUB8' GAGE 
F!lO ........ .. ...... 44 
F!ll ............... .46 
m ........ .. ..... . 48 
F!lS ............... • 50 
m ................ ss 

ROUND-FACED HOLLOW PUNCHES 
BIZE OF HOLE BY BIZE OF HOLE BY 

PUNCH NO. STUBS' GAGE PUNCH NO. BTUllS' GAGtJ 
F 6 . ........ . .. ... .. 54 Fll .. .. ............. 64 
F 7 .. .. . . .... . .... .. 56 Fl!l ................. 65 
F 8 .... . .... . ....... 58 FIS . .. .. . .... ....... 68 
F 9 .... . .. .. ... ... . . 60 Fl4 ... .. ........... . 70 
FIO ................. 6!l FIS ............ .. . .. 78 

FLAT-FACED HOLLOW PUNCHES 
SIZE OF HOLE BY 

PUNCH NO. STUBS' GAGE 
FiS ...... . .. .. .. . .. . 54 
F!l6 ........ . ....... . 56 
F!l7 ... .. .. .. ... .... . 58 
F!lS .•...... .. ....... 60 
F!l9 ............ ... .. 6!l 

BIZE OF HOLE BY 
PUNCH NO. STUBS' GAGE 
F30 . . . ..... . ........ 64 
Fsl .. .. ............ . 65 
Fsrt ....... . .. .. ... . . 68 
Fss ...... .......... . 10 
F84 ••... . . .. ...•.. .. 78 
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SIZE OF HOLE BT 
PUNCH NO. STUBS' GAGE 
F16 ....... . .. .... . .. 75 
FI7 ................. 77 
FIS .. . ... .. .. . . . .... 79 
F19 ... .. ... . ........ 80 

SIZE OF HOLE BT 
PUNCH NO. STUBS' GAGE 
F85 . ........ ........ 75 
F36 .. ............... 77 
F87 . .... ... . . .. . .... 79 
F88 ..•.......... • ... 80 
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ROUND-FACED SOLID PUNCHES 
PUNCH !!IZE OF END BY PUNCH SIZE OF END BY PUNCH SIZE OF END BY PUNCH SIZE OF END BY 

NO. STUBS' GAGE 
F39 .. . . . . . .. .... .. . 20 
F40 . . ... .. . ... . ... !la 

NO. STUB.S' GAGE NO. STUBS' GAGE 
F41 ... . . .. . . . .. . . .. . 25 F48 .. .. ... . .. .. . . . •• 40 
F42 .. ... ... ... . .... . SO F4L . .. .. . .. .. . . .. . 50 

NO. 8TUBS'GAGE 
F45 .. . . ... . .. . . . .. . . 58 
F46 . .. .. .. .. .. ... ... 60 

FLAT-FACED SOLID PUNCHES 
PUNCH SIZE OF END BY PUNCH SIZE OF END BY PUNCH SIZE OF END BY PUNCH SIZE OF END BY 

NO. STUDS' GAGE NO. STUBS' GAGE NO. STUBS' GAGE NO. 8TIJll8' GAGE 
F47 ...... .. ..... .. . 20 F49 .. . ...... .. ..... . 25 F51 ... ... ...... .. ... 40 F58 . .. ... .. . . ...... . 58 
F48 .... .... .... .. . . 28 F50 ... ........... . . . SO F52 .. . . ... .. .... . . . . 50 FM .. . . .. . . . .. . . . .. . 60 

TAPER MOUTH CLOSING PUNCHES 
PUNCH SIZE OF END BY PUNCH SIZE OF END BY PUNCH SIZE OF END BY PUNCH SIZE OF END BY 

NO. STU&i' GAGE NO. STUBS' GAGE NO. STUBS' GAGE NO. STUBS' GAGE 
F55 . .. . .. . ... . ... . 25 F57 ...... . .. . . . . . . . . 32 F59 .. . . . .... . . . . . . .. 44 F61 .. .. .. . .... . .... . 52 
F5<i .. .... .... .. . .. . 28 F58 .. . . .. .. . . . . .. ... 86 FOO .... . .. . .... . .... 46 F62.. .. ..... ... . .. . . 64 

NO. END No. HOLE 
F63 ... ....... Peen Punch. 
FG4 . . ... .. . .. Punch for stretching balance arms. 
F65 . ... 73 ... . For removing cylinder plugs. 

F67 .... 48} 
F68 .... 58 .. For staking patent pinion staffs. 
F69 .. .. 56 

Fti6 .. . . 76 ... . 

F7i ... . .. . . .. Cross hole punches. 
F73 .. .. .. . . . . 
F7-li .... GS .... Broken screw removing pnuch. 

5 Flat-faced solid. 
1 Large cup. 
1 Small cup for resting center arbors. 
S Flat-faced hollow. 

END 
F70 .... 68 . . .. Roller Punch, hole iu center, slot in side. 
F71. ... 72 . .. . 
F75 .... .. .. . . Prick punch. 
One Punch Carrier. 

STUMPS 
I Taper mouthed cylinder. 
I Roller. 
I Round-faced solid. 
6 Roller removing stumps; one being for Jewel Serit'JI. 
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Table of Punches and Stumps for Nos.14, 14A and 14B 
Staking Tools 

PUNCH SIZE OF HOLE BY 
NO. 8TUBS' GAGE 
1 Set Punch. 
i .. ........ . . . . . . . .46 
S . .. . .. . . . .... ... . .48 
IS • ••••• •• •••• • ••••• 58 

PUNCH SIZE OF HOLE BT 
NO. !!TUBS' GAGE 
ii. . . . .. ... . ..... .. 46 
H . ..... .. .. . . ... .. 48 
24 . ..•. .. •.... .. ••• /SS 
26 . . . ... .. ...... . . . 56 

PUNCH SIZE OF END BT 
NO. l!TUB8'0AOE 
ll9 . ... . . . ... . .. .. •. to 
40 . . .... . ... .... ... iS 

PUNCH SIZE OF F.ND BT 
NO. 8TUBS' GAGE 
47 . . ... . . . .. . . .... . 20 
49 . ...... . ... . .... . 25 

ROUND-FACED HOLLOW PUNCHES 
PUNCH SIZE OF HOLE BT PUNCH SIZE OF HOf, E BY 

NO. STUBS' GAGE NO. STUBS' GAGE 
7 .. .. ... ... ... . . . . 56 Ii . . ......... .. .... . 65 
9 . .. ....... .. ... . .. 60 18 . .. . .. . . .. ........ 68 

10 ... . .... . . ... . . . .. 62 14 ..... . . . . . . . .... . . 70 
11 .. ... .... .. ..... • . 64 15 .. .......... . ..... 73 

FLAT-FACED HOLLOW PUNCHES 
PUNCH SIZE OF HOLE RT PUNCH SIZE OF HOLF. BY 

NO. STUBS' GAGF. NO. STUBS' OAGF. 
28 . ........... . ..... 60 S!l ... .. .... .. . . ..... 68 
i!l .. ... . .. ....... . . . 6!l 33 .... . . . ..... . ..... 70 
30 ... .. ..... . ....... 64 84 . .... .. ....•..... . 73 
SI .. . . . ... ... ....... 65 35 7.5 

ROUI'ID-FACED SOLID PUNCHES 
PU)ICH SIZE OF END BY PUNCH SIZE OF F.N n HY 

NO. STUBS' GAOF. NO. STUml' GAGF. 
41. . . .. . ... . . .. . ... . 25 43 . . ... . ... . .. . ... . .40 
4!l ... . . ... . . ........ so 44 .. ......... . . . ..... 50 

FLAT-FACED SOLID PUNCHES 

PUNCH SIZE OF HOI.E BY 
NO. STUBS' GAGE 

16 .. . . . .. ... .. ... ... 75 
17 ... .. .. .... . ... ... 77 
18 . . . . .• . . . . . . . ... . . 79 

PUNCH SIZE OF HOLJ; BY 
NO. STUBS' OAOF. 

36 . .. . •• .... .. .... .. 77 
37 ............. . .... 7!I 

PUNCH 817. F. m· F.ND BY 
NO. STU!IS' GAGE 
45 .' . . . . .. . ...... ... .'ill 
46 . . . .. ... .. ... .. .. 60 

PUNCI' SIZE OF F.ND BT PUNCH SIZE OF END RY PUNCH SIZE OF F.I\ D BT 
STUBS' GAG!': 

60 
NO. STUBS' GAGE NO. STUBS' GAGE NO. 

50 ......... . ... . ... . SO 52 .. . . ... . .... . .. . .. 50 M .. . . 
51 .. ... ' . . . .... .. . . . 40 53 . ..... . ... . ....... . 53 

TAPER MOUTH CLOSING PUNCHES 
PUNCH SIZE OF END BT PUNCH SIZF. OF END BT PUNCH SIZF. OF' };ND RY 

NO. STUBS' GAGE 
/SIS ••••• ••• •• •• • • ••• • 25 
56 .. . .. . ... .... .... . !8 

NO. STUBS' GAGE 
58 . ................. 86 
60 . .. ...• •• •. •••• .•. 46 
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NO. STUBS' GAGE 
61 •••..• . ... . .... . . . 5'l 
62 ••• •• •• . ..... . ... . 54 
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TABLE OF PUNCHES AND STUMPS FOR NOS. 14, 14A AND 14B STAKING TOOLS (Continued) 
NO. END NO. END 
6S . . . .. .. . .. . Peen l'unch. 
61> ... . . 73 .. . . Cylinder punches for removing plugs. 

72 } .. . . . . . .. Cross hole punches for removing staffs or 
78 small escape pinions from cylinder wheels 

HOLE 
7 4 .... . 68 .... Punch for removing broken srcews. 66 ..... 76} 

67 ..... 48 . For staking patent pinion staffs. 75 .... . ...... Prick punch. 
One Punch Carrier. 68 . . .. . 58 

70 .. . . .. .. . . . Roller punch, bole in center, slot in side. 

6 Flat-faced solid. 
1 Large cup. 
1 Small cup. 
2 Flat-faced hollow. 
1 Taper mouth cylinder. 

STUMPS 
1 Roller. 
1 Round-faced solid. 
1 Stump for supporting cylinder while inserting plug>. 
4 Holler removmg. 

Table of Punches and Stumps for Nos. 15, 15A and 15B 
Staking Tools 

PUNCH SIZE OF HOLE BY 
NO. STUllS' GAGE 

2 . ... . . .. .. . . . ... .. 46 
8 .. .. .. ... .. . ... .48 
5 . .. . .. . . . . . . .... . . 58 

PUNCH SIZE O•' HOLE BY 
NO. STUBS' GAGE 

21. .. . . .. .. . . . .... . 46 
22 . . ..... . .. . .. . . . . 48 
24 . ... ... . .. . . .. .. . 58 
26 ... . ........... . 56 

ROUND-FACED HOLLOW PUNCHES 
PUNCH SIZE OF HOLE BY i'UNCH SIZE OF HOLE BY 
NO, STUBS' GAGE NO. STUBS' GAGE 
7 .. .. ... .. ... .... .. 56 18 ..... . ..... .. ... .. 68 
8 .. . . ... . . . .... .. . .. 58 14 .. . ... . ........ . . . 70 
9 . . ...... . . . . .. . .. . . 60 15 . . . . .. ... . . .. . .. . . 78 

FLAT-FACED HOLLOW PUNCHES 
PUNCH SIZE OF HOLE DY 

NO. STUBS' GAGE 
27 ......... . ... .. ... 60 
28 . ... •• •• • .• . . • . ••• 62 
so . ... .............. 64 
82 ••••••• • •.•••• • ••• 68 

PUNCH SIZE m· HOLE DY 
NO. STUBS' GAGE 

33 ............ . .. . .. 70 
34 . . •. •• • . . .... .• . . . 73 
35 . ... • ........... . . 75 
36 .... . ............. 77 
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PUNCH SIZE OF HOLE BY 
NO. STUllS' GAGE 
16 .. ... . . . . .. .. .. . . . 75 
17 .. . . . . .. . .. . ... .. . 77 
18 . . . .. ... . . . . . . .. . . 79 

PUNCH SIZE Ot' HOLE BY 
NO. STUDS' GAGE 
37 .•••... . .... . . .... 79 
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ROUND-FACED SOLID PUNCHES 
PUNCH SIZE OF ENO Bl' l'UNClt SIZE OF END BY 

NO. STUBS' GAGE NO. STUBB' GAGE 
S9 ..••••. .. .. .. W 42 .. ... . . . ... . . . SO 

PUNCH SIZE OF END BY 
NO. STUBS' GAGE 

4.'l ... . . . •.. •.. . . 40 

PUNCH SIZE OF END BY 

NO. STUBS' GAGE 
44 ....... ... . .. . 50 

FLAT-FACED SOLID PUNCHES 
PUNCH SIZE OF END BY PUNCH SIZE OF END BY 

NO. STUBB'GAGE NO. STUBS' GAGE 

47 .. .. . ... .. .. 20 50 ...... ... ... .. 80 

PUNCH SIZE OF END BY 
NO. STUBS' GAGE 

51. ... .. .... . .. .40 

PUNCH SIZE OF END BY 
NO. STUBS' GAGE 

52 . . . .... ... .. .. 50 

TAPER MOUTH CLOSING PUNCHES 
PUNCH SIZE OF END BY !'UNCH SIZF. OF END BY PUNCH SIZE OF END BY PUNCH S IZE OF END IlY 

NO. STUBS' GAGE NO. STUBS' GAGE NO. STUBS' GAGE NO. STUBS' GACJF. 
55 .. . ... .... ..• 25 56 . . . . . .. . . .. ... 28 58 .. . .. . .. .... . . 36 61 .... .. ...... . . 5~ 

NO. END NO. HOLE 
6S ....... .. .. Peen Punch ....... . . . .. .. .. ... .. . . . .... . .. . 72 ... 012 .. .. . Cross hole punch. 
66 . ... . 7S ... . Cylinder punch for removing pluwi. . . . . . . . . . . F.ND 
HOLE 

PUNCH SIZE or ENI> llY 
NO. sruBS' GAGE 

46 . .. ... .... .. .. 60 

PUNCH SIZE OF END BY 

NO. STUBS' GAGF. 
.54 . . . . .. . .... . .. 60 

PUNCH SIZF. OF END DY 

NO. STUB.'l
0 

CJAGF. 
G2 .... .. .. ...... 54 

67 .. . .. 48} .. For staking patent safety pinion stn.ft's. 74 . ... . 68 . . .. Punch for removing hroken screws. 
68 . ... . 5S 75 ...... . .... Prick Punch. 
70 .. . .. 68 . . .. Roller punch, hole in center, slot in side. One Punch Carrier. 

5 Flat-faced solid. 
1 l.&rge cup. 
1 Cup for supporting center arbol'!I. 
!l Flat-faced hollow. 
1 Tapermouth cylinder. 

16 STUMPS 
1 Roller. 
1 Round-faced solid. 
1 Stump for replacing cylinder plugs. 
8 Roller remover stumps. 
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Table of Punches and Stumps for No. 5 and SB Staking Tool. 

ROUND-FACED HOLLOW. Numbers siguify size of hole by Stubs' gage. 

PUNCH NO. PUNCll NO. l'UNCH NO. !'UNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. 
K 46 K 53 K56 K 60 K 65 K70 K 75 

FLAT-FACED HOLLOW. Numbers signify size of hole by Stubs' gage. 

PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. PUNCH NO. 
L 48 L 53 L56 L60 L65 L70 L-75 

ROUND-FACED SOLID. Numbers signify size of e11d by Stubs' gage. 

!' UNCH NO. 
l\I 30 

PUNCH NO. !'UNCH NO. !'UNCH NO. 
M 40 M .50 M 60 

FLAT-FACED SOLID. Numbers siguify size of end by Stubs' gage. 

PUNCH NO. !'UNCH NO. !'UNCH NO. 
N 30 N~ N50 . 

N l ...... . . .. For driviug out broken screws. 
N 2 ... . ...... For driving out cylinder plugs. 
N 3 . ......... l'ecu l'unch. 

N 4 .. . .. .. ... For removing staffs. Hole, . OH! inch. 
N 5 . . . . .... . For staking rollers. Hole, No. 68. 

TAPER MOUTH CLOSING PUNCHES. End diameter by Stubs' gage. 

N 6 .... !l5 .. . . 
N 7 . . .. :35 .. . . 
N 8 . .. . 50 . .. . 

l Hollow; hole No. 4!l. 
l Taper mouth cylinder; hole No. M. 

N 9 ... . 55 . .. . 
N 10 ........ . Prick 11 unch. 
One setting punch for centeriug die. 

STUMPS 
1 Roller stump, hole in center No. 70, slot in side. 
4 Solid; size of faces No. 1, 80, ~. 55. 
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CATALOG OF STAKING TOOLS 

Brass Hammer for Staking Tools 

No. 91 
This Hammer is mnde especially for use on staking tool punches; the head is of 

drawn brass; the handle of finest rosewood; held firmly in the head by a nicely blued 

steel screw. The finish of the whole is such as to make this Hammer a fitting com­

panion to the finest staking tool. 

It is an advantage to use a soft metal hammer on staking tool punches-no batt<'r­

ing up or bruising the punches; besides a more elaatic blow; less likely to break 

punches. 

Price, 35 cents 
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"Special" Staking Tools 
We also manufacture the following line of "Special" Staking Tools. The same quality 

of stock is used in these tools as in our best ones. They are good serviceable tools• 

greatly superior in general quality to the imported imitations; and with a most important 

advantage: you can get duplicate parts if needed. 

EACH TOOL WHEN IT LEAVES OUR FACTORY BEARS 
A TAG READING: 

This Stakinll Tool No. _________ - - ______ _ 

is a SPECIAL and is so stamped. 
We guarantee it accurate, and free 

from imperfections in material or 
temper. 

MANUFACTURED BY 

KENDRICK & DAVIS CO. 
LEBANON, 

(OVER) 
NEW HAMPSHIRE 

IT IS ALSO ST AMPED 

K. & D. SPECIAL 
ON THE BOTTOM OF THE FRAME 

For your own protection, look for 
the STAMP. 



CATALOG OF STAKING TOOLS 

No. 500, "Special" 
24 Punches, 4 Stumps, Low Base. Glass Cover 

Price, $2.50 

Good 
Value 

FOR THF. 

Money 

No. 501, "Special" 
24 Punches, 4 Stumps, in neat wood box 

Price, $2.50 



-~-.. '\W 
FULL SIZE OF 

FRAME 
Nos. 50~, 503,504, 

505, 506 an<l 
507 

l<'ranws nickeled all over-

KENDRICK & DAVIS Co. 

FULL SIZE OF FRAME 
Nos. 508, 509, and 510 

Jo'RAM~;s NICKJo~LED A.LL OV};U 
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Nos. 502 and 503, "Special" 

No. 502, Price, $6.50 

50 Punches 

14 Stumps 

Glass Cover 

Full size frame 

on page 46 
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No. 503, Price, $6.50 
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No. 504, "Special" 
50 Punches, 14 Stumps, in fine cherrywood box; all metal trimmings nickeled. 

Boxes only, drilled 

to hold 

00 Punches 

18 Stumps 

Price, $2.00 

Full size frllWe 011 page 4ti 

Price, $7.50 
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Cut on page 50 

gives an idea of the 

box open. 

DIMENSlONS: 

7x5x5t 

INCHES 
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HIGH REVOLVING (M) 
BASE · ~~ ~ / 

//C/ - :i~' '<-:-.. . ·~ 

0 F s T A K I N G T 0 0 L s ...... @ ... 
Nos. 505 and 506, "Special' 

60 Punches, 18 Stumps, Glass Cover. 

No. 505, Price, $9.00 No. 506, Price, $9.00 



K 1<: ND n 1 c K & DAVIS Co . 

60 PUNCHES, 18 STUMPS, 

IN PINE CHERRYWOOD 

BOX; ALL METAL TRIM­

MINGS NICKELED. 

Price. $10.00 

N otc the im­
proved hook; it 
does not rattle, 

does not injure 
the fingers, an<l it 
i,., very convenient 

tu operate. 

No. 507, "Special" 

PAUE 50 

The boxes arc 
substantially 
made an<l well 

finished. 

Dimensions: 

7x5x5f Inches 

PH.ICE OF BOX 
SEPARATE 

$2.00 

Full sire fl'&Dle on 
page 46 



HIGH REVOLVING 
BASE 

C A T A L 0 G O F S T A K I N G T 0 0 J, S 

Nos. 508 and 509 "Special" 

105 Punl'hcs 

21 Stumps 

Glass Cover 

No. 508, Price, $13.50 
PAGE 51 

No. 509, Price, $13.50 



KENDRICK & DAVIS c 0. 

No. 510, "Special" 
IOii Punches, 21 Slumps, in tine chcrrywood box; all metal trimmin~s-nickelcd. 

The hook has a 

friction washer and 

will stay 1 n a 11 y 

position. 

NOT.I<: THI~ OPEHAT­

INO Lil'. 

Fu II size frame 011 

pagt~ 4U 

Price, $14.75 

The handles are 

of neat design and 

arc securely fastcne<l. 

Dimensions of boxes: 

7x:>x51- Inches 

PRICE 
SEPAHA'l'E 

$2.25 



CATALOG OF STAKING TooLs 

Full Size of Frame, Nos. 511, 512, 513, 
514, 515 and 516 

The frame:-; and dies of all New Style 

"Special" Staking Tools arc exactly alike: 

any difference in pri<'c is because of 

difference in punch and stump equip­

ment, etc. These frames arc fitted with 

the original friction punch sustaining 

sleeve, and have the adjustable step two 

bearing cam die binding device. 

PH.AMES NICKELED 

ALL OVER 



HIGH REVOLVING 
BASE 

KENDRICK & DAVIS Co. 

Nos. 511 and 512, "Special" 

tiO Punches 

18 Stumps 

(;lass Cover 

Full si1.e frame 011 

page s:J 

No. 511, Price, $10.00 No. 512, Price, $10.00 
PAGE 54 



CATALOG OF STAKING Too1,s 

No. 513, "Special'' 
60 Punches, 18 Stumps, in fine cherrywoorl box; all metal trimmings nickeled. 

Boxes are made 

of kiln-dried 

cherry, finely 

finished m natural 

color. 

Full size frame on 
page ,lj~ 

Price, $11.00 

l'AoE 5a 

Dimensions of 

Boxes: 

7x5x!il Inches 

l'RICE 
SEPARATE 

$2.00 



HIGH 
REVOLVING 

BASE 

K1-:"1111t1cK & DAv1s Co. 

-~ ... ~ ... ··C> 
_ .. ~.:...._ 

Nos. 514 and 515, "Special" 
100 Puuclics, 20 Stumps, (jJass Cover. 

Full size 

frame on 

No. 514, Price, $16.00 No. 515, Price, $16.00 
PAGE 56 



CATALOG OF STAKING T 0 0 Ls 

No. 516, "Special" 
100 Pun<'hes, 20 Stumps, in fine C'herrywood box, Natural l<'inish; New Improved Hook; 

F.as~· and Convcnim(to Operate. All Metal Trimmings Ni('kded. 

THE BOXF:S ARF: 

8UB8TANTIALJ,y MADF: 

AND FINEf,y 

FINISHED 

Full size frnme on 

1~·~8. 

Price, $17.25 
PAGE 57 

DIMENSIONS OF BOXF 8 

7x5x5-~ INCHES 

I>RJCE, SEPARATE 

$2.25 



KENDHICK & DA v ls c 0. 

Rivett Staking Tools 
lu January, lUU<i, we Lought the Ui\·ett Staking 

Tool llusiuess. All Hivett Staking Tools will heneeforth 

he made Ly us. In March, 1!)08, the firsl lot was com­

pleted. E-i·ery Hirelt Stak-iuy 7'ool 111aJe by WJ i.Y stam7Jed 

" R . /{frrll, K. & D." All 11takiny tuol.v 110 11ta111ped we 

yuarantee to be of jir.vt-cla.y11 material a111l work111a11.vhi7i. 

We keep a full line of punehes, stumps and fittings 

for these tools. 

For priee list of Uivett Staking Tools and supplies, 

see page 65. 

No. 520, Price, $20.00 
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CATALOG oP STAKING TooLs 

Size of Punches by Stubs' Wire Gage, Extreme End 

Outside Diameter 75 

Order Punches 
by Number. 

Outside Diameter 
Inside 

X o. 2 

31 

No. ;.t No . 4 

70 
8o 

49 

No. 5 No. H 

6o 30 
8o 62 

0 ft 

30 20 

N'o. j No. 8 X o . H 

40 31 2,) 
o;6 :;3 49 

' ' I 
-,- - -' I 

Order Punches 
by Number. 

~ ~: .. ~.· ~·. · · . ~. I· ·~. ~1 . ' ~··., ; 1 ·,·.
1

·· .: --':, ,. > I .' ;i '· _ 1: 

~ ·. ·i· ,_': ;:.; : .~ f: ' 
No . 10 No . 11 Xn.12 :\n. 1:1 :\o. H No. 15 No. l G No. 17 

For prices of Rivett punches and stumps, see page 6.5. 

For decimal and metric equivalents of Stubs' gage numbers, see page 31 . 
PAGJI ~9 

"Tl 
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KENDHICK & DAv1s Co. 

Size of Punches by Stubs' Wire Gage, Extreme End 

Outside Diameter 63 
Inside " So 

61 
79 

59 
77 

58 
75 

56 
74 

54 
73 

51 
70 

49 
66 

45 
62 

Order Punches 
by Number. 

• 0 • 0 0 0 0 0 0 

6 ~ A 6 6 I j j a ~ I. A I' . . i ,, 

i ~ : ' , . . , ~ii ~ ·, ; .~- ··, : ~; :" 

11 'ii ,· !• ·: 'I· I' ·:1 ', , , ' '' 

No. 1~ :\u. 1tl No. ~o Nu. ~1 No. :12 No. 23 No. ~4 No. 26 No. 26 No. 27 No. 28 No. 2!J 

Outside Diameter -l-l 
Inside 61 

.jl 

5i 
.'\8 
56 

3$ 
55 

33 
54 53 

19 
49 

16 
45 

IJ 
40 

9 
38 

Order Punches 
by Number. 

0 0 0 0 0 0 0 0 0 0 0 0 

I a a I I a 1· 1 n o n I nn ·· ·. 11 i. DnnU i 
No. 30 Xo. :a Xo.:ii Xu. 33 1\o. 34 No. ;i.~ l\'o. 36 !\O, 37 No. 38 No. ~u No.40 No.41 

For prices of Rivett punches and stumps, see page 65. 

For decimal and metric equivalents of Stubs' gage numlicrs, see page 31. 
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CATAJ,00 OF STAKING TOOLS 

Size of Punches by Stubs' Wire Gage, Extreme End 

Outside Diameter 65 
Inside 80 

" J 
i9 

61 
;8 

6o 
ii 

0 

59 
75 

0 

58 
74 

0 

;;6 
i3 
0 

S4 

0 

52 
71 

0 

51 
70 

0 

49 
66 

0 

47 
64 

0 

45 
62 

0 

Order Punches 
by Number. No. 42 No. 4.1 No. 41 No. 4r, No. 46 No. 47 No. 4ll Xo . 4!1 No. r>0 Jl,"o . r.t No . r.2 No. r,1 No. i;.i 

Outside Diameter 44 
Inside " 61 

0 

41 
57 
0 

35 
55 

0 

33 
54 

0 

28 
53 

0 0 0 

19 
49 

0 

16 

45 

0 
'3 
40 

0 
9 
38 

0 

Order Punches 
by Number. 

I I I I I I I R I I I I 
No. r,r. No . fi7 No. r.~ No. 59 No, r,o Xo. R1 No. 62 No. r.11 No. r~ 

For prices of Rivett punches and stumps, see page 65. 
For decimal and metric equivalents of Stubs' gage numbers, see page 31. 
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KENDUICK & DAVIS Co. 

Size of Punches by Stubs' Wire Gage, Extreme End 
Outside Diameter 
Inside 

Order Punches by 
Number. 

55 
7u 

51 
.66 

39 
57 

33 
55 

31 
5~ 

No. GU No. 7U No. 71 Nu. 'iJ :\o . 'i-4 

SECTIONAL. VIEW OF ABOVE PUNCHES. 

Fur prices of Rivett punches and slumps, see page G5. 

~ 
. 
. 
. 
. 

. 

y, . 

zS 
53 

No.76 

Fur decimal and mctrie e11uivalenls of Stubs' gage numht·rs, see page :n . 

l'AGE 62 

Z.J 
49 

l\o. 7~ 
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CATALOG OF STAKING TOOLS 

Size of Punches by Stubs' Wire Gage, Extreme End 
Outside Diam. 56 

• 

by Number. Xo. 77 ~o. 78 No. i9 No. ~ Xo. ~t No. 82 ~o. R.J i\o. ~q No.~ ?\n, ).;() ?\o. 8i' 

Outside Diam. 6~ 6o 5.> 49 45 42 35 31 19 9 

• • • • • • • • • • • • 
o,,.,,,,,h•• ~ 661Allllllll 

by Number. ,.o, AA ;-lo. ~!I No. 00 No. M No. IY.l No. ll3 No. 94 No. !l5 No. 00 Xo. ,, No. 9~ No. !>!I No. 100 

For prices or Rivett punches and stumps, see page 65. 

For decimal and metric equivalents or Stubs' gage numbers, see page 31. 
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Ki,;NDHICK & DAv1s Co. 

STUMPS. 
Order Stumps. by Letter. 

• • e VWllllllr 
• • • • 

A JI 

' ' • • '' _.. 

H -..... .... 

l> 1'' 0 

0 0 
U I I W 

J K L 

0 0 0 0 

U U U D I I I 
N 0 p Q R s T 

PUNCH 
EXTRACTOR 

DIE. 

DIE BINDEi< 
BOLT. f!OLT 

For prices of Rivett stumps, dies, elc .. ~cc page ti5, 



C A T A L 0 G 0 F S T A K I N G T 0 0 J, S 

Rivett Staking Tool 

Price List 
STAKING TooL, 100 Punches, 20 Stumps, with Stand and Shade, No. 520 . . . ....... . . . . . .. ...... $20 .00 

STAKING TooL, 54 Punches, 13 Stumps, with Stand and Shade to hold 100 Punches and 20 

Stumps, No. 521. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. 50 

STAKING Toor,, 54 Punches, 13 Stumps, Stand and Shade for 54 Punches, No. 522 .. .. .. .. .. . ... 13.00 

FRAME, Die and Set Punch complete .. . .. . . ....... . . .. .. .. ... . .. .. .. . .. . . . .. . ... . .. .. . .. . . . 5.00 

.25 PUNCHF..s, No. 1 to 3, each . . .. . ... . . ... . . $ . 30 STUMPS, A, each .. ..... .. . ... .. .. ..... . . 

" " 4 to 14, each . . . .. ... . . . .. ... . .. " 15 to 17, each ......... . . .. . .. 

" 18 to 41, Ro. Face, Hollow, ea. 

" 42 to 66, Flat Face, Hollow, ea. 

" 67 to 76, Hollow Taper Mouth, ea. 

" 77 to 87, Flat Face, Solid .. . . . 

" 88 to 100, Ro. Face, Solid .. . .. 

.25 

.30 

. 20 

.20 

. 25 

. 'lO 

.20 

B to G, each .. . .. . .. .. ... . .. . . 

H to L, " 

M, 

N to P, 

Q to T, " 

.20 

.25 

.so 

. 2!} 

. 20 

GLASS SHADES, each . . .... .. . . . . . . . . . . . . . . . . . 65 

PuNCH ExTRACTORs, each . . . . . . . . . . . . . . . . 25 

DrES, each. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 00 

WooDEN STANDS, each.... . . . . . . . . . . . . . . I. 00 

l'AGE 6.'i 



KENDRICK & DA v I 8 c 0. 

Micrometer Stop, No. 424 
Reading directly 1-50 M. M.; 1-100 M. M. easily obtained. 

Makes the Staking 7'ool a precision inatmmcttt. With this new <lcvice a wheel, pullet, or pinion 

may he <lriven an exact <li~tance. 

The total <listance which the micrometer reads is 5 m. m.; more than requirt•i in :my operations 

in watch work. 

f 

With this instrument an escape wheel may be driven on its pinion, 

D to exactly the place desired, the first t·ime. 

Por erul 8hakitLg: the Micrometer Stop is particularly adapted. A 

special punch or spindle, No. 424A, with neat chuck holding simple cutters. 

is provided. In encl shaking operations, the harnllc C oC the micrometer 

stop is lurne<l to upright position, by loosening the nut D, when it serves 

No. 424 as a crank to turn the cutter. The watch part may be held upon the 

Price, $3.50 die hy the fingers. or in a i;peeial damp plate whicl1 we can supply. 

This Stop may also be used as a micrometer for nwasuring the thickness of objects. Full 

directions with each one. 

E 

f 

No. 4l4A 
Price, SOc. 

fAGE (j(j 



CATALOG Ot' STAKING Too1,s 

Sub-Punch Holder 

PAT APPL.IED FOR. 

No. 316 
This is a new device; it displaces the old-fashioned punches for removing broken screws, besides serving 

excellently for many other purpo.rres. The sub-punches are held in position by n. light spring, so they can­

not fall out, yet are readily withdrawn when broken or a change is desired. Any smnll special punch­

often needed by the watchmaker-may very easily be made to fit the holder. The holder is sent out with 

tensub-punches,graduatedinsize,fordrivingout broken screws and similar work. In driving out a broken 

screw one good blow is much better than a succession of light Llows, and less likely to break the punch. 

:M:ade for any K. & D. or Rivett staking tool. 

Price, 75c 
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KENDRICK & DAv1s Co. 

Punches and Stumps for Waltham Taper Shoulder 
Balance Staffs 

' !i 

i, 

: " 1 ·, 
i I I 

' ! 

O Size 12 Size 16 Size 

DRIVING IN PUNCHES 

For prices 0£ these punches 
and stumps sec next page. 

3rn ~rn ff \JJ i I B 
0 Size 12 Size 16 Size 0 Size 12 Size 16 Size 

DRIVING OUT STUMPS 

FIG .3. 

B;;umcc STllFF 
llNo RoLLlRS, 
/ISSEl'18UO. OR/VINO IN TOOL 

DRIVING IN STUMPS 

rtG4. 

ORMNG Our TooL . 

MILTll/l/1 lilPfR J/fOULf)[fi /JfTJ1Cf/ll8Lf BllUlNCE Jll/ff. 
PAGE 68 



Special Punches 

Combination set of punches and 

stumps for Waltham detachable bal­

ance staffs, and rolier remover 

staking tools. In neat wood box. 

lfo. Jtz 

Price 

$3.25 

S.t ot Pu0ob., and Stu.,,,. to, u,;vfog Wa/­

tha., tap., •hould., balaoce.1aw,_ To "'"Pe<ly 

and quickly;,,_,.,, th.,, """'-•ow ;. exte"';" 

•-the., punches and '"'"'P' n<e ,, occe,,;ty. 

Complete set in Morocco Case. Tl • $."'> 'S 

rnce,, ~.,, 

~c;
~ 

p··-~· '-~
 

Punch Io, tl,;v;ng out le.., ataff o( -I ewe/ S.,;., 

size movement. Size of hole, .005 in. 

Price,,2sc 



KENDRICK & DA v Is 

Special Punches 

c 0. 

No. 314 
Set of 12 Flat-face Swff 

Riveting Punches, with holes 
carefully graduated; particu­
larly useful to watchmakers 
having staking tools with but 
few punches. 

They fit all K. & D. and 
Rivett Staking Tools. 

Without cnse, Price, $2.50 
No. 3HA 

The same in fine Morocco 
case, Price, $2.75 

No. 315 
The same as No. 814, but 

Round-fnce<l. W ITH o u T 

C A s E • Price, $2.50 
No. 315A 

The same as 815, but with 
fine Morocco case, Price, $2. 75 

SIZE OF HOLE IN PUNCH SETS Nos. 314 and 315. 
Stubs' Gace Decimals M.M. Stubs' Ga1:e Decimals M.M. Stuba' Gqe Decimab II.II. 

54 . . ... .. . . 055 ... ... .. 1.40 66 . ..... ... 032 .. ...... 0.81 71 ... . . . . . • 026 . . . . .. .. 0.66 
59 ... . . . . . . 040. . ... .. 1.03 68 . . .. : .... 030 .. .... . . 0.76 72 . ... . ... • 024 . . . . .. .. 0.61 
61 .. . ... . .. 038 . ... . ... 0.97 69 . ... . .. . . 029 . ... .. .. 0.74 74 .. .. . .. .• 022 . .. . . . . . 0.56 
63 . ... .... . 036 . .. . .. . . 0. 92 70. . .. . . .. 027 . . . . . . .. 0.69 75 . ... . . . . • 820. . . . . . . 0.51 
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CATALOG oF STAKING TooLs "'"' -8 

No. 36C 

V SLOT STUMP 

Very convenient for removing 
small pinions, without disturbing 
the bushing in the wheel. Tool 
steel, well tempered. 

Price, 35c 

No. 36D No. 36E 

Pump center stumps for slak­
ing toolg, 

Useful when a hole is to be 
closed perfectly central. 

Price, each, 40c 

Special Stumps 

No.305 

ROLLER REMOVER STUMP 
FOR STAKING TOOL 

No.36B 
ROLLER STUMP 

'"• ... "' 

Jewel Series size. Made for 
any staking tool. 

Price, 30c 

The V slot in this stump isF1111• .. - .· ·--" ••Kiiiil'"'~o"-~1~---_.,~ _..,.1au ~ 
n1laptcd to nil sizes of rollers. 
Tl1e plug fits the hole in the stak­
ing tool die with spring friction. 
Any point in the slot mny be ac­
curately centered under the 
punch. Made of tool steel, tare­
fully tempered. Fitted to any 
staking tool. Price, $1.00 

PAGE 71 

No.45 

PUNCH CARRIER 

A necessity with modern stak-
ing tools having n high munber 
of punches closely set. Saves 
fingering the finil:!hed end of 
punches, thus avoiding rust. 

Price, 40c 

. 





STAKING TOOLS 

COPYRIGHT 1910 BY 

K•NDRIClt & DA vis Co. 

AND HOW 
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Kl'.lNDUICK & DAVI~ Co. 

Wherefore 

VOLUMES have Leen written on the Watd1111akcrs' Lathe 
and its use, while the Staking Tool-next in importance 
to the la.the--htLS received Lut scant notice. There 

exists real nee<l of a Han<l-llook on the Sta.king Tool; to, in 
a measure, supply this need, is the chief object of this work. 
We trust that it may prove helpful to many. 

In describing some of the uses of the Staking Tool, we have 
iutroduced certain small special tools, which greatly facilitate 
the work. 

To do work <J'Uickly an<l well, is i11iportunt to the modem 
watchmaker-if he would succeed. 

!''. R. C., l•'eLruary, 1910. 
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STAKING TooLs AND How TO UsE THEM 

Contents 
Page 

As to Fitting of Dies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 
Bushing..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 
Closing Hol<>s.. .. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
Enlarging Hand Sockets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !)2 

Enlarging Wheels ... . . ... .... .. .. .. .. . .. ...... . ...... 160 
:First Principle.~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 
Frictioning the Cannon Pinion. . . . . . . . . . . . . . . . . . . . . . . . 78 
Grading Diamond Powder . .. . ..... . . . . . .. ... . . . .. .. . . 141 
Polishing Steel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 
Regarding Cylinders .. .... . ........ . .. . . . ... . . . . ... . . . 156 
Removing Rollers .. . . .. .. ... ... . ......... . ..... . .. ... 13!l 
Staking the Balance St.'1.tf. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133 
Staking the Roller. . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 
Staking Train Pinions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14/i 
Stretching or Swageing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 
Using the Micrometer Stop .......... . . . . . .. . .. . .. ... .. l!i2 
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-o:·.-:­~ - ·:' . - KBNDRICK & DAVIS Co. 

First Principles 

THE Staking Tool is comparatively simple, 
an<l very simple to use; yet, there are 
wrong 'Ways to use even simple tools. 

Note the cut, Fig. 1, which shows how 
a punch should be held 
in all ri1Jeting operations, 
hole-dosing, an<l all work 
requiring a heavy blow. 

As shown, the finger 
an<l thumb rest on or 
over the top of the staking 
tool, lightly grasping it, 
an<l also the punch; 
a slight downward pres- Fi&. 1 

sure should be exerted on the punch. 
By this method there is no rebound of the 

punch when struck; while striking a free punch 
often results in injury to the work. 

As we all know, steel is a resilient material; 
un<ler impact-like the blow of a hammer-a 
punch su<l<lenly shortens, an<l as su<l<lenly 

recovers; the sudden return to normal dimen­
sions is what causes the rebound, when the 
punch is left free. 

It is also worthy of note that the greater the 
inertia of the anvil-in other words, the heavier 
and more unyielding it is-the greater is the 
rebound. 

As a homely illustration, throw a ball against 
a brick wall, and then against a light wooden 
one, and note the differenee in the rebound. 

In some exceedingly light work, such, for 
example, as dosing a light fork, or flattening a 
small drill, it is not so essential to hold the 
punch. 

As To FrrnNG m· Dn:s. 

Some watchmakers imagine that a staking 
tool <lie should have absolutely no .~hake on the 
frame, when not bound. To make staking 
tools to meet such re(1uiremcnts would necessi-
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STAKING TooLs AND How To UsE THEM 

tate grinding every hole to size, and circle, 
after the die was hardened, thus greatly in­
creasing the cost, and adding nothing to its value. 

The C'onditions required are: every hole 
should center properly with the set punch, and 
when the die is bound, the hole should remain 
accurately in position. 

DoN'T. 

If you would have the holes in your staking 
tool die remain in good condition, sharp and 
smooth for fine work on watches, don't punch 
main springs on it. If you wish to punch 
main springs or do similar work, make a stump 
with hole of the required size; this, when dulled 
or damaged, can easily be repaired. 

NoTE Tms. 

In the following articles it has been the aim 
of the writer to illustrate prin<'iples, rather 
than to compile a lengthy catalog of operations, 
which are substantially alike; for example: 
after we have closed small holes, like train 
pivot holes, and large holes, like barrel holes, 
it is hardly necessary for us to go into details 
of closing screw holes, etc. The same applies 
to all other operations. If the workman knows 
how to stake in and rivet a 4th pinion, he will 
have no difficulty in doing the same with a 
third pinion. 

The reader will find names and descriptions 
of the different punches and stumps on pages 
i8, 29 and 30 of the catalog section. 
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Kt.:NDUICK & DAVIS Co. 

Frictioning the Cannon Pinion 

PUOHAllLY iu uo detail of watch repair­
ing, have more plans been proposed than 
in the matter of frictioning the cannon 

pinion. 
Most American watches arc now so made 

that frictioniug the pinion gives but little 
trouble. Some of the compauics have made 
pinions of many different styles, but we will 
uot need lo couceru ourselves with all these; 
eonsi<lcraliou of a few typical cases will be 
sufficient. 

First: the class of pinions now very common, 
in which the tube of the pinion is reduced tu 
produce sufficient resilience of surface. Such 

a a pinion is shown in Fig. I, in which 
~ the surfaces a, form the bearing for 
~the hour wheel, and the reduced 

Fi,&. 1 part b, the resilient portion; which 
may be manipulated in various ways, to fric­
tion it on the arbor. 

A very common way is to squeeze it with 
cutting pliers, producing indentations on op-

posite sides. This is generally effective enough, 
but is not neat and workmanlike as we should 
always try to have our work appear. A pair of 
pliers might be prepared for this purpose, with 
the jaws rounded and smooth, which would 
<lo the work with the desired nicety. 

This work may be <lone to perfection with 
the Staking Tool. We place the pinion on a 
taper brass wire-supplied with all the better 
class of K. & D. Staking Tools-place the 

crotch stump in position, 
and laying the pinion in the 
notch-the wire serves as a 
convenient handle-we bring 

.H""" down the peening punch, 
Fi,&. 2 with its rounded end ar-

ranged crosswise the pinion, Fig.~. and with 
a light tap of the hammer on the punch, pro­
duce an indentation in the pinion as · shown 
at b, in Fig. I. Should we find the friction now 
too stiff, it may be lessened by inserting a 
round. broach in the pinion, and turningitslightly. 
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We must exercise care in this, or the friction 

may again be too free. We frequently find 
that the original indentation has been made so 
far down on the pinion, that it will be loose 
when placed in position, no matter how much 
we may indent it. This effect is sometimes 
produced by the center arbor having too much 
hack taper. 

In such cases, we should straighten the orig­
inal indentation, by inserting a round broach, 
and then making an indentation higher up. 
We have had cases where it was necessary to 
shorten the upper hearing a, for the hourwhed, 
in order to get the indentation high enough 
to he effective. In a few cases we have found 
it necessary to modify the hack taper of center 
arbor Rlightly. 

The Elgin pinions having the tongue, may 
lie frictioncd by inserting a wire in the pinion, 
up to ahout the ccntn of the tongue, and then 

depressing the point of the tongue 
with the punch in the staking 
tool. Fig. 3 shows the condi-

Fic. J tions; a is the wire, the square encl 

4 tia•ill 

at a, b is the end of the peen punch, resting on 
the end of the tongue. The pinion is now 
laid in the crotch stump, when a light tap 
with the hammer on the punch will slightly 
bend the end of the tongue downward. 

If the increase of friction needed is but 
slight, the taper brass wire put through, as 
with the pinion with thin wall, instead of the 

'

square ended wire we have recom­
mended, will answer. 
Another plan which 
works well, is to make 
a steel piece shaped in 

Fie. 4 section thus: C:J and 
mac1c taper. This may be put tlu·ough the 
pinion crosswise under the tongue, :is shown 
in Fig. 4, in which the piece a is shown both 
in plan and elevation. The piece a. should be 
hardened and tempered to a blue or spring 
temper. It will be found convenient to pro­
vide the piece a with a suitable handle, or what 
is as well or better, is to file up the form a on 
the end of a piece of steel long enough to serve 
as a handle. With this tool, the end of the 
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pm10n tongue may be bent down, with but 
little risk of breakage. Attempting to bend 
the tongue without something under it 1s 
pretty sure to result in breakage. 

The Elgin pinions with the transverse tongues, 
may be satisfaetorily frictioned by inserting a 
taper brass wire, and bending the tongue down 
with a punch, used as in the case of the thin 
walled pinion. In the preceding cases we have 
used the peening punch; about equally good 
results may be obtained by the use of a small 
round-fal'ed punch. 

In many stem winding Swiss watches, the 
center pinions are hollow and the arbor is 
frictioned in the center pinion. It is generally 
more difficult to get a smooth and uniform 
setting friction on these than on the pinions 
we have been considering, for the reason that 
the holes in the center pinions are seldom 
absolutely round, and the walls are thi('.k and 
unyielding. 

Sometimes it is advisable to make the center 
arbor tight in the center pinion, then make a 
slight back taper on the front end of the arbor, 

and friction the cannon pinion as in American 
watches. But if the arbor is in good condi­
tion, and a good fit for the hole in the center 
pinion, there is an easier way that gives most 
excellent results. 

With a round edge lap, grind a hollow in 
the center arbor, at al>out the middle of the 
part working in the center pinion. Then lay 

the arbor on a brass stake, or 
c:::=:::;:::::~:ID stump in the staking tool, and 

""M' with the peening punch placed 
Fii. 5 in the hollow as shown in Fig 5, 

a light tap on the punch :iliyhtly bends the 
arbor, with very little danger of breakage. 
If we have no brass stump, a piece of sheet 
brass laid on top of a steel stump, answers as 
well. 

When the slightly bent arbor is inserted in 
the center pinion, the walls of the hole bring 
it straight again . This plan provides a re­
markably smooth and durable friction. In­
stead of grinding, the hollow may be filed, 
but grinding is much the quicker and better 
way. Grind the arbor on one side only-this 
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is important. Before inserting the arhor, he 
sure to oil it; setting friction surfaces should 
always be oile<l. 

Many watchmakers adjust the setting friction 
much too stiff. It should in no case be so 
stiff as to reverse the motion of the train, when 
the hands are set back. The average work­
man experiences more difficulty, as a rule, in 
adjusting the friction in watches of the full 
plate type, for the reason that the walls of the 
cannon pinion arc thick. 

A generally satisfaetory method is to ~rind 
a hollow in one side of the pinion with our 

round edge lap, as 

P @a. shown in Fig. 6. The 
hollow should extend 
nearly through the 

F11. 6 wall of the pm1on. 
We then slip the pinion on a round taper brass 
wire, and with the smallest round-faC'ed punch, 
make a slight indentation in the C'cnter of the 
hollow, resting the pinion during the punching 
in the crotch stump in the usual way. 

. 
If the grinding of the hollow is properly done, 

this makes a good, workmanlike job, and pro­
duces a smooth, even friction. In some cases, 
where the arbor has been damaged hy the use 
of cutting pliers, or other harsh methods, in 
efforts to friction the pinion, and in which 
cases it would be difficult to get a smooth, even 
friction in the usual and legitimate way, it may 
be allowable to punch the lower end of the 
hole in the cannon pinion, with the triangular 
pointed punch used to tighten rollers. . The 
arhor is ~cncrally uninjured at the point where 
the burrs thrown up by the triangular pointed 
punch would come, and this method is fre­
quently effective, though we don't pretend 
to like it. 

There are some cases-generally very old 
watches-where the center arbor is so very 
badly injured, as to make it entirely impracti­
cable to friction by any of the regular methods. 
When the arbor will admit of reduction suffi­
cient to make it round and smooth and still 
be large enough for strength, we may proceed 
as follows: rebore the pinion large enough to 
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receive a steel tube fitting the arbor, and with 
a wall thick enough to admit of frictioning by 
indentation in the usual way. 

After the pinion is rebored, 
and before driving the tube in, 
we grind through one side of 
the pipe with our roun<l edge 
lap; the hollow should extend 
to the center. We then insert 
the tube tightly in the pinion, 

Fi.a:. 7 finishing the cud flush; then 

&. DAVIS Co. 

slip the pinion on the taper brass wire and 
indent in the usual way; Fig. 7, shows the 
finished job, plan and edge views. 

The careful workman notes the condition 
of the setting friction when he takes the watch 
down; and if the arbor needs repairing, he 
docs it before cleaning and assembling the 
watch. If all would do likewise, much time 
would be saved and botch work avoided. 
Nothing c.ontributes more to rap·idity and high 
standards, than system in our work. 
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Closing Holes 

IN a ~cneral way, the m<'lhods of dosing holes 
may he divided into two classes: that by 
which the metal is upset and condensed, and 

that by which the metal is gathered in and 
condensed-as by a taper mouth hollow punch. 
Each method is hest suited to particular cases, 
for example:· with small holes, the first method 
is best; with large holes, the latter mcthocl. 

Closing train pivot holes in watches havin~ 
a low number of jewels, is a job that comes 
almost daily to the watchmaker; and often 
many times daily. 

There are some workmen who eschew 
closing pivot holes, and insist on bushing in 
every instance. Every one has the right, 
certainly, to decide what course he will pursue; 
but is it not wiser to exercise discrimination 
and judgment in each case, than to sweepingly 
denounce, just because a method would be 
botch-work if followed in some cases. 

It is a fact that many holes are closed that 

should have been bushed; so let us try to con­
fine ourselves to the consideration of cases 
tliat we may safely call legitimate: holes slightly 
worn, or originally too large, for example. 

Every watchmaker understands that correctly 
fitting pivot holes arc very important if a watch 
is to run even moderately well. In the first 
place, holes too large result in lo.~s of power, 
and in addition to this, it makes the power 
that is transmitted, variable in amount. There­
fore, it is a poor policy lo put in a stronger 
mainspring lo bring the vibrations of the 
balance to the required amplitude; we will be 
building reputation by doing it right in the 
first place, and generally we save time as well. 

Being methodical watchmakers, we observe 
the nature and extent of the necessary repairs 
before taking the watch down. When closing 
of holes is called for, we carefully note the 
end shakes, and change them if necessary, 
when we close the hole. 
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It will be understood that we are considering 
the closing of holes in watches only. Methods 
are practiced in the repairing of cheap clocks, 
which we would not tolerate in watches-even 
cheap ones. Moreover, the Staking Tool is 
not generally used in closing holes in clocks; 
every workman recognizing that less artistic 
work is required. In practical work, we 
frequently have to modify the old adage "what­
ever is worth doing, is worth doing well" to, 
whatever we do, we will do well enough. This 
means that we will do each job as well as the 
general quality of the watch requires-we will 
preserve the harmonious character of the 
machine. 

Having examined our watch, and found that 
several holes require closing, we proceed as 
follows: first peg out the holes; this may save 
imbedding grit or metallic oxide in the metal, 
which would subsequently cut the pivot; at 
any rate it's a safe precaution. 

Fig. 1 shows in section-through a pivot 
hole-a part of a watch plate. This shows 
a pivot hole as it should be, not as it often is, 
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•

even in new watches. We 
usually find a considerable 
burr at c, around the upper 
end of the hole. This i1,1ter­

Fi1. 1 feres materially with the pro­
per supply of oil to the pivot, and should not 
be tolerated; let no burr be left on the holes 
we close. 

We select a round faced punch, of slightly 
smaller radius than the concave sink a--this 
allows it to touch the bottom of the sink a, 
immediately around the hole-see Fig. 2, and 

a flat-faced stump which 
will freely enter the recess b, 
of Pig. l. The depth of the 
recess b, varies with different 
cases, and frequently there 
is none at all; but where 
there is one, it is essential 
that the stump should enter 

F;r. 2 freely. Placing the stump 
in the Staking Tool, we hold the plate in Posi­
tion with the recess b, on the stump, and bring 
down the round-faced punch to enter the con-
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cave a; Fig. 2 shows the conditions. Then by 
grasping the punch with the fingers, above the 
top of the tool, and pressing downward we 
hold the plate in position, and practically 
horizontal; when a hlow on the upper end of 
the pun<'h with the hammer condenses the 
metal between the punch and stump; as the 
hole offers the path of least resistance, most 
of the displaced metal goes into it. 

This process shortens the hole somewhat ; 
but the final result, when properly done, is a 
hearing at least equal to the original. Our 
next step is to open the hole to properly fit 
the pivot; this we do with a round broach, 
oiled. We should avoid closing the hole in 
the first instance, beyond what is really neces­
sary to form a good hearing the full length 
of the pivot; for if we do, we unnecessarily 
shorten the hole, and make extra labor-both 
arc losses that should be avoided. 

The action of the round broach in opening 
the hole invariably throws up a burr at the 
ends of the hole, which should he removed . 
To remove it we need a special countersink or 

'ti.,,.._ .. 
chamfering tool. Such a tool is shown in Fig. 3, 
and is made of a piece of steel wire about 1.5 
mm. in diameter, with the end turned to about 

... .r-. .. . ,---~{----__,,o @ 
Fig. J 

the angle shown, when it 1s hardened ancl 
tempered to a straw color; the pointed end 
should- be polished; then we grind away almost 
half the diameter, as shown by dotted line; this 
surface need not be polished, though it should 
be ground smooth on a fine Arkansas or Jasper 
stone. It should be fitted to a light taper peg­
wood handle, although if one wishes he may have 
something nicer than pcgwood for a handle, such 
as ebony or rosewood, or aluminum, but a good 
round piece of pegwood, tapered as shown, 
leaves nothing to be desired in the way of con­
venience. An hexagonal piece applied as shown 
at a and b, the latter being an end view, makes 
the tool easier to pick up, and prevents rolling. 

After we have opened the hole with the 
round broach, a light application of the cham­
fering tool we have just described, will remove 
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the burr, leaving the ends of the hole in peiiect 
condition; if we choose, we may lightly insert 
and turn the round broach again after using 
the chamfering tool, but it will rarely be neces­
sary. 

The broaches one is generally able to buy 
in the market are not very satisfactory; it will 
pay us to fix them up before attempting to use 
them. We select a pentagonal or cutting 
broach of the require<l size, an<l fixing it firmly 
in a light pin vise, or broach hol<ler, we lay it 
on a flat piece of cork or fungus, or a piece of 
soft pine, held in a vise, an<l with an India oil 
stone slip, grind the five sides ftat and bring the 
angles up nice and sharp. The finishing 
strokes should be lengthwise the broach, which 
gives it much smoother cutting qualities. 

Then we select a "round" broach, so-calle<l, 
for they are never really round, as nearly 
peiiect as possible, an<l grasping the shank in 
a lathe, we grind it practically true, in taper 
and roundness. This is easily done by hol<ling 
a flat piece of cork under the broach as it re­
volves, and the oilstone slip is held over it; 

& DAv1s Co. 

not pressed closely down, but allowing theoil­
stone to rest upon the cork back of the broach, 
the two forming an acute angle; the space is 
then narrowed, until the stone just touches 
the high spots on the broach as it revolves; 
this process soon brings it practically true. 

This leaves the lines running around the 
broach; wc want them to run lengthwise; we 
do this by rubbing the broach lengthwise, 
while held on a smooth piece of soft woo<l, 
with an emery buff of suitable grade. By 
11sing a rather coarse emery buff a considerable 
degree of cut can be given to a round broach, 
when used in soft metals like brass or German 
silver. 

Our round and cutting broaches should be 
fitted with a light, straight wood handle, such 
as a piece of pegwood. 

If we have a suitable box to contain our 
pivot hole tools, and label it so we will recognize 
it easily, and always keep the tools in it when 
not in use, we will find it a g1·eat saving of 
time. The tools are always together, and we 
are able at all times to put our hand right upon 
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them; system is a great thing for any workman 
to tie to; he turns off his work rapidly, saves 
lots of nervous energy, and often economizes 
greatly on the swear words. 

The hole, as we have closed and finished it, 
will be about as near perfection as a metal 
hole can be; the slight chamfers we have made 
at the ends serve to hold the oil around the 
pivot, even to the last particle. In opening 
the hole with the round broach, we must take 
pains to maintain the broach upright; if we 
fail to do this, the pivot may pinch in the hole 
when we set the watch up. 

In case we find on our preliminary examina­
tion that the end shake should be lessened, we 
should close the hole just as we did in the first 
instance; then using a large flat-faced stump 
to support the plate on the surface a, a', Fig. 2, 
with a blow on the punch, we drive the metal 
downward. It is generally wise to use the 
small flat-faced stump again after this, to 
harden the metal and flatten the surface around 
the hole. The hole is then opened and finished 
in the usual way. 

Jf the punch used in closing is highly pol­
ished, the oil sink around the hole will be 
smooth, and hardly need any polishing; it will 
he more than equal to the original hole, as they 
are left in most American watches. 

The business end of all regular K. & D. 
punches are highly polished-hy "regular" is 
meant all the highest gm.de tools, as distin­
guished from the "Specials". 

In case it is required to polish the oil sink 
after closing, it is easily done by means of a 
soft pine stick and rouge, or almost any polish­
ing powder. 

To return again to the matter of punches; 
it will be found that all round-faced punches 
arc less rounded than we have recommended; 
it will he worth while for the watchmaker to 
re-shape and re-finish all his smaller round-face 
punches, up to about No. 40 Stubs' gage, to 
conform to the rounding shown in Fig. !l. 
Henceforth, all the round-faced K. & D. 
punches of these sizes will be made in this way. 

Before leaving the subject of closing pivot 
holes, we will describe a device for the am-
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bitious workman, who has time, or finds time, 
to make a few special tools, that save on the 
job many times over what it costs to make them. 

In the opening of holes as usually practiced, 
considerable time is spent in finding suitable 
broaches, in the first place, then in the repeated 
trials of the pivot in the hole. 

The device here shown enables us to open 
the hole the first time to the correct size. We 

removed. This broach will produce very 
round, smooth holes. 

Our next step is to provide a suitable stop, 
which may be set at any point on the broach; 
the arrangement is shown in Fig 4. It consists 
of a steel, brass, or German silver rod a, of 
about 2 mm. diameter, fitted to a neat, light 
taper handle, b; the exPosed part of a should 
be equal in length to our broach, or slightly 

I :{1 }· d;i~.r. cr[-::i;;..._/h ____ D 
a, c. 

F;z. 4 

first prepare a round broach, as we have already more. The broach is fixed securely in the 
described, grinding it to as true a taper as outer end of a; the whole thing should be true 
possible; we finish it by lengthwise grinding, when rotated. 
as though we were to use it as a round broach. We now have the part c, a neat sliding fit 

We now convert it into a cutting broach, on a., capable of being tightened at any point 
by grinding away slightly less than half the by the knurled screw d. From the part c, 
diameter; about 45-100 of the diameter will an arm e projects, carrying at its outer end a 
be found to give good results. This flattened light steel tube f, having an inner diameter 
side should also be ground to leave the lines slightly greater than the broach at its largest 
running lengthwise, and all burr carefully part. When the part c, is close against the 
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handle, the inner end of the steel tube f, should 
just clear the end of a. 

For our own part, we prefer c, and f, to he of 
tempered steel; c, e, and f, being fastened to­
gether with hard solder, and afterward hard­
ened and tempered, then ground to our liking. 
Of course each workman may follow his own 
methods, in this respect; some will use soft 
solder, and "get there just the same". What­
ever method we adopt, let us give the device 
that finished look, as though made by machinery, 
and highly skilled workmen, and not painfully 
gnawed out by mice. 

Now to make use of the device ; we measure 
the pivot, then adjust the end of f to a point 
on the broach, measuring the same as the pivot. 
Now if the hole has been closed, all we do is to 
run the broach in until stopped by f when the 
hole should he of the same diameter as the 
pivot. To have the hole as nearly straight as 
possible, the broach should be inserted from 
both sides. 

Now the final burnishing by a suitable 
round broach should give the required freedom. 

What is still better is to have a round broach 
also, fitted up in the manner described; for 
in many cases of hole closing the round broach 
onl!J should be used to open. 

It is obvious that the rod a, may he gradu­
ated to eorrespond with our gage; then upon 
measuring the pivot, the broaching device 
may he instantly set to the required size. 

It will be seen that this device is nothing 
more than a slight variation on the taper 
needle jewel gage; but that does not detract 
from its practical value. Another advantage 
of having a round broach fitted up like this, is . 
besides a great saving of time on ordinary 
opening jobs, is the fact that we may give a 
known amount of freedom to any pivot, thus 
eliminating the element of "guess work" 
entirely. 

A neater design of the micrometer broach 
would be to make a of steel, and arrange the 
broach to slide within it; in this way we would 
utilize the end of a as the stop, to limit the 
distance to which the broach might be inserted. 
Such construction would be more difficult, 
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however, and we would advise the workman 
lo try one as shown, first; then make any im­
provement he sees fit. 

CLOSING LARGl!:R HOLES. 

& DAVIS Co. 

faced stump, a good blow on the punch closes 
in the boss, and also the hole, not only at the 
small end of boss, but throughout the length 
of the hole. 

The closing of holes in main spring barrels In case we have to reduce the boss, it is well 
and the like is a different problem. Some to make it of a taper lo conform to our taper 
workmen close, or attempt to close, such holes mouth punch; the nearer the taper of the boss 
~ with round faced punches; the conforms to the taper of the punch, the more 

:tri&. s result is never satisfactory. Fig. uniform will be the closing of the hole, through-
5 shows in section the arbor hole of an ordinary out its len!,rth. 
main spring barrel. The boss which sur- Now if the wear was only slight, the closed 
rounds the hole,risingabovetheleveloftheboi- hole may be opened up with a round broach; 
tom of the barrel, varies considerably in shape the burrs nicely removed, and the barrel 
and thickness in different barrels, but in any should be found lo run practically true, and 
case there is nothing to prevent making the satisfactory. But if the hole is much worn, 
Loss of the shape shown in Fig. 5, which may the barrel should Le chucked in the lathe, and 
Le very quickly done with a hand graver while the closed hole trued up; it is preferable to 

the barrel is held in a wheel true the hole in the cover last. While we 
H chuck in the lathe. We then have b<.>en speaking of closing the hole in the 

select a hollow taper mouth barrel only, of course the same applies to the 
punch which will go over the cover. 
boss, and down to about the There's a reason why the barrel should be 

. point shown in Fig. 6, and with trued in the lathe if the hole is much worn; 
Fi&. 

6 
the barrel on the large fiat mainspring barrel holes never wear central, 
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for the reason that the pressure on the arhor 
varies greatly with the position of the outer 
end of the mainspring, as the barrel revolves. 
When the end of the spring is directly between 
the center pinion and the barrel arhor, the 
pressure is but a small part of the pull of the 
mainspring; but when the arhor is directly 
between the end of the spring and the pinion, 
in other words, when the harrcl has made half 
a revolution from its first named position, the 
pressure on the arbor is ahout twice the pull 
of the spring. This causes a very unequal 
wearing of the hole. 

In some American watches, which were so 
poorly designed as to require an abnormally 
stiff spring, the cover boss is very short; in 
many cases so short as to make it difficult, 
if not impossible, to close the hole as we have 
described; in such cases we may either bush 
the hole, or resort to the round-faced punch, 
which still further shortens the already too 
short hole. 

The better way would he to shorten the huh 

of the barrel arbor, to allow a cover hearing of 
sufficient length, and bush the hole to con­
form. It is never necessary to have the width 
of the arbor huh for the spring to wind on 
more than one third the width of t]1c spring. 
Often in American watches we sec the arhor 
huh chamfered off on each side, making the 
face no more than one third the width of the 
mainspring, yet with hearings very thin; the 
chamfering is an absolute waste of space 
which should ha Ye hccn ·devoted to longer 
barrel hearings. 

In opening comparatively large holes, like 
those of a harrcl, it will be found of advantage 

to insert a narrow strip of 
paper beside the round 
Lroach; it produces very 
much smoother work than 
when done without, hesides 
the hole will be straight; 
this is lJccause the paper 

Fir. 7 yields, allowing the broach 
to lie closely to the wall of the hole; the 
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conditions arc shown in Fig. 7, where the taper 
of the Lroach is much exaggerated for clear­
ness. 

A narrow shaving of soft wood answers 
as well as paper; in fact, any substance of a 
character similar to wood or paper may be 
used. The same idea may be made use of 
to open a hole straight with a taper cutting 
broach. If the hole is straight to begin with, 
it may easily be opened, and remain straight; 
the tendency is to preserve the original form 
of the hole, whether straight or taper. 

CLOSING HAND SOCKETS. 

The sockets of hour hands may usually be 
closed within certain limits, in the same manner 
we dosed the barrel hole; shown in l•'ig. 6. 
There will be this difference, however; the 
hand socket will be closed at the end only and 
it should, therefore, be closed somewhat ~ore 
than desired, and then opened up by filing, 
grinding, or turning, to properly fit the pipe 
of the hour wheel. Minute hand sockets are 
closed in various ways, depending largely on 

conditions. If the hand has a brass bushing, 
projecting considerably on one or both sides, 
it may be closed with a taper mouth hollow 
punch. If it is an all steel socket, or does not 
projed at all, the round face punch serves 
best. Second hand pipes are sometimes closed 
with a small taper mouth punch, or by forcing 
the socket into one of the chamfer mouth holes 
in the staking tool die; this closes the socket 
at the end only, which is likely to produce a 
wabbly fit. A generally more satisfactory 
way is to insert a culling broadt in the socket, 
and indent its side, just as we do in frictioning 
a cannon pinion; if the closing needed is 
but slight, better insert a round broach in­
stead of a cutting broach. 

To perform this operation, we will need to 
lay the socket on the crotch stump, to one side 
of the notch; or we may use a flat-face stump. 
The reason we cannot use the notch is, that 
it would he too deep for most sockets. We 
have sometimes used the notch, and a small 
round-face punch to do the indenting; the 
result is satisfactory. 
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But for tightening n second hand, an old 
pair of cutting pliers with the jaws ground 
rounding, is much more quickly used than the 

. staking tool, and the result is quite ns good. 

Some watchmakers close second hand sockets 
hy pinching them in a wire chuck. This 
method closes them very nicely, if one cares 
to use his chucks for such a purpose . 
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Bushing 

THE Staking Tool is also a great con vcuiencc 
for riveting Lushings, etc., for by its use 
we are enaLled to rivet the bushing very 

closely flush with the plate or Lridge, with no 
danger of marring it; this allows us to retain 
the most hardened part of the Lushing for the 
purpose of a bearing. 

Most young watchmakers make the mistake 
of trying to rivet a bushing securely into a 
round hole; such a Lushing is liaLle to turn 
while being bored and finished, and waste 
all our labor. 

The hole in which a bt~shing is riveted should 
be provided with grooves lengthwise, into 
which the metal of the bushing is forced when 

a,l[B'b rivctedFL shownh at 
/ a, a, ig. I; t ese 

IJ[ 7 gro?ves are con-
vemently formed 
by forcing a cut-

.......... ______ ,........._.._ ting broach into 

Fi&. 
1 the hole, and rock-

ing it slightly from side to side-do not turn 
it. This should be done from both sides of 
the plate. You will find examples of this in 
old English watches, both in case of the bush­
ings and the pillars. 

In putting in a bushing, it is better to use 
brass, not too hard, and make the bushing 
rather long, to be shortened by the riveting 
process; this allows the metal to How freely 
into the previously formed grooves, and the 
riveting condenses and hardens the metal 
sufficiently. When we speak of the metal 
flowing freely, we do not mean, of course, that 
the metal is melted; flow is a term used to 
express the movement, among themselves, of 
partides composing a body, when under pres­
sure, hammering, etc. 

Suppose we wish to bush, say a center hole. 
We first broach out the hole to a size sufficient 
to give a safe thickness of wall when the hole 
is opened. No hard and fast rules can be 
laid down for this; the workman must rely 

l'AGE 94 



STAKING TooLs AND How TO UsE THEM -u-
upon his own judgment; a small hole requir­
ing a much thicker wall, proportionately, than 
a large one. The hole should be chamfered 
rather deeply, as shown in Fig. 1, at b; if these 
chamfers are made shallow, as, for example, 
with a wheel countersink, the end of the hush­
ing is likely to flake up after finishing; the deep 
chamfer also gives a much more secure riveting. 

The plug should be turned to fit the hole 
tightly; the ends cupped as shown in section 
in Fig. ~; and of a length sufficient to allow 

for riveting, which can only 

• 

be learned by experience. 
Now with the bushing rest­
ing on a flat-faced stump in 
the Staking Tool, we bring 

Fi&. z down a round-faced punch 
and with a blow of the hammer spread the end 
of the bushing; we then reverse the plate and 
do the same on the other end of the hushing. 
After this we finish with a flat-faced punch. 
The job is then mounted in the lathe perfectly 
central, and the hole opened to fit the pivot 
or bearing, the end shake adjusted, etc. The 

4- . r' 
order of these operations is to fit the pivot 
first, then adjust end shake, lastly stripping 
out the oil sink, and lightly chamfering the end 
of the hole next the shoulder of pivot or bearing. 

Many watchmakers have trouble in stripping 
oil sinks, jewel settings, etc., satisfactorily. 
Of course a sapphire stripper is the hest tool 
for this purpose, hut very respectable work 
may be done with a steel graver, if we sharpen 
it properly. We uecd a graver of good quality, 
ground to the ar.glc we desire, and finished 
with perfectly straight edges, i. c., unless we 
require a curved c<lge. We then finish the 
end of the graver on a jasper stone, such as 
used for polishing jewel settings on the flat 
face. We do not need to finish the whole flat 
face of the graver; only a narrow strip along 
the edge on both sules; this finishing is done 
hy rubbing the graver 'Lengthwise the edge; thus 
the microscopic lines left by the jasper stone 
run at right angles to the direction of cutting; 
the result is a brilliant cut left by the graver on 
soft metals such as brass, gold, German silver, 
etc. This graver should not he used except 
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to remove the final chip or two, or its brilliant 
cutting quality will soon be impaired. 

Here is another case where diamond powder 
is most useful to the watchmaker; keeping the 
jasper stone in perfect condition; for they get 
dull after a while, and need resharpening. 
Other material, such as carborundum, may be 
used with very good results, but it does not 
give the quality to the surface that diamond 
powder does. The reason will be plain if we 
examine the shape of carborundum and 
diamond crystals under a magnifier. 

Then there's a class of bushings which are 
best fastened by means of soft solder; such, 
for example, as bushing the recess in the pillar 
plate of a Howard watch, in which the barrel 
has its bearing. Sometimes these barrels are 
not too smooth, and many watchmakers forget 
to oil them, with the result that sometimes the 
wall of the recess is very badly worn. Of 
course, such a bushing could be fastened hy 
rivets or screws; but we think this a case where 
soft solder serves admirably if properly used. 
Three things should be very carefully observed: 

& DAVIS Co. 

first, be careful not to overheat the plate-use 
easy ffowiug solder; second, thoroughly wash 
the plate after soldering, and after dipping in 
the cyanide solution; third, do not leave a 
particle of solder visible on the job, after it's 
finished. To have solder flow readily and 
thoroughly, it is important to have the work 
clean, and to see that the fluid has gone to 
every part where we expect the solder to flow. 

In nearly all cases where bushing is required, 
the pivot or bearing needs refinishing also. 
It may not be amiss to consider briefly the 
refinishing. If the pivot or bearing is actually 
cut enough to destroy its cylindrical form, it 
is nearly always best to turn it true, before 
attempting to grind and polish. 

In this day every watchmaker should have 
a pivot polisher; they are great time savers. 
Let us suppose it is a barrel we have to bush, 
and that the arbor is considerably cut and 
worn. We mount the arbor in the lathe to 
run truly, and with a sharp graver turn the 
bearing true, and take out nearly all the 
damaged part, leaving only enough to allow 
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for grinding; thus avoiding unnecessary re­
duction of the bearing. 

Properly filing the grinding lap is very im­
portant, before trying to use it on a pivot or 
bearing. Particularly if we have not turned 
a perfect corner at the root of the pivot or 
bearing, the lap will then need to be in perfect 
condition. 

Before filing the lap it is turned true and of 
the exact form we require. The filing, be it 
understood, is to enable the lap to hold the 
grinding or polishing powder more readily, 
also to produce smoother work; for we shall 
see upon reflection that a lap just as left hy 
the turning tool would have slight grooves 
in it, running in the direction of motion of the 
lap when in use, and these grooves would be 
reproduced in the work; or to be more exact, 
their reverse woul<l be produced. 

Filing a lap, it is tme, has a tendency to 
destroy its truth; hut at the same time it 
enables it to do much better work, and if 
properly done it is surprising how many times 
a lap may he filed, and yet run practically true. 

For filing laps a No. 8 flat file, about five inches 
long, may he used. It should be fitted with a 
proper handle, which should he straight with 
the file. A very good plan in fitting handles 
to files is to heat the tang of the file red hot, 
and burn out the handle to a correct fit. Of 
course, in heating the tang of the file, care 
should be taken to prevent the temper of the 
cutting part of the file being drawn. 

Many watchmakers seem to prefer using 
files without handles; this may do for m11ch 
of the 'vork that comes to hand, such as point­
ing pintongs, etc., though even here we should 
think comfort would suggest a handle. Speak­
ing of comfort reminds us of a "self-made" 
watchmaker we once knew. He used his 
files without handles, presumably because they 
came that way. Vic observed that in using a 
flat file, he grasped it by the end opposite that 
intended for the handle, thus pushing it bac-k­
ward. When f]UCstioncd as to his re::u;on 
for so holding it, replied: "I guess I don't 
want that sharp end to stick in my hand". 

Undoubtedly in much of the work for which 
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small files are used, they are fully as conven­
ient without handles; but flat files of the 
dimensions used on laps, in fact all files of the 
larger sizes, should be fitted with proper handles. 

This is one of those points, seemingly un­
important, even considered by some a matter 
of fancy; but we can say decidedly that such 
is not the case. The young workman should 
be particular to acquire right methods; such 
is the basis of good work, and although a file 
handle is a small thing, it contributes a great 
deal in turning out a good job, when accurate 
shapes and surfaces a.re required. 

To come back to filing our grinding lap. 
We first file the flat face a, of the lap, Fig. 8, 
holding the lap with the fingers and thumb 

of the left hand. The file should 
a be brought fl.at against the lap with 

slight pressure, and moved in the 
Fi&. 3 cutting direction only an inch or so, 

when the lap should be turned partly around 
in the fingers, and another stroke made; this 
crosses the lines somewhat and tends to keep 
the lap true. 

We 11ext file the surfaces b, c; this is a little 
more difficult to do really well, but if we go 
about it right, and exercise care, we will get a 
satisfactory result. The lap must be held in 
the fingers; for by this means it is maintained 
closely in contact with the file through the 
entire stroke, and the hands instinctively co­
operate, producing much truer work than 
could possibly be done with the lap held solidly. 

In filing the side of a lap, we have always 
been told to file it lengthwise; but we shall 
make a slight variation on this procedure, and 
to our mind, produce better results. Besides, 
to file a lap lengthwise, we produce more or 
less flattened surfaces, which destroy the truth 
and smooth working quality very quickly. 

We will file our lap in the direction of a 
helix, or as though we were following a screw 
thread of; i rapid pitch. To make this 

still plainer, we show the arrow in 
Fig. 4, which indicates the direction 
in which the file should be applied 

Fi&. 4 and moved. 
Another very important point is: we should 
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always file Iowa.rd the face a, of the lap which taper end projecting, which is exactly ti;; 
we have already cross filed. You will notice same as the end of our pivot polisher spindle 
when you follow directions, that a slight burr where the laps fit. 
is turned over the face of the lap by the helical With such a chuck, and suitable reamers to 
filing of the side surfaces; this burr serves a ream the lap blanks, it is an easy matter to 
useful purpose; leave it there. make our own laps; every watchmaker should 

In doing the helical filing, we should hold do so, for the tool makers charge a rather high 
the lap with the fingers and thumb of the left price for them; or, at any rate, with suitable 
hand, with as much as possible of the lap pro- appliances one can save money making them 
jecting above the fingers, when we apply the for himself. A good way is to have a dozen 
file; taking care to maintain it constantly in or so of blanks, of various materials, drilled 
contact with both surfaces l>, c, and make the and cut off at some machine shop; these will 
stroke with the file in the direction of the arrow. cost us but a few cents each, and save us a 
The lap should then be shifted through a slight great deal of work, as all we have to do to 
angle, and the operation repeated. make a new lap is ream the hole, place the 

The knack is soon acquired, and then a few hlank on our lap truing chuck, and turn it to 
strokes of the file serves to put a lap in good any form we desire. It is hardly necessary to 
condition. Of course we need to true them up say that in making or truing laps, a slide rest 
occasionally, for the most skilful filing will in is very desirable. 
time get a lap out of true. The workman Now let us suppose that in turning off the 
should, by all means, have a special chuck with bearing or pivot there was a slight rounding or 
solid nose for turning and truing laps on. This fillet left in the angle of the shoulder, which 
is merely a solid chuck, which should be a we could not quite remove-although we must 
good fit for the lathe spindle, and having a be able to do it when we are really skilful with 

PAGE 99 



KENDRICK & DAVIS Co. 

the graver-we desire, of c1.>urse, to have the 
finished job as near perfection as possible; so 
perfect that no rounding can be seen in the 
corner, even with a strong glass. 

Let us suppose we have our cast-iron lap 
filed up properly; we will grind that square­
shouldered pivot, and try to remove perfectly 
the slight rounding in the corner at the root 
of the pivot. We place the polisher in posi­
tion, adjusting the lap to stand a short distance, 
say one millimeter, away from the pivot. We 
see that the belt is adjusted to run properly; 
and it should be so adjusted as to draw the lap 
away, rather than toward it. The belt should 
not be too tight; tightness sets up unpleasant 
vibrations in the spindle, which are also detri­
mental to the work. It is best to do all neces­
sary adjusting of spindle, belts, etc., l>efore 
applying the grinding material. 

This being done, we apply fine oilstone 
powder to the lap by means of our steel spatula. 
The powder may be mixed to a paste with oil; 
and for the job now in hand it is l>est not to l>e 
too thick. A little experience sets us right in 

this matter. We are now at the point where 
we may either spoil our pivot, or do the work 
in just the right way. The powder paste 
should be spread thinly and evenly on the lap; 
we now bring the lap in contact with the 
shoulder of the pivot, then with the pivot it­
self, the lathe running slowly. 

But slight pressure should be put on the lap, 
and in this case, where we have a rounded 
corner of the pivot to square up, no traversing 
of the lap along the pivot should be done. It 
is here that the slight l>urr left on the face of 
the lap by filing gets in its useful work. If we 
do not bear too heavily on the lap, we shall 
find on inspection of the pivot that the rounded 
corner has been entirely removed; that the 
pivot is straight and the shoulder square. As 
in this job we are simply concerned in produc­
ing a perfect pivot of indefinite size, we will 
now proceed with the polishing. 

One skilled in the use of the pivot polisher 
can put a fine polish on this pivot with a lap 
made of almost any soft metal, or bell-metal. 
But to succeed, a brrin<ling lap, we think, for 
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polishing, a block-tin or zinc lap about the best. 
Block-tin laps arc very tender, and for the be­
ginner we would recommend the zinc. The 
~atehmaker may be unable to buy one, in 
which case he may make his own. Heavy 
sheet zinc, such as used for battery plates, is 
suitable; we must he careful to get rolled sheet 
zinc and not the cast plates; the latter are 
generally amalgamated with mercury. 

A convenient way to make such a lap is to 
make a brass tube fitting the taper of our pivot 
polisher spindle, and soft solder it into the 
zinc disk, which is generally one quarter-inch 
thick. We then turn the lap into shape; the 
diameter of such a lap may be somewhat 
larger than the cast-iron lap if one chooses. 
Of course, such laps will be too short to admit 
of holding in the fingers to file the side, al­
though it may be so held to cross file the face. 

We get over this difficulty in this way: put 
the lap on the truing chuck; now adjust the 
T rest across the lathe bed at a distance of 
from two to three inches from the face of the 
lap, and at such height that when a flat file is 

laid on the T rest, with its end resting on top 
of the lap, it comes parallel with the lap. Now, 
hy running the lathe very slowly, and slowly 
moving the file back and forth, with a gent.le 
pressure, the side, or edge, of the lap is soon 
cross filed very nicely. Jf one prefers, a roller 
may he provided to support the file instead of 
the T rest; hut the T serves very well indeed. 

As it acts merely as a 
guide for the file, very 
little, if any, is re­
moved from the T hy 
the file . A roller is 
convenient, however, 
and as this is a very 
practical way to make 
such laps, it will pay 

Fie. 5 h k t e wor ·man to pro-
vide himself with one; Pig. 5. 

Assuming that our polishing lap is complete, 
we will polish the pivot. The same rules in 
regard to adjustment of lap and belts should 
be observed, as in the case of the grinding lap. 
The pivot having been perfectly cleaned of 
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. ·-oils tone powder, by pith, and finally "watch-

makers' putty", we now apply a very thin 
coating of sapphirine, mixed with oil, to the 
face and sides of the lap, by means of our steel 
spatula, and bring the lap up against the pivot, 
running the lathe at moderate speed. The 
lap may be traversed along the pivot slightly, 
but nothing is gained by trying to traverse 
the lap on the shoulder. 

If the right quantity of polishing material 
has been applied to the lap, but a very short 
time is required to bring up a deep black 
polish on the pivot and shoulder. The sur­
face of the lap and pivot will turn black before 
the perfect polish appears. If the grinding 
operation was properly done, our pivot will be 
straight, smooth and perfectly polished; there 
will be no visible rounding in the corner at the 
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root of the pivot; the shoulder will be perfectly 
flat and brilliant; in short, the pivot will look 
like a perfectly polished cylinder standing in 
the center of a circular mirror. In all grinding 
or polishing work on pivots or staffs the work 
and lap should turn in the sa11ie direction; the 
points of contact will then move iu opposite 
directions, insuring the best work. 

As a rule, only moderate speed should be used; 
and but light pressure of the lap against the 
work. 

It seems hardly necessary to say that in cases 
where the bearing must be refinished, it should 
be done before the bushing is opened up and 
finished . See article on Closing Holes, for 
smoothly finishing large holes with the round 
broach. 
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Stretching or Swageing 

THERE are many operations in watch 
work which come under this head, for 
example: lengthening the horns of a fork, 

or lengthening the entire fork. 
'Vatchmakcrs shoul<l study the theory of 

escapements; be a hie to <lesign an escapement, 
correct in all its actions-not a mere copy of 
some other <lrawing. The workman with this 
degree of knowledge, after examining an es­
capement, knows with certainty what changes 
are required to put it in good order, or the 
best order practicable; for some escapements 
are so poorly designed as to make it impossible 
to make them really good without rebuilding. 

Suppose we have a Swiss watch, in which 
we find the notch of the fork much too wide 
for the jewel pin, and the pin alrea<ly filling 
the hole in the roller, and as wide as it should 
be for favorable action. The obvious proce­
dure is to . close the notch in the fork, which 
may be done with perfect safety, if we proceed 
in the right way. 

The type of fork in which the fault mentioned 
will most frequently be found, is the kind with­

Gl...out a guard pin; the guard 
1 < ~ function being performed 

cf ' by an abutment on the 
lever, Fig. I; the horns, b, 

Fir. 1 of the fork being below the 
plane of the fork body, r.. 

We should first draw the temper of the fork 
by grasping it with a heavy pair of tweezers 
near the fork end, to prevent drawing the tem­
per any further back than necessary, the horns 
being covered by a folded strip of copper or 
brass, thin and small; it is well before heating 
the fork to smear it with castile soap to prevent 
oxidation as far as possible, or convenient. 
The heating may be conveniently done in the 
flame of a small lamp; it should be in a dark­
ened place--i. c., not in full daylight-and the 
fork heated to a dull red-a red just visible-­
and allowed to cool slowly. It should now be 
very soft; but before attempting to close the 
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notch, we should test it for hardness, by means 
of a knife, graver, or file. 

Having ascertained that it is really soft, we 
place it on the crotch stump to one side of the 
notch, and with the swageing or peening punch 

('(CH brought down on top of the horn, 
as shown in Fig. ~.a light tap on 
the punch bends the horn in 

rulrf P slightly; the fork is then re­
versed and the operation re-

Fig. 2 peated on the other horn. This, 
of cour.sc, makes the notch narrowest at the 
mouth, so the dosing must be enough greater 
than required to tit the pin, that it may be 
ground out parallel. (Sec the article on the 
Use of Micrometer Stop, also description of 
Stop, page GG, catalog section.) 

If the horns were at first just the right length, 
they will now be too long, but with the right 
appliances-which are very simple-and the 
necessary knowledge-which is easily acquired 
-they can be quickly corrected. 

About the most convenient thing for grinding 
out the notch is a thin edged, soft steel or cop-
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per lap, charged on its flat face with diamond 
<lJ powder. Such a lap is shown 

in :Fig. 8; it is Ii inches in 
diameter, and t inch thick; 
a is the charged face. Such 
laps are preferably mounted 
on tapers; a sectional view 
is shown in Fig. 4, which 

Fi&· 3 shows that the central por-
tion of the face is turned out below 
the level of the remainder; this is 
because only a comparatively nar-

.-----+"'4 
----br.1 row ring near the outer edge is 

used, and such shape results in a 
saving of diamond powder in 

p charging. The dimensions given 
Fii. 4 are not imperative; they are taken 

from a lap which we have used for years with 
satisfactory results. 

In making such a lap, it is better to do the 
first thorough charging, before turning the 
chamfer, b, at the back; this makes the lap 
more rigid and better ahle to withstand the 
pressure of charging. 
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The most convenient, quickest, and most 

economical method of charging such laps, is 
hy means of a small hardened steel roller, with 

rounded face, shown in plan in Fig. 
5. The pin, a, upon which the rol­
ler turns should be hardened and 
tempered light straw; the roller 
turns on the pin, the pin being fast 

Fir. s in the frame. It may be held fast 
by being a close fit in the frame, or by a set 
screw. 

•1t ..... ill 

roller's curved face successively in contact 
with the lap; the conditions arc shown in Fig. 6. 

In making these laps, the face, before charg­
ing, should be turned as true and smooth as 
practicable, and then ground smooth and flat 
on a ground glass lap, with oilstone powder 
mixed with oil. Such a lap is the finest thing 
imaginable for grinding small drills, shortening 
roller pins, pallet stones, etc. When we say 
shortening pallet stones, of course we mean 
grinding off the unfinished end; although with 

t 

Filf. 6 

The holder is fitted to a substantial handle, proper appliances for holding the pallet stones, 
and in use is held in contact with the lap at and polishing laps for finishing, these same 
about midway its height, the frame of the roller soft steel or copper laps are used to grind the 
being held on top of the T rest, and the handle angles on pallet stones, etc. To trea.t the 
carried slowly through an arc of a circle, as subject here, however, would lead us too far 
shown by arrows, bringing every part of the away from the subject of our discourse. 
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Before attempting to grind out the notch where it is large enough to withstand all legiti­
of the fork, the horns must first be rehardened mate service without bending. 
and tempered. We should have said, that \Ye now remove any slight discoloration, 
before softening the fork in the first place, the from the heated part of the fork, by means of 
pallets should be removed, if they are separable fine diamond powder, applied on a flattened 
from the fork, which they generally are. To piece of pegwood; a tiny piece, the size of a 
harden we hold the fork in the same way we pin point being sufficient. If we have no 
did in annealing it; have the fork well smeared diamond powder, we scour the discoloration 
with castile soap, and having the alcohol lamp off with fine oilstone powder mixed with oil; 
in a darkened place well protede<l from drafts- restoring the polish, after the uotch and horns 
for such work cannot be safely done in a flicker- arc reshaped, and refinished, in a manner 
ing and flaring flame-we heat the horns up whic:h we shall descriLe in our artidc on polish­
to a dark cherry red-not yellow or orange-- ing. It will be understood that the original 
and cool it in water, not too cold; water at the finish of the lever is not injured except for a 
temperature of the ordinary living room, or small distance at the fork end. 
about 70° is best. The water must be held To come back to grinding out the notch of 
very close to the flame; a small test tube, or the fork we have closed. · The fork may be 

:;:-;~:,~7Har ;n !om, fa conven;ent to contain ~:=--, 

It is admitted that in softening and re- Q ~ 
hardening a part only of a fork, that there is Fir;. 7 

left a small part which is soft; but this is of no held by the pallet staff, by means of a K. & D. 
practical importance; the soft place comes in second hand holder No. 39, or what is still 
a. part of the fork where no wear occurs, and better, a special boxwood damp shown in 
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Fig. 7. By means of this clamp we may grasp 
the fork flatwise at any part of it without mar­
ring the polish; although it is always well 
enough to put a piece of tissue paper around 
the fork, before closing the jaws upon it. 

Keep the face of the diamond lap wet when 
in use; hold the fork slightly below the center 
of the lap, rather than above; in other words, 
a line drawn through the fork hody, if con­
tinued, should pass below the center of the 

0 ----·--

lap. This makes the 
grinding action disen­
gaging instead of en­
gaging, and the fork 
will not be forced into 
the edge of the lap, to 
the possible injury of 

F1e. s both. The conditions 
are shown in Fig. 8. No rest is needed to 
support the clamp, other than that afforded 
by the hands as they rest upon the bench, or 
upon a block or small box, if the lathe is very 
high. 

In grinding out the notch, care should be 

taken to avoid overdoing it, for diamond laps 
are quick cutters. The sides of the notch 

should he slightly rounded as 
shown in Fig. 9, at a, a'; this is 
an end view looking directly into 
the notch; this form allows a 

<X ex/ slight lack of uprightness in the 
Fig. 9 roller pin or other parts, without 

binding. The polishing is done with a similar 
lap made of boxwood, upon which diamantine, 
sapphirine, or other polishing powder is used, 
mixed with oil. Still better is very fine diamond 
powder; and a better material than boxwood 
for the lap, is tortoise shell. 

In another article we shall give directions 
for grading diamond powder, for the benefit 
of those unfamiliar with it This material is 
so very useful to the watchmaker, so rapid in 
its action, that every workman who aims to be 
skilful in his art should be familiar with its use, 
and equipped to do the simpler operations, 
at least. Opinions differ as to the shake that 
should he allowed between the roller pin and 
the notch of fork. We believe the factories 
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allow about .03 mm. or slightly more than vated by incorrect form, or slight roughness 
.001 of an inch. Some watches in which the of the roller pin. In many fine watches the 
pivots fit the jewels poorly, more shake would triangular pin is used, and in the effort of the 
be required. maker to economize power, the edge of the 

We next grind the horns to correct length. pin is made much too thin, affording insuffi­
\Ve frequently find in this class of escapements, cient surface of contact, consequently, ab­
thc horns very wide, and ground curved in- rasion soon takes place. But even with pins 
side; this is quite unnecessary; in single roller correctly formed, wear sometimes occurs. Oil 
escapements, even when poorly designed, the is unquestionably a disturbing element, and 
horn is responsible for the safety action only many fine workmen do not apply it to the pin 
through a very small angle, compared with or the notch. 
the double roller. We may, therefore, grind Wear takes place; let us consider how best 
the horns straight, the faces being about tan- to repair the injury. If the wear is but slight, 
gent to the path of the roller pin's face; or to it may be polished out without seriously im­
be more exact, the faces of the horns should pairing the escapement action. To accom­
be about parallel to a line tangent to the path plish this easily and in the best manner, a 
of the roller pin's face; for, of course, the horn thin-edge tortoise-shell lap, charged with finest 
must safely clear the face of the roller pin diamond powder is excellent. No fear need 
when the fork stands against the bank. These he entertained that the fork may become 
faces should also be polished, in the same man- charged with diamond; there is positively no 
ner as the sides of the notch. danger if the fork is of tempered steel; a dia-

A VARIATION ON THJ.<: FoRF:GOING. mond lap would not be suitable for soft metal 
A fault frequently found in even the finest forks . 

watches, is a warn fork; it is sometimes aggra- To hold a fork to polish out the notch, a 
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K. & D. second hand holder, with the jaws 
filed away, as shown in Fig. 10, is very con­

Fig. 10 

venient; we may grasp the pal­
let or pallet staff with sufficient 
firmness; possi hly needing to 
hold a finger against the edge 

of the fork, while the lap is doing its work; 
but this is an advantage rather than otherwise, 
for it prevents vibration of the fork. Care 
should be taken to hold the fork slightly be­
low the center of the lap, if the lap turns toward 
you, and 'IJ'ice versa. As worn spots in the 
notch are usually much less deep than they 
appear, care should be taken to remove no 
more metal than is really necessary. Of course 
the guard finger must he removed. 

After finishing the notch, a careful operator 
may, by laying the fork bottom up on a pol­
ishc<l ha.rd steel stake, peen with a small ham­
mer along the edge of the fork just back of 
the noteh, thus closing the horns, to bring the 
shake of the pin in the notch to the right amount. 
The greatest care should be exercised not to 
overdo the peening, as the effect of a light 
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blow at the right point is very marked. All 
this may be accomplished in a very few minutes, 
with positively no material injury to the fork. 

Closing of the fork by cold peening is recom­
mended only within narrow limits, .05 mm. at 
most. If more is necessary, we should anneal 
the fork, dose it while soft, then re-harden 
and temper. Let it be understood that we are 
now talking of the extremely delicate forks 
found in fine S'viss watches. Some may ex­
claim, What nonsense! to go to all this trouble 
to bring a notch to fit the pin, when it would 
be so very simple to finish out the notch and 
fit a pin large enough for it. 

Notwithstanding, the method we propose is 
probably the shortest cut to best results. Sup­
pose the watch we have in hand is a finely ad­
justed movement; to fit a pin even .05 mm. 
larger would make a difference of as many 
seconds a day in the isochronal adjustment; 
the effect would perhaps be even greater than 
this. Therefore, if we work for fine results, 
we must be careful; a seemingly short cut 
home is often longer in the end, than a long 
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one. Besides, even considered from the stand­
point of mechanical operations only, there may 
be some question whether or no, to change the 
pin would be the easier. In fine watches a 
change of pin usually necessitates grinding out 
the hole in the roller, the pin usually fitting 
closely. We will not present this as argument, 
however; for the reasons previously given, we 
should never put in a larger pin unless our 
knowledge of the previous rate of the watch 
indicates that such change would improve the 
isochronal adjustment. 

In general, a larger pin will cause a loss in 
the short arcs; and it is hardly necessary to say 
that it is not due to any possible or probable 
difference in weight of the two pins; but on 
account of the slightly different angle at which 
the pin makes and breaks contact with the 
fork. For, as is well known by all watch ad­
justers: taking a balance vibrating freely, en­
tirely detached from the escapement, it will 
have a certain definite time of vibration; then 
any abstraction of force-such as unlocking­
taking place before the dead point, slows the 

time of vibration. And also, any addition of 
force-such as impulse-taking place after the 
dead point, slows the time of vibration. In 
the case of the roller pin we are discussing, 
other factors tend to quicken the time of vi­
bration, but the greater number tend to slow it. 

Now, the problem of annealing the fork; as 
every watchmaker knows, they are very deli­
cate, and to him who has never tried it, the job 
might make him chilly. However, if we go at 
it right, it is really very easy; we have per­
formed it upon hundreds of forks, with never 
an accident. Remove the guard finger; take 
a piece of thin sheet-copper or brass, about 
3 mm. wide by 1.5 cm. long, and double it 
through the center of its length. With a thin 
knife blade, carefully open the ends and insert 
the fork up to about the guard finger screw 
hole. We will now hold the metal strip in the 
flame of a small lamp, which should be held 
in a slightly darkened place, to enable us to 
see exactly where the flame is .striking; we heat 
the strip to a dull red, and slowly withdraw it 
to a short distance from the flame, and allow 
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it to cool. We should guard against any quick 
movement of the heated fork, as the slight 
draft of air thus ('auscd might re-harden the 
fork, and an attempt lo dose it might end in 
disaster. 

Before inserting the fork in the folded metal 
strip, it is well to smear it with castilc soap, or 
to put some soap in the crevice of the metal 
strip; this tends to prevent oxidation of the 
fork while heated. If the heating operation 
has hccn properly done, the fork is now quite 
soft, and may readily he sufficiently closed, 
without danger of breaking. A good way to 
do the closing is to rest the fork on a round-top 
stump, and with a round-edge peening punch, 
slightly bend each side of the fork in. 

The conditions arc shown in 
c Fig. 11, in which a shows the 

~ stump, b the fork, c the punch; 
~ 0 d shows an end view of the 

punch or stump. This is to 
make it clear that it is not 

_..._..._a simply a round-face punch that 
Fig. 11 is meant. These round-edge 
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peening punches were originally intended for 
stretching a balance arm, but they are more 
useful for other purPoses. In closing a fork 
in this manner, the punch should be placed 
very near the bottom of the notch, as shown; 
otherwise even the slightest tap with the ham­
mer would close it too much. Sometimes it 
is preferable to have the stump touch the fork 
at a point slightly hack of the notch and the 
punch slightly forward of this position. By 
this method we close each side of the fork sepa­
rately; this is the plan we generally follow, 
for it is difficult to close both sides at once, 
perfectly true. (We made a special tool for 
this work, with a movable jaw, controlled by 
a screw; it worked well.) 

A fork should be closed in no more than is 
necessary to allow of properly refinishing the 
nofrh. As the closing progresses, we should 
try it on the pin, thus guarding against over­
doing the matter. The closing, of course, 
changes the direction of the horns slightly; in 
some modern Swiss watches, we may be obliged 
to correct this, but in the majority of older ones, 
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no change in the horns of the fork will be neces-
sary, for they are generally much too open. By 
this, we mean that were the guard finger pressed 
against the safety roller, the outer en<l of the 
horn would be much too far from the path of 
the roller pin. Some watches that arc generally 
of good quality as regards workmanship arc 
very Lnul in this particular. In such cases, 
closing the fork .results in a marked improve­
meut of the horns. 

Our fork being annealed, and closed suffi­
ciently to allow of entirely removing the worn 
portion, the next step is to reharden and temper 
it. In hardening we will make use of the 
same, or a similar strip of copper or brass, that 
we use<l in annealing; and we will not forget 
to apply the castilc soap before heating. For 
holding the liquid in which to plunge the fork, 
an ordinary test tube about six inches long is 
excellent; it should he filled to the brim with 
water, which must not he too cold-about 70° 
Fah. is best. 

Now, with the fork held firmly in some 
suitable implement, and with the copper strip 

& DAVIS Co. 

applied, we place our lamp in a darkened place 
and heat the copper strip to a cherry red, and 
quickly plunge it in the water; the test tube 
shoul<l be held right up close to the flame 
while the fork is being heated. In fact, the 
chief object in using a test tube is to enable us 
to have the water the shortest possible distance 
from the heated fork, and avoi<l overheating 
or burning of the steel. 

The fork being hardened, the next step is to 
temper it by the oil bath process, when it may 
be cleaned up and the notch refinished. If the 
foregoing operations have been skilfully per­
formed, the fork will not be discolored beyond 
a point about a millimeter from the guard 
finger screw hole. If the fork is of a type to 
admit of separation from the pallets, it should 
be done before tempering. If fork and pallet 
are one piece, the stones should be removed 
and reset after the fork is tempered; the tem­
perature of the tempering bath is too high for 
shellac; it would be burned, and the stones 
probably come loose in service. 

Now, it is clear that at some point in this 
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fork, between the original hardening and tem­
pering, and the new work whid1 we have done, 
there must he a narrow portion of soft steel. 
To some, this might eonstitute a sNious ob­
jection to the method. We do not think it 
does. In the first place, it. comes in a com­
paratively hroad part of the fork, where there 
is ample strength an)"vay; and second, under 
the stress which occurs when the fork is in 
actual operation in the watch, the fork is really 
more rigid at this point than it would be if 
hardened and tempered. To illustrate, if we 
were to take a rod of soft steel and another of 
the same dimensions, hut hardened and tem­
pered, and fasten one end of each securely, 
allowing the free end of each to project exactly 
equal distances, then, under a given force, the 
tempered rod will vihratc much farther than 
the soft one. This shows that for the purpose 
of transmitting impulse only, a soft fork may 
be more rigid than a tempered one. Of course, 
the elastic limit of the soft fork is much helow 
that of the tempered one. 

After tempering, the next step is to remove 

any slight discoloration; this may easily be 
done by means of fine oilstone powder, on a 
match splint, holding the fork on a piece of 
cork or fungus. Of course, the polish on top 
of the fork as far up as it was heated has been 
slightly dimmed; we will consider its restoration 
after wc have finished the notch. In grinding 
the worn spots from the sides of the notch 
after the fork is closed, hardened and tempered, 
by means of the diamond lap, care must be 
exercised, for diamond laps cut rapidly. To 
be sure, we arc using a very fine lap, but the 
work is also fine, and it is nearly always de­
sirable to remove no more metal from the notch 
than necessary; therefore, we should have a 
very slight remnant of the "pit" to be removed 
by the polishing lap. The laps thus far spoken 
of for refinishing forks are circular laps to be 
used in the lathe. They are flat face and thin 
edge. It is not necessary to have laps of this 
kind, charged with diamond for this work, 
although very convenient. Excellent work 
may be done with simply a thin flat strip of 
soft steel, charged with fine oilstone powder 
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mixed with oil, for grinding, and a boxwood 
lap, to be used in the lathe, for polishing. As 

- --~-- · - the sides of the notch 
' making contact with 

, the roller pin should 
~ _____ . a. be rounded slightly, 

Fia;. 12 and not perfectly fiat, 
we may make the polishing lap of such shape 
as to give the surface the required form. Such 
a lap is shown in Fig. Hl, front end view and 
in section. 

This lap is made of boxwood; the one shown 
is with taper hole to go on the lap truing chuck 
of our pivot polisher, although, of course, it 
may be mounted in any way most convenient 
to the watchmaker; the essential condition 
being that it shall run true. The inner surface 
of the flange, a, which projects at an angle 
somewhat like the rim of a tin pan, is the part 
which we utilize for the polishing surface. 
The flange, a, must be thin enough to enter 
the notch in any fork; the lap should be made 
of a good, firm piece of boxwood, the grain 
running preferably, we think, in the direction 
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of the hole. Now, after having ground the 
notch with the soft strip and oilstone powder, 
rounding it slightly in a transverse direction 
during the grinding process, we may, by 
slightly smearing the inner surface of the 
flange, a, with diarnantine or sapphirine mixed 
with oil, and holding the edge of the notch in 
contact with a, slightly traversing it in a direc­
tion lengthwise the notch, very readily bring 
up a brilliant finish. 

Many watchmakers may not find it con­
venient to prqvide themselves with diamond 
laps, but the means involved in the last-named 
method of finishing the notch are so very 
simple that no workman need be without them. 

An efficient means of touching up a worn 
fork or fitting up a new one, is a small sapphire 
slip, fitted to a light handle. A diamond lap 
is convenient for shaping the sapphire, and 
giving it a surface with the right degree of cut, 
but it may be done very successfully with a 
fine carborundum hone. The sapphire should 
be attached to a piece of brass, by means of 
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lathe cement, the cement being allowed to 
come up even with the top of the sapphire; 
this to a great extent prevents chipping the 
edge of the sapphire. The grinding should be 
done crosswise, and the stone kept moist with 
oil or water. The sapphire must be thin 
enough to enter edgewise any fork notch; the 
width may vary to suit our pleasure. The 

form of the sapphire should be 
~· as shown in "Fig. 13, which is a 

F11. 1J cross sectional view, very much 
enlarged. This form enables us to finish out 
a dovetail notch and have the corners perfectly 
sharp. The sapphire should be kept slightly 
moistened with oil, and we may know where the 
cutting is being done by the slight deposit of 
gray steel cuttings which spread over the sur­
face. This is very important, for the sapphire 
cuts quite rapidly, and unless we are careful 
to maintain it perfectly parallel with the surface, 
we are sure to get the notch out of shape. And 
also, if we need to correct or modify the form 
of a notch, it is equally important to know just 
where the cut is taking place. 

fi ..... -. . 
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Such a sapphire need not be long, I cm. 
being sufficient. A convenient means of 
mounting it in the handle is to drill into the 
end of a piece of brass wire of suitable size, a 
hole about 3 mm. deep, which may then be 
formed to approximately fit the sapphire. A 
convenient way to do this is to file up a piece 
of steel of the same shape and size as the sap­
phire; harden and temper it. By driving this 
steel form into the hole in the brass wire, we 
may, by careful hammering, bring the hole to 
fit the sapphire, when it may be securely 
fastened in place by means of lathe cement; the 
brass wire may then be inserted in a light 
handle; a straight piece of pegwood answers 
as well as anything. Such a sapphire leaves 
a very smooth surface, almost a polish; it re­
quires but a light touch with the polishing lap 
to flash up a mirror-like brilliancy. 

We may now consider the matter of re­
finishing the outside of the fork after it has 
been annealed and rehardened and tempered . 
The corner of the light Swiss forks are usually 
finished with a sort of rounded chamfer; or-
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dinarily this may be restored by light rubbing 
with a small oval burnisher; where this does 
not seem sufficient, a very small quantity of 
diamond powder applied to a flattened peg­
wood will quickly restore the polish. A leather 
buff with rounded edge made to use in the 
la.the is also very useful. Such a buff may be 
conveniently made by glueing a piece of sole 
leather to the face of a wooden lap; the leather 
may then be turned to the desired form. We 
may use dia.mantine and oil upon it, or fine dia­
mond powder mixed with oil. We must be 
very careful to hold the fork in such a manner 
that the friction of contact will be of disen­
gaging character to avoid danger of catching. 
With a lap of this kind, the finish of the cham­
fers is restored in much less time then required 
to tell about it. Such a lap is useful for a 
variety of other purposes, such as polishing 
small oval burnishers, removing specks of rust 
from small oval screwheads, etc. 

We now come to the restoration of the top 
surface finish. If it is a case in which the 
finish is of the fine parnllel line variety often 
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seen in fine Swiss watches, the finish may be 
reproduced by means of a suitable diamond 
lap; or a quite respectable imitation may be 
produced by means of a fine carborundum 
hone. Although the carborundum hone skil­
fully handled produces very good work, it can 
only be called an imitation of the brilliant, 
scintillating surface produced by the diamond. 
The reason is very simple: carborundum, al­
though very hard, crystallizes and fractures in 
a different way than the diamond. It so hap­
pens that the crystals of the diamond are of 
such form as to produce grooves whose sides 
are inclined at such an angle as to decompose 
the light rays, producing the brilliant prismatic 
effect. 

Should the finish be a polish, we may readily 
restore it by holding it down on our block tin 
polishing lap, with the perfectly clean tip of a 
lead pencil, or a bluntly sharpened pegwood 
may be placed in the guard finger screw hole. 
Ordinarily we need only operate on the portion 
of the fork which has been dimmed, the re­
mainder of the fork may project over the edge 
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of the lap; but very small strokes will be neces­
sary in polishing so small a surface. 

There should be no evidence of patching in 
the finish. A small tin lap to use in the lathe, 
is useful for touching up the flat polish on top 
of the fork; it should run slowly, and the fork 
should he held by pressing the end opposite 
the notch into a piece of pitch. This allows 
it to yield slightly, and the surface will remain 
flat upon the lap where it is held by a pegwood 
in the guard finger screw-hole. The fork 
should be placed against the lap before the 
lap is started. 

See special article on Polishing Steel. 
A kind of work coming under this head, 

which is much less delicate than closing of 
forks, is the stretching of stem wind yokes and 
similar pieces, to correct a faulty depth or other 
action. Where this class of work is necessary, 
we have found it worth while to soften the 
part and do the necessary stretching by laying 
it on a large flat faced stump, using the peening 
punch; the punch should be used on the under 
side of the yoke or other part, and, of course, 
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the indentations should be at right angles to 
the direction of the stretching required. 

Operations performed in this way can hardly 
he said to be unworkmanlike, for when we 
reharden, temper and refinish the part, it is 
practically as strong as new, and the appear­
ance is not marred in the least. 

It may seem to some watchmakers too much 
work to soften a piece, rcharden and temper, 
not to mention the refinishing. ·wc11, we speak 
conservatively when we say the whole thing 
may he easily done in ten minutes; which 11•r. 

think is much better than to risk breakage by 
attempting to stretch a tempered part, not to 
mention spoiling its appearance. 

In hardening a flat piece like a yoke, it 
should be plunged into the water edgewise, or 
endwisc, to prevent springing it; it should also 
be carefully covered with ca.stile soap, so it 
will come out a fine silvery white, without scale. 

For tempering such work, by far the best 
method is the oil bath. For this pmpose we 
need a metal cup, about It inches deep by 
!2 inches in diameter; to this should be fastened 

. 
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a handle about 6 inches long, and of a character 
that will not get too hot to hold. Different 
oils may be used, but our preference for watch­
makers' use is olive oil. It should be heated­
not too rapidly-until when held down beside 
the flame the vapor rising from the heated 
oil will ignite in brief flashes; this is hard 
spring temper; when the vapor ignites and 
continues to burn on top of the oil, it is a softer 
spring temper, all right for case springs, etc., 
but too soft for balance staffs. 

As oils vary somewhat, the workman should 
experiment a little; the art is soon acquired, 
and the results are more uniform, and more 
quickly produced than tempering by colors. 
Besides the work comes from the oil-bath clean. 

Now the matter of finishing a stem wind 
yoke deserves some consideration. A great 
many of them in the older American watches 
were finished gray. The job shop method of 
doing this is familiar to every watchmaker, 
but it isn't so absolutely simple a matter to get 
a good surface, without scratches, as the usual 
instructions seem to imply. 

In the first place, the oilstone powder, as 
we buy it in the market, is not graded, nor is it 
always clean; often containing black specks, 
and other foreign matter, which produce 
scratches if allowed to remain. 

A convenient way is to take a bottle with 
wide mouth, similar to a vaseline bottle, and 
about the same size, fill it about half with 
good sperm oil; now put in, say two table­
spoonfuls of oilstone powder; cork the bottle 
tightly and shake it thoroughly; then set it 
aside to settle. The oil may then be turned 
off, but should not be used for lubricating 
purposes. 

Now, when we want to do a job of gray 
finishing, we can get some powder from the 
top of the layer in the bottom of the bottle, 
that will be free from hard particles, or coarse 
grains. To gray finish, the motion should be 
short and circular, rather than simply back 
and forth, as we might do in ordinary grinding. 

Some prefer a soft steel or cast iron grinding 
lap, but ground glass will probably be most 
easily procurable, and serves well; it should 
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be kept flat and in good condition hy frequent 
grinding. 

Often the gray finish of our work will be 
found to he darker, or more "dead" than the 
other parts; the color may he lightened by 
rubbing with a flattened piece of pith, with 
oilstone powder and oil, rubbing in the same 
circular manner that we do when grinding 
on the ground glass. 

Another kind of finish, more frequently seen 
in Swiss watches, is the straight line finish; 
fine parallel straight lines running from end to 
end. This finish is very easily produced, al­
though it requires some care. Lay the work 
on a flat piece of cork, or fungus, held in the 
vise, and with a fine flat carborundum or India 
oilstone hone, take a stroke over it len!,rthwise, 
hearing down firmly the while. The clean cut 
parallel character of the lines depend upon 
how straight and even we carry the hone. 

The stone may be used dry, or with oil or 
water, depending somewhat on the color or 
shade of surface we wish to produce. A little 
patience and perseverance will enable the work-

Co! ...... 

man to produce very respectable results. Of 
course, the ideal method of producing this 
lined surface, is with a soft steel or copper 
lap thoroughly charged with diamond powder 
of suitable grade. 

The crystals of diamond being of such form 
as to give the most advantageous angle to the 
sides of the microscopic grooves; the result is 
partial decomposition of the light rays striking 
it, producing most beautiful nacreous or pris­
matic effects; a shimmering iridescence plays 
over the surface when the light or the piece 
is moved. 

Perhaps it may be well to explain what is 
meant by fungus, which we have several times 
mentioned in the course of these articles. It 
is the approximately semi-circular projection 
seen on dead trees or stumps; often growing 
to the width of a foot or more; although the 
size varies greatly with different localities. 
The white portion underneath these forma­
tions is, when dried, very tough and elastic, 
far superior to cork to hold work for many 
grinding and polishing operations. 
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Every watchmaker should be able to pro­

duce a perfect polish quickly; nothing gives an 
air of crisp completeness, skill, art, and mas­
tery of ones craft so much as a little polish 
perfectly done. Not a milky or foggy sub­
stitute, but the deep black polish, in which we 
cannot tell where the ray of light ceases and 
the surface begins; such surfaces always re­
mind us of a deep, dark pool, where the brook 
trout congregate. 

Every workman can polish if he will, and in 
another chapter we have described in detail, 
the art, as best adapted to the watchrepairer's 
needs. 

Coming back to strictly stretching operations, 
we have the case of forks of the Swiss style 
_,ve have already closed the notch of one-
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being too short to afford correct safety action, 
or frequently the horns are too short. Instead 
of smashing down the guard point, as we fre­
quently see done, or cutting a notch through, 
and bending the partially separated portion 
forwar<l, we soften the fOl'k and stretch it with 
the peen punch in the manner described for 
stem wind parts. This makes a thoroughly 
workmanlike job that none of us need be 
ashamed of; to restore the finish is so quickly 
an<l easily done, after we acquire the art of 
polishiug, that none would hesitate on that 
account. 

What we most need in the watch repairing 
business is a higher ideal of mechanical morality; 
many a workman who would hesitate at wrong­
ing a fellow mortal, will most cheerfully butcher 
a fine piece of work. 

PAGE 120 



STAKING TooLs AND How To UsB THEM 

Polishing Steel 

PERHAPS no process involved in watch­
work is more difficult for the young 
workman to acquire than the polishing 

of st.eel. It may be truly said to be compara­
tively an unknown art among American 
watchmakers; the awful substitutes for polish 
that some of them produce should be ample 
proof of this rather sweeping statement. 

An :English watchmaker, on the other hand, 
while he may he 1mable to handle our American 
tools with anything like the facility that we do, 
can almost invariably do a beautiful job of 
polishing, and that too, with the most primi­
tive means. It is chiefly in the "know how", 
and cleanliness. 

There is no method of steel polishing so 
convenient for the watchmaker, nor by which 
such excellent results may he obtained, as 
with a block-tin lap, using sapphirine or 
diamantine as the polishing medium. The 
process is very simple; but as given in hooks, 
the instructions are not sufficiently explicit 

at the very poinlr.; 'vhere explicitness is essen­
tial; and in consequence the attempts of the 
beginner arc usually failures, where, if rightly 
done, the Ycry first attempt should bring 
gratifying success. ·we will describe the tools 
necessary, and the mixing of the material so 
carefully, that if followed, failure is impossible. 
We will first provide the tools. 

BloC'k-tin laps may be bought in the market, 
hut we can easily make one much better 
adapted to our purpose and costing less. Tin 
is not easy to work with a file, and when our 
lap needs truing we do not want to send it to 
a machine shop to be planed. Let us take a 
brass disk 3 inches in diameter by l inch thick 
(see Fig. I); in the center fit a threaded brass 
plug fitting the screw chuck of our lathe. This 
plug must be solidly fitted; best done by tapping 
the disk with our cement brass tap and screw­
ing the plug in tight; when screwed in the 
chuck, the disk should come snugly against 
the chuck. 'Ve will now fit three sturdy legs, 
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projecting from the back of the disk slightly 
more than the threaded plug. These legs 

b a. ii !!!"""T:U;' .• J 
Fj&. 1 

should be as near the edge as practicable and 
equally spaced around the disk. They should 

& DAVIS Co. 

be t inch diameter and may be screwed or 
riveted in. The disk, when the plug is screwed 
in the chuck, should run true or nearly so. 

The side of the disk bearing the legs is the 
bottom. We will now brighten the top with 
sandpaper, or in any convenient way, and 
apply a thin coating of soft solder; and a con­
venient way to do this is to apply the solder­
ing fluid; apply the solder, and heat the disk 
over a bunsen flame until the solder melts, 
when, with an old brush, used wet, the solder 
may be spread over the surface; the exact 
thickness of the solder coating is not important. 

Now apply a coating of hard soap to the 
edge of the disk and bind a strip of strong 
paper around, reaching about i of an inch 
above the top. The paper should go around 
several times and be securely bound with string 
or wire. We will now melt about I! pounds 
of block-tin and pour it within the paper wall; 
the disk resting upon its legs and a level surface. 
The object in applying the soap is to stop any 
small crevices, thus preventing the molten tin 
running through. Before pouring the tin, 
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skim off any dross or other substance floating 
upon it. It is well to have the disk warm, but 
it need not be hot. As the solder melts at a 
lower temperature than pure tin, the tin when 
cool will be found solidly attached to the disk. 

We will now remove the paper wall, and 
screwing the plug in the chuck, we can face 
off our lap in comfort; we will also smooth the 
edges and if desired the edge of the brass disk 

How TO UsF. THEM ~ .... ~-
lc4Mt ... 

should be free from contact with eYerything 
but air. 

To keep the surface of this lap in the very 
best condition-between the light turnings 
sometimes required-we need a scraper. In 
the use of a scraper, such as we are about to 
describe, we are departing from the beaten 
path of those skilled in this art, and making 
a decided improvement at the same time. 

Fjz. 2 

may be knurled, and we will have a lap better Scraping is least likely to imbed any particle 
than any we can buy, and one we can keep of grit, and the metal removed is a mere film; 
true without trouble. Any finishing desired therefore, our lap remains true for a long time, 
on the bottom of the disk should he done be- and the surface left by the scraper is the best 
fore facing the lap. This is to avoid imbed- possible for the reception of the polishing 
ding any grit in it. This lap should be kept material. 
covered perfectly in a box free from dust; The scraper is shown in Fig. 2; the head, a, 
don't try to keep it by wrapping in paper or is made of steel abouts inch thick; the edge, c, 
cloth. When not in use, the tin surface should be about t of an inch long, hardened 
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and tempered light straw, and ground very 
straight. The angle forming the cutting edge 
should be about as shown. The rod, b, joining 
the scraper head to the handle may be of brass 
or steel {- inl'h diameter; an ordinary file handle 
may be used, and the total length, including 
scraper, should be 7 or 8 inches. Jn using the 
scraper, it should be drawn in the direction 
of the arrow d, Fig. 2. In using our lap it is best 
not to use the same spot all the time; the fre­
quent scraping will soon produce a low spot 
and the lap will require facing in the la.the 
much sooner than it will if we use judgment 
in the use of the scraper. 

In additiou to the tin lap, we need two glass 
laps 3 or 4 inches in diameter aIHl about t 
inch thick. Sometimes the heavy glass used 
in some Frcnd1 clocks can Le utilized. The 
glass laps should be carefully roughened with 
emery or carborundum; No. 120 emery is 
suitable. The surfaces should be true and 
flat. One of these laps we will use with oil­
stone powder mixed with oil and the other 
with diamantine or sapphirine. 

& DAVIS Co. 

To hold the work we use the well-known 
tripod or screw-head finisher, illustrated in any 
tool catalog, also shown in Pig. 3. The ends 

(}(, 

: l}a, 

m 
Fi&. J 

of the two leveling screws should be hard and 
the screws should move with sufficient friction in 
their holes to prevent accidental shifting. The 
comers of the screw ends should be rounded 
to prevent cutting the smface of our tin lap. 
Under the clamp of these trirods there are 
usually several notches of different sizes, to 
facilitate the holding of screws, etc. The 
middle one is usually the deepest, if not we 
will make it so and of a size to conveniently 
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grasp a piece of wire '.~ inch diameter. We will 
now prepare several brass plates (Fig. 4 ), :>'~ 
inches thick and of sizes convenient to hold 
such articles as we will need to polish, such as 

regulator springs, end­
stone caps, etc. From 
thr. center of these 
brass pieces projects 
upward a steel or brass 
pin, a, ~ inch diam­
ct<>r, t.o fit the large 

L----F-ig-.-5---~ notch in our tripod . 
We also need a three-storied polishing hlock; 
shown in Fig. 5. 

Having t.hc necessary tools, now we will 
prepare our polishing material and do a job 
of polishing. We will try sapphirinc, nnd as 
the quality is not uniform, and some samples 
may C"ontain grit, etc., which would spoil our 
job, we will proceed on safe lines. Take a 
wide-mouth bottle about. the size of a five-cent 
vaseline bottle-it shllltld be dcan--fill it 
about two-thirds with benzine; empty tl1e con­
tents of a bottle of sapphirine into the benzine, 

46!:~..;. .illr.-". 

stirring it up thoroughly ; plug the mouth of 
bottle loosely with jewelers' cotton and set it 
aside to settle; leave it until the benzine is all 
evaporated-the cotton effectually excludes 
dust but allows the evaporation of the benzine. 
Any grit or coarse particles will now be at the 
bottom of the bottle. Until we have mastered 
the art of polishing we will be careful not to go 
more than half way down through the deposit 
of sapphirinc in the bottom of the bottle. \Ve 
may eventually find that a.II of the sapphirine 
ma.y he fit to use, hut we will take no chances 
at first. 

Now, on the top plate of our three-story 
polishing block-which \VC will \vipe off care­
fully with our hand, to he sure there is no grit 
on it- -·wc place two drops of watch oil. \Vi th a 
<'lean knife blade, we take from our sapphirinc 
a lump about the size of a pea and add it to 
the oil, mixing it carefully and adding more 
sapphirinc or oil as necessary until we have 
it mixed as stiff as possible, say to the consis­
tency of cheese. And right here is where most 
beginners "fall down" in trying to follow the 
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instructions usually gh·en: they do not mix the 
material stiff enough. So do not make a mis­
take; you cannot get it too thick, so long as 
there is no dry sapphirine present. \l\'e will 
take the bottom plate of our polishing block 
to mix the oilstone powder on. As we are 
doing a "dead sure" job this time, we will 
treat the oilstone powder just as we did the 
sapphirine. The oilstonc powder must be 
mixed quite thick also; about like good putty. 

,Just one more item, and we start on our job : 
this is what an English finisher would call 
"watchmakers' putty." To prepare it, take 
a piece of bread,~ inches square, or thereabout, 
without crust; if at all dry, moisten it with 
water and squeeze the water out as well as 
possible, working the bread up into a lump; 
stick it on the end of a wire and toast it over 
the hunscn flame until a light brown on the 
outside; knead it over again in the fingers and 
repeat the toasting as before until the "putty" 
thus formed, while soft, docs not stick to the 
fingers. It usually takes about three toastings, 
but much depends on the bread in the first 
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place, and how well you squeeze the water out. 
Now for our job. Let us polish a regulator 

spring. First fasten it to one of the plates, 
Fig. 4, using lathe wax or shellac, and no more 
than is necessary to attach it firmly at every 
point; no part should be left unattached, as 
it may spring more or less and interfere with 
the success of our job. We will now fasten 
the plate in the tripod firmly, letting the back 
of plate rest against the bottom of the tripod. 
Before ucginning to grind with the oil-stone 
we will lc\'el it as nearly as we can by applying 
the tripod with the work against the surface 
of our glass lap, sighting through under it and 
turning the adjusting screws as required, until 
as near as we can judge the surface coincides 
with the glass plate. Now apply a thin coat­
ing of our oil.stone mixture, as thin as we <'an 
spread it with a knife Llade; <lo not cover the 
whole lap; a place as large as a half-dollar is 
enough. 

Now, while pressing the work gently down, 
proceed to grind it by small circular strokes; 
<lo not proceed far before you examine the 
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work, to see where the grinding is heing done, 
and adjust the screws if necessary to perfect 
the parallelism. When the surfa<'c is of a 
uniformly gray appearance all over we will 
remove the oilstone powder hy washing with 
benzine, followed by soap and water. Don't 
he afraid to get the tripod wet, the whole thin~ 
should be well washed and rinsed; getting it 
perfectly dry is not important, the water can 

putty; this lifts out any loose particles of grit 
which may remain after washing. Examine 
the work carefully with a glass, and if the shel­
lac is anywhere near level with the ground 
surface, remove it before attempting the final 
polish; this may he done with a small triangular 
brass S<'rapcr, Fig. 6. 

Now for the tin lap. Apply a dim of sap­
phirine to the surface about as large as a 

Fig. 6 

be shaken off, or carefully wiped; care being 
taken not to move the adjusting screws. 

We will now apply a very thin coating of 
sa.pphirine to the glass lap, which we intend 
to use for that purpose. Y 011 will understand 
that after grinding these glass laps with the 
emery, they are to be carefully washed. A 
brief grinding on the glass lap with the sap­
phirine brings up a surface ready for the final 
polish. Clean off with benzine, and dab it 
repeatedly with the lump of watchmakers' 

quarter; "dim" describes the amount very 
well. It is best applied to the 
surface with the first joint of the 
thumb, (Fig. 7), hy touching the 
sapphirine "cheese" lightly and 

F;g. 7 dabbing the tin lap. If you 
breathe upon the end of a clean finger and 
touch it immediately upon a clean mirror, the 
resulting impression will give you an idea of the 
"dim" of sapphirine to be applied to the tin 
lap. 
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After applying it, carefully use the bread had by simply laying it on the lap and moving 
putty ou the work again, and on the ends of the it by means of the dean rubber tip of a lead 
adjusting screws, and apply the work to the pencil. Dip the rubber tip in benzine and 
"dim" on the tin lap; rub it back and forth wipe it dry with a clean cloth. 
as nearly in straight lines as convenient, bear- Many small articles, such as regulators, may 
ing down lightly, and being eareful not to let be quickly polished with sapphirinc by laying 
the tripod tilt and dig a rut in the lap. A few on a cork held in the vise, first gl'inding with a 
seconds rubbing will flash up a polish such as strip of ground glass and oilstone, or a flat 
you see in fine watches; and what workman Arkansas stone slip, cleaning carefully, also 
has not admired it? This process may sound a clean cork and applying a bell-metal strip 

~BBll:i.5-Tl/V _·TO __ = ) 
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tedious, but it takes actually 
to <lo the work. 

but a short time with a "dim" of sapphirine. The bell-metal 

The art once learned, you will have no fur­
ther use for Vienna lime or any other sloppy 
method of polishing. After the "knack" is 
once acquired it will not be found necessary 
to use the bread on every little job, such as 
end-stone caps, screw heads, etc. Frequently 
on end-stone caps a good polish may be quickly 

strip should be filed flat and stoned smooth 
with a Scotch stone; clean carefully and finish 
with a tin strip. A tin strip may be made for 
this purpose by melting tin onto a brass strip, 
as described for the lap. It may be provided 
with a handle like a file, Fig. 8. 

Diamantine may he used the same as sap­
phirinc, with satisfactory results, but it is not 
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riuite as quick in its aetion. It will IH~ noli<'cd 
that it is recommended to move the work on 
the tin lap as nearly as possible in straight 
lines. This is correct. You will, I think, 
find that a deeper black polish is procluecd 
than will be the case if the work is moved 
with a circular stroke. It is true that n polish 
when highly magnified is seen to ('onsist of 
exceedingly fine lines <·rossing and rc<"rossing, 
hut these lines arc of sueh fineness that they 

~ 
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end of the steel blade should he somewhat 
eurvcd, as shown, ancl ground down riuite thin, 
lmt not sharp. Do not use the same spatula 
lo mix the oilstone powder. Every precaution 
must he taken to avoid the prcscn<'e of grit 
of any kind in our polishing material. 

A very convenient case for our I.in lap is 
shown in Fig. _ 10, the cover heing shown in 
section. It is simply a wooden hl<)('k turned 
as shown, the upper surface being provided 

Fie. 9 
arc crossed even when we move the work as with holes to re1·c1ve the sercw plug and legs 
straight as possible hy hand. Anyway, if of the lap. The groove, d, in the base is to 
you follow these instructions success is yours. afford a hold for the fingers in lifting it. The 

A small spatula, shown in Fig !l, is very groove, r, is for the reception of a few turns or 
convenient for mixing the polishing material. common cotton string which completely ex­
it consists of a piece of brass wire k inch in dudes the <lust when the cover is applied . 
dil\meter by about 3 inches long, with a slit The top, a, of the cover may be made or wood 
sawed in one end, and a wide piece of main- and the sides, b, or several thicknesses of tough 
spring, a, inserted and soldered in place. The paper glued together, or the cover may he 
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made of metal. When we have such a ease, 
in using the lap, we remove the cover and 
leave the lap in position on the wooden block, 
as it affords a stable base, and is convenient 

Fil. 10 

to handle. A substitute for the scraper sl1own 
in Fig. 2 may he made by softening the end 
of an old 5 inch flat file and bending about ·t 
inch of it at right angles; file up the angles as 

shown, harden and temper. 
In finely finished steel work, 

involving screw holes, there is 
! ; usually a round-bottom recess 
1 around the hole, as shown in Fig. 
~ • 11. To be able to finish these 

Fil. 11 quickly, yet perfectly, is very 

desirable. It should be the ambition of every 
real watchmaker to be able to finish his work 
equal to the very best. To polish these round­
but tom recesses with the utmost ease, we will 
need the simple arrangement shown in Fig. 12. 

Fia:. 12 

l t cousists of a steel eenter fitting the tailstoek 
spiudle of our lathe, the projcctiug end being 
about g of an inch long and turned down 
straight to about i of an inch in diameter; the 
end should be hardened and ground smooth. 

A pulley made of brass, and a running fit, 
goes on the outer end of the steel center. The 
hole goes entirely through the pulley, the outer 
end of which is covered by a steel disk, having 
round-bottom countersinks in its outer face. 
These countersinks are disposed at varying 
distances from the center, as shown at a, Fig. 
12. The steel disk may he attached to the 
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pulley by soldering or hy screws, as shown. 
In making a new pic<'e of work we would 
countersink the holes when the steel was in 
( , ) $ the soft state. The whcd 

cf countersinks \\rhich mav 
~ i he bought, arc suitable f~~ 

Fir. 13 the larger sizes; for very 
small holes we may make them of the shape 
shown in Fig. 13, which is simply a piece of 
steel with the end rounded, hardened and 
tempered and then slightly less than mw-hnlf 
the diameter ground away as shown at a. 
Countersinks made in this manner do perfoct 
work. 

The laps used to grind and polish out these 
round-bottom rc<'csscs arc pi<'<'f'S of brass wire 
ahout i of an inch long, rounded at one end, 
cn===:r:::::> and pointed at the other, as 
6:- shown at Fig. 14. Of course, 

Fir. 14 the rounded end, a, must fit 
the re<'ess we intend to polish. The pulley is 
driven hy a small belt or corr! from the eounter­
shaft. We will now proceed with a joh. The 
work is cemented up in a lathe, with the recess 

we propose to polish centered. We then apply 
a small quantity of oilstone dust and oil to the 
rounded end of a suitably-sized brass piece, 
Fig. H. With thr tailstock in position, carry­
ing the pulley, we move the spindle forward 
until the pointed end of the brass piece resli 
in one of the cc<"entric round-bottom counter­
sinks in the faee of the steel disk on the pulley. 

In the beginning we will use a hole quite 
near the center. The belt from the counter­
shaft, which drive"" the hrass pulley, should be 
nosscd so the motion will he opposite to that 
of the lathe spindk. "'hen we have the brass 
pieec in position, we gently press the tailstoC'k 
spindle fonvard, while we impart motion to 
the work and the pulley. It will he seen that 
as the outer or pointed end of the brass piece 
is earricd in a drdc around the lathe center, 
and the rounded end remains at the center, 
the result is a mo,·cmcnt of the rounded end 
in the recess we arc to finish, which rapidly 
grinds it out smoothly and of perfect form. 

When ground to our safo;faction we will 
wash away thr oilstnne powder with benzine; 
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and with a knife we scrape the rounded end 
of the brass piece, to remove any oilstone dust 
that may be imbedded therein; apply a little 
sapphirine and oil, and proceed as before. A 
\~cry few seconds is sufficient to bring up a 
satisfadory polish. It is not ncC'essary to use 
such ex(·ceding eare in this operation as in 
flat polishing. Unless the rt~ee:-;s is very large, 
a thin] or fourth rate polish on a <'.On<·a\'t• sur­
face really looks first-dass. A small pic(·e of 
tiufuil prt'ssed down with the fingns over the 
roum . "" 1

, a, of the brass pie<'(', Fig. 14, 
sen·w :1 guod purpose when we eome to the 
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sapphirine, on jobs where we desire a really 
excellent finish. 

Those having a pivot polisher may fix the 
steel disk to the end of a lap. All things C'on­
sidcred the little deviC'e described is most con­
venient, as the tailstock spindle is always on 
the ('enter line; and where we use the pivot 
polisher we have to adjust the spindle on the 
c·cnl<'r line. If the tailstock spindle moves 
very hard, it is best to wipe it dry, also wipe 
out the hole with a strip of d1amois skin, by 
drawing it through; dosely fitted sliding 
spindlt~ s move easiest when dry. Keep them 
oiled when not in use. 
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Staking the Balance Staff 

ABOUT the simplest staking operation to he 
found in wateh work is staking the 
ha lance staff; that is to say, it is funda­

mentally simple; the conditions heing correct, 
the riveting operation is of the very simplest 
character. Imperfect con<litions is the stum­
bling block to many; the staff docs not properly 
fit the hole; there is not enough sl.o<'k projcd­
ing through the arm, to make a sec·ure rivet: 
or, there is far too much; the part to he 
riveted is not sufficiently undercut, etc., etc. 

Let us first consider the replal'ing of a bal­
ance staff, where we do not make the staff. 
The cases arc rare where the part of the staff 
that goes in the halan<'c should not he changed 
in some way; generally the riveting portion is 
too long. But let us first get the broken staff 
out without spoiling the balance arm. Do not, 
under any circumstances, drive the broken 
staff out without turning away the riveting so 
completely that the staff can be pushed out 

without distorting the lialancc arm or throw­
ing the rim out of true in the slightest degree. 

This is not for the reason that it would he 
difficult to true the lmlanec, or anything of 
that sort, hut hccausc forcing the riveting 
through the hole tears away more or less of 
the t'omparativcly soft metal of the arm, thus 
destroying the truth of the hol<', and it also 
enlarges it by stretching the metal of the arm, 
making it oval or elliptic in form. 

This makes it impossible for a new staff to 
fit properly, and is the beginning, generally, 
of a whole train of evils. Let us avoid all the 
troulile liy turnin~ away the riveting in the 
first pla<"c, as we should. There arc several 
ways to do it, and whichever one we adopt, 
we must take due care 11ot to turn away any 
of the halanc·c arm. 

Every watchmaker has discovered that 
American staffs arc very hard to turn or cut 
with a graver. This is because they are made 
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by a quite different process than the hand­
made staffs. Factory-made staffs are turned 
out complete from the soft steel, then hardened 
and tempered; the requisite finish being given 
to the pivots, etc., afterward. 

On the regular factory staff, absolutely no 
turning is done after the staff i.s hardened and 
tempered. This method of manufadure makes 
it possible, even desirable, to leave the temper 
of the staff harder than it is practical to make 
hand-made staff.s. When we say "pradieal" 
we mean just that. A staff can be turne<I as 
hard a.s a factory staff, but it isn't practical-­
takes too much time. 

A few lines back we said it was desirable to 
have the staffs harder than hand-made ones. 
The reasons are: the pivots wear Letter; they 
are less easily bent. On the other hand, if 
bent, they are not so easy to $traightcn; but this, 
we think, ean hardly be considered a disad­
vantage. A pivot once bent can never he as 
good as before, although it may serve, and in 
many cases, well enough. 

For our own part we would prefer to have 

DAVIS Co. 

a pivot break square off Lefore bending too 
much; it would be less likely to crack the 
jewel, and if bent very much, we wouldn't 
want to .save it anyway, for the reason that it 
can never be restored to perfect form, without 
redueing it. The differe11ces are not large 
enough to be shown on a foot rule, but they 
exist, and with proper instruments, ean be 
clearly shown. 

To our mind the balance staffs which are 
driven in without riYeting are a great step 
i11 ad\'am:c; the idea is by no means new, but 
the origiuator arrived too soon; it took the 
world a great many years to catch up with him. 
With these staffs, a thousand could be inserted 
and removed from a balance with no injury 
to the balance, and practically no wear, for 
the walls of the hole are of tempered steel, 
and much greater surfoc~ than the regular kind. 

True, a thousand staffs may be put in a 
regular balance, without injury, but it requires 
a higher grade of skill, and more #me to do it; 
there's the point. Not that a high grade of 
skill is undesirable-far from it; but every 

PAGE 184 



STAKING TOOLS AND 

unit of nerve force saved on the details of a 
job leaves the workman in just that much 
better form to apply the finishing touches to 
the joh; the touches which count so much in 
the performance of the watch. 

To get down to the joh of turning away the 
riveting; we will first do it hy cutting out or 
enlarging the undercut, a, Fig. 1. This, on 

-t 
American staffs. is generally 
very shallow. A better way 
than attempting to go down 
with a narrow pointed graver 
without touching the collct huh, 

Fi1. 1 b, is to turn away as much of 
the collet hub as we need to, to allow us to get 
down with a stronger graver, and make a com­
paratively wide groove as shown hy dotted 
lines in Fig. I. This allows us to remove 
the whole of the rivet, so the balance may 
easily be removed from the staff with the fingers. 

No smooth turning should he attempted; in 
fact, a graver sharpened on a rather coarse 
stone cuts these hard staffs more readily than 
one with a very smooth edge. It takes a good 

-u;·_:_ 
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graver to cut these American staffs, hut good 
gravers can be llad, or easily made; anyway, 
never give up with less than actuallyZcutting 
the staff away as we have indicated. 

Another method, preferred by some, is to 
grasp the staff by the collct hub in the chuck, 
and turn away the whole hub of the staff upon 
whi<"h the balance arm rests, removing the 

balance over the lower pivot. 
This is shown in Fig. 2, where 
dotted lines show the part of the 
staff to he turned away. Proper­
ly done, eithn of the meth0<ls 
outlined give perfect results. In 
either case, if the old staff is to 
be utilized for measurements in 

Fig. 2 choosing a new staff, the meas-
urements should be made before the 
staff is removed; except of the part fitting the 
hole in the arm. 

Well, assuming that we have removed the 
old staff, we must select a new one. The only 
dimensions we will concern ourselves with 
here is the part entering the balance arm; 
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sometimes called the "waist", possibly be­
cause the arm encircles it. This part should 
fit the hole tightly enough to support the weight 
of the balance, when held up by the staff. It 
is a mistake to drive a staff very tightly into 
the arm; although it may go in somewhat 
more tightly than shown by the test we haw 
mentioned; this is given to show what might 
he taken as a minimum. In any event the 
staff should not fit so tightly as to prewnt it 
bt•ing inserted with tlw fingers, up to full~· 

three-fourths tlw way to the shoulder. \Y1· 
should dclcr111i11e by 111casuri11g whether tlw 
bearing is of suffkit•nt length to real'h through 
the arm, and allow a sound riveting. This 
allowam·c for riveting will vary with different 
C'ases; dcpt•nding somewhat on how mud1 the 
hole in the balance arm is <·hamft'rcd; but in 
no C'asc should it exC"eed .l mm., or about .00.J. 
inch; generally .00~ inch is suffidt•nt. 

With a workman skilful with the gra,·cr, if 
the riveting allowanl'c is too gr1·at, it may i>l' 
C'Ut down to the right length after the lialan1·1• 
is pn•sscd home on its scat. And iu <·ase we 
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have to do this, it is well to cut 
the groove deeper than is usually 
done in fadory staffs. Let the 
c:on<litions resemble those shown 
in Pig. 3. 

Now, to the riveting; we select a 
hollow round faced punch, which 

Fi~. 3 will just freely go overthecollethub; 
the nearer it fits the better, but it must he free. 
We now selcd a hole in the die, in which the 
lower part of the staff fits as closely as possible, 
and yet be free; l'enkr it <"arefully, and bind 
the die scC"urely. Now with the balance and 
staff in position, and the round faced punch 
brought down upon the rivet, as shown in 
}<'ig. 3, we hold . down firmly on the punch, 
whil'h is held with the forefinger and thumb 
of the left hand, and tap the punch lightly with 
the brass hammer, turning the punch slightly 
-say one fourth turn-after each blow; con­
tinue until the rivet is well turned, which may 
take six or eight light lilows. Then with a 
flat fal'cd punch fitting freely like the round 
faced punl'h, aml held in the same manner, a 



STAKING Toor.s AND 

few light blows completes the riveting; the 
rivet will be flush with the balance arm, or 
very nearly so, and will he almost polished; 
the halancc will be perfectly firm on the staff, 
and very nearly true, often rp1ite so. 

In the riveting operation, some prefer to 
turn the balance and staff slightly aftn each 
blow, rather than the punch, as we haYP direr­
ted; still others turn hoth; this is a matter of 
personal preference, and equally good results 
may he had either way. It i.v het!Pr to change 
the relative angular position of the p111wl1 :ind 
staff, after ead1 blow, however, 1w mistake 
about this, but just hou: it shall lit> done, cad1 
workman may decide for himself. 

There is a class of cases, unfortunately too 
common, where the hole in the arm has hcen 
stretched, or at any rate, is slightly too large 
for the regular staffs; hy "too large., we mPan 
that the staffs would not be tight enough to 
meet the requirements we have given as correct. 
Now, if the workman has to use s11<'h a staff, 
it is well to know how to rivet ii. with the 11·ast 
chanee of the balance ht>ing found <~<·rentric 
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"• ... ·" 
after the riveting is done. Mr. Bernard C. 
Husband, a skilful watchmaker, of Boston, in­
forms the \vritcr that most satisfactory results 
are secured in such cases by using the flat­
faced punch first, in fact to do the entire rivet­
ing with the flat-faced punch. 

In fine staffs, after riveting, we always like 
to touch up the undercut and riveting slightly. 
with very fine <liamond powder, used on a 
piece 0£ ivory, hox\\·ood, or even pegwood; 
it giw•s it that crisp "better than ordinary" 
appcarance, which we nll like to give our work. 

T1rn WALTHAM TAPJm SHOULDim DETACH­

ABLE B.\LANCF. STAFFS. 

These staffs arc illustrated on page 68 of 
the mtalog section. In driving out the old 
staff, rare should be taken to sec that the huh 
in the balance arm has a secure seating in the 
taper mouth of the stump-the balance arm 
must not touch the stump; the huh should 
never he loosened in the arm. 

Nohvilhstanding the accuracy with which 
tlw staffs a.re made, it will h<' found sometimes 
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that the part marked "staff" in Fig. I, page 68, 
is too tight a fit for the hole in the hub. In 
such cases, the staff should be reduced with 
oilstone powder and a strip of soft steel, used 
by hand, while the staff is revolved in the lathe; 
or a pivot polisher lap may be used. The 
hand method is generally satisfactory, for the 
reduction required is but slight. 

In driving in the staffs, care should be taken 
to seat the taper shoulder firmly; this requires 
a special punch, with outer diameter slightly 
less than the taper shoulder of the staff; see 
:Fig. 8, page 68. These cuts are self-explana­
tory, and if the young watchmaker will bear 
in mind the points we have mentioned, he 
should have no difficulty. 

STAKING THE RoLI.ER. 

In all the higher priced and more complete 
K. & D. staking tool sets, are stumps, designc<l 
especially to support rollers while driving the 

& DAVIS Co. 

staff into them. In our own prac­
tice we have preferred a small 
spe(·ial stump for all kinds of rol­
lers, both single and double. This 
stump is shown in section in :Fig.4. 
As will be noticed, it supports the 
roller closely around the hole; the 

Fi&. 4 edge coming in contact with the 
roller is rounded, making it suitable for double 
rollers, with polished concave in the lower face; 
in such cases, we prefet· to lay u piece of tissue 
paper over the stump, although there is no 
danger of scratching the work if the stump is 
kept properly polished. 

With INVERTO, a suitable round faced 
hollow punch may be used for this purpose. 
\Ve would advise every workman to have such 
a stump-if he hasn't INVERTO-for it is 
a most useful thing, in addition to staking 
rollers, to rest a roller on while pressing the 
hairspring collet to place, perfectly level. 
Many workmen use a pair of tweezers to press 
the colld home; sometimes the tweezers slip, 
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nnd the hairspring is damaged-it cfon't pay 
to take 1mch risks. 

The use of the stumps, supplied with Staking 
Tools for supporting rollers, while driving the 
staff, is so very ohvious, as to render any 
detailed explanation unnecessary. 

It might he remarked however, that in cases 
where the staff is slender above the collet, it 
is wise to use a hollow flat face punch to drive 
the staff, rather than a eonieal mouth punch, 
resting on the cone of the top pivot. The 
hollow flat faf'e punch should he of such size 
as would be used to rivet the staff, in short it 
should rest on the rh·cting instead of on the 
arm of the halan('C. 

Some watchmakers prefer in staking rollers, 
to drive the roller onto the staff instead of 
driving the staff into the roller. Punches arc 
supplied for roller driving, and the workman 
may suit his own preference. ·we think, how­
ever, that unless one has Im:crto, it is better 
to drive the staff into the roller, for the reason 
that there is generally not a sufficient range of 
sizes in hollow stumps to properly support 

the staff by the riveting while the roller is 
being driven. 

Instead of using a stump to rest the roller 
some workmen select a hole in the die that 
will just receive the staff and roller pin, then 
center the top of the staff with a suitable punch 
and proceed with the driving. 

To our mind, the special stump shown in 
·Fig. 4 heats the whole outfit; it covers the 
entire range of rollers of all styles, and does 
the work perfectly. 

REMOVING RoLL1<;ns. 

The use of the roller remover stumps also 
is too obvious to require any special instruction; 
excepting, possibly, the special stump No. 3o.5, 
page 71, catalog section. This stump is very 
useful for roller removing, and can be used for 
practically all styles and sizes. The roller 
should be pressed up the taper opening-with 
lower pivot up-until there is but little shake; 
then the staff is centered under the punch; 
this is accomplished by moving both the die 
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and the stump until the combined motions 
bring the staff central. It will nut do to l'Cnler 
the bole in die, in which the slump fits, except 

in a few eases, where the size of roller is such 
as to hring it at a point in the slot dircdly over 
the center of the plug. 

+,._~.,._ ....... ~-1,_1._ .. - .. -~.._..,_,._.._t•-· ..... ·~-..._..,,_..._,+ 
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Grading Diamond Powder 

LET us now consider the grading of diamond with the size of the dishes employed. In our 
powder. We will a.c;sume that the watC'h- experience in grading, we liave used only 
mRkcr has the powdC'r, and the prohlem Kelley's oil; we dPem it best to state this be­

is simply to grade it uniformly. Diamond muse a different oil would in all probability 
powder may he bought in the market; hut the hring a slightly different result. We also need 
cheaper and perhaps more satisfactory way is six dishes, like a small saucer, of porcelain, or 
to huy the bort arnl crush it ourselves. If some smooth, hard material. These dishes 
the wafrhmakcr desires to do this, he will hi' should he about three inches in diameter; or 
able to huy diamond mortars for crushing the at any rate, one of them should lie about this 
hort; we shall, therefore, not consider the size, the others may be smaller. Small dishes 
making of a mortar. arc made which arc very suitable for this pur-

Wc shall not pretend that the method of pose: they arc shaped somewhat like a saucer, 
grading we arc about to 1lcscribc is the hcsf hut have a small open spout at one side to 
method; we are ciuitc sure, however, that for facilitate the pouring of any liciuid; they come 
purposes of the wakhmakcr it. giYPs good in "nests'', i. c., each one is enough smaller 
results. One carat of diamond powder is a than 1lw pn·rPding to set. within it. 
convenient nuanlity· to work at onC' time: it /; 2 

., / El 7 Q 
is small in bulk, hut if properly used will do'.~----~---------------..•• 
an immense amount of work, and last a long '----------------------~ 
lime. 

We first need a bottle or two of good clo<'k 
oil; the f!Uantity nc<'cssary varying- somewlmt 

Fig. 1 

'Ve should also have a steel spatula, shaped 
as shown in Fig. 1, about actual size. It con-
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sists simply of a piece of brass wire, a, about each one, and taking care to return each spatula 
t inch in diameter by 2! inches long, split with to the same piece of pith every time. In short, 
a saw at one end, into which the tempered steel every precaution must be observed lo avQid 
blade, b, is soldered. This sol<lering should any mixing of the powders; a very few particles 
be very carefully <lone to leave no crevices in of any of the coarse powders introduced into 
which particles of diamond may lurk. The one of the finer grades will undo all our work 
steel hlade is conveniently made of a piece of of grading. 
watch mainspring of suitable width; the point Now to the work of grading. We ~p1pty 
should be slightly rounded, as shown, and a bottle of oil into the larger dish; it tihoul<l 
ground down to a thin edge. Le nearly ~ inch deep; and to get thi,s depth 

It is advisable to have two of these spatulas, we may lie obliged to use more than oue bottle. 
for after our diamond powder is graded, we We then empty the carat of diamond into the 
should not use the same spatula to handle all oil, and stir it up thoroughly with the spatula 
the grades when transferring it from the grad- intended for use with the coarsest powder. We 
ing dishes to the bottles, or when taking it from then allow it to settle for ten minutes, and pour 
the l1ottles to use for any purpose, there would off all except the eoarsest particles-which 
be danger of getting particles of the coarse have sunk to the bottom of the dish-into 
powder mixed with the fine. If one wishes the next dish. This powder left in the first 
he may have a separate spatula for each grade, dish we <lo not designate by number; it is use­
marking the number on the handles by grooves, ful for any comparatively coarse grinding 
or in any way to suit his fancy or convenience. operalions, some of which we will mention 

It is a good plan to keep the blade of these later. 
spatulas, when not in use, thrust full length 'The contents of the second dish we allow to 
into a piece of pith, using a. separate piece for stand for two hours, when all remaining in 
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suspension is poured into the third <lish. The 
powder that has settled in the second dish, an<l 
n•mains after pouring, we call No. 1. Unless 
we need the powder for immediate use, we 
should eover the dish and allow it to stand 
until the remaining oil is entirely clear, when 
it should he poured off, and the diamond 
transferred to a bottle by means of the spatula. 
To dean up the dish nicely is a task requiring 
some patience, but patience is supposed to be 
the watchmaker's "long suit ' '; besides, even 
the smallest partidcs which we "an scrape up 
do a surprising amount of work, as the work­
man will soon learn. The plan of allowing 
the oil remaining after pouring to :o:cttlc clear 
before attempting to transfer the diamond to 
the bottle should be followed through all the 
grades if possihlc. It is best to have hut 
little oil mixed with the diamond in the bottles. 

The contents of the third dish we should 
allow to settle for four hours, when we pour all 
unsettled into a fomth clish, and allow it to 
stand for twelve hours. 'Ve again pour into a 
fifth dish, and allow it to stand for twenty-

..... 
four hours; then pour into a sixth dish, whirh 
should stand until the oil is dear; which may 
he from a few days to as many weeks, mud1 
depending on the purity of the diamond powder, 
for, sad to relate, the commercial article is 
sometimes adulterated. 

The powder remaining in the third dish 
after pouring we call No. 2, that in the fourth 
dish, No. 3, fifth dish, No. 4, sixth dish, No. 5. 
The No. 5 is exceedingly fine, and is used on 
special jobs reciuiring a particularly fine finish. 
The No. 4 is the grade we will use for almost 
all work, such as finishing pallet stones, polish­
ing holes, etc. Properly used, it produees a 
very fine surface. The bottles used to hold 
the graded powder is not a matter of indif-

D 
f~rence. si:nall o.nes with strai~ht 
sides, see Fig. 2, 1. c., no neck like 
an ordinary bottle, are perhaps the 
best. They should be 1 inch high 
bv ~ inch in diameter. The num-

F' 2 • " 
lit· ber corresponding to the grade of 

diamond may be marker! on the cork, also on 
a small label on the bottle. These little bottles 

PAGE 143 



-~- ht;NUUICK & 
·~ 

have fairly smooth bottoms inside with the 
corners slightly roun<lc<l; il is easy to remove 

DAVIS Co. 

the last visililc particles uf diamond by mcaus 
of a spatula such as we have <lescril.icd. 
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Staking Train Pinions 

STAKING train pinions, where a s111oot.h 
arbor fits friction tight in the wheel, is a 
simple operation, although sometimes giv­

ing I he workman considerahle lrou hie. Frc­
<JUcntly the hole in the wheel has to be opened 
slightly; this often gives trouble. If the hole 
has to be opened, the wheel shoulcl he chucked 
in the lathe, and the opening done with a 
small cutter in the slide rest, or jeweling rest. 

If the workman insists on taking a. short cut, 
nnd opening the hole with a broach, it's well 
to know how to do it with least chance of put­
ting the hole out of true: in broaching, turn the 
broach in one direction only; not hack and 
forth, as generally done with cutting broaches. 
.Just how much smaller the hole should he than 
the pinion arbor, depends upon several things, 
which vary in cliffercnt cases. If the wheel 
is huLhed, thus having a longer hole, it will not 
need to fit so tightly, as where there is but the 
thickness of the wheel to depend upon. To 
drive a new pinion so the wheel will occupy 

r;i:<wffy the same position as lo height that it 
did on the olcl one, is made extremely simple 
and certain if we use the Micrometer Stop. 
Sec the article on some of the various uses of 
that useful device. 

Staking pinions of the Swiss type is a class of 
\vork where we sec some awful butchery dis­
played. A fruitful source of this, is because it 
is attempted to force the pinion into the new 
wheel without first carefully turning away the 
old rin~ting. This should he done after the 
pinion is removed from the old wheel. The 
shoulder and leaves should be restored to as 
nearly as possible the condition of a new pinion. 
Generally it will he de~irable to smooth out the 
undercut, bringing the end of the leaves once 
more to a point, or nearly so. 

Then in fitting the new wheel the hole should 
be opened very carefully until it can be pressed 
on the pinion, about the same as a lialan('c 
should fit its staff. If the hole is 'made too 
large, it is very difficult to rivet the wheel sc-
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c:urcly. On the other hand if th~ hole is too 
small, it is almost impossible to put the wheel 
on centrally; the sharp ends of the leaves will 
almost invariably cut more from one side of 
the hole than the other. 

In the early days train wheels were" rounded­
up" after being staked on the pinions. Under 
these conditions they were frequently, in fact 
generally, foreed into holes eonsiderahly smaller 
than the wheel seat of the pinion. Being 
rounded up after staking, to stake them ce11tral 
was corn;idered of small importance. 

Another source of trouble in staking an old 
pinion in a new wheel, is that the new wheel is 
frequently thicker than the old one, and the 
riveting ends of the leaves do not reach through. 
To Jo a secure job of riv<>ting, the points of the 
lcaw•s must come through, and if the shoulder 
cannot be turned back, or the wheel made of 
the required thinness all over, then the wheel 
must he reduced in thiekness immediately 
around the pinion; this may be on top or bot­
tom, as the position of the wheel, relative to the 
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other wheels, or other parts of the watch may 
( lcterm i ne. 

Sud1 reduetion of the wheel in thickness, 
0Q' / immediately around the pinion, 
\b----~ may be very neatly done by means 

Fig. 1 of a large size disk counter-sink, 
of the kind shown in Fig. 1. 

For the workman who does but a limited 
amou11t of pinion work, we advise filling in be­
tween the leaves with lathe cement; it will .save 
him many a !Jent or broken leaf, besides it 
makes them much easier to turn smoothly. 
For work on pinions you 1nust have a sharp 
graver, and it must be kept sharp. 

In many cases some of the leaves are broken 
away at the part where they should be riveted. 
Sometimes we can get over this difficulty very 
neatly by turning the old wheel seat entirely 
away, hubbing the wheel, and staking it on 
AmeriC"an style. 

Increasing thinness of watches, among other 
reasons, seems to be bringing the American 
manufacturer around to the Swiss style of in-
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he observed in fitting a~ with Swiss pinions. 

Fitting a pinion, Swiss style, is a joh which 
frequently comes to the watchmaker, and a 
few words on the points which usually giYC 
trouble may he welcome to some of our readers. 

We will assume that we arc to use pinions of 
fine quality and temper kn°'vn as Jurgensen 
pinions. Tlu~y come with the lcaw's finely 

finishc1l, hut not on the ends; 
they arc of a good spring tern-

, per, and we must. keep our 
i gravers .vlw.rp. After filling 
' in between the leaws with 
the C'Cmcnt., as recommended 
·-and right here is a point 

Fir. 2 worth mentioning: wt~ should 
not hold tl:e pinion dircdly in tht• flame to 
hc11t it, hut should fastrn it in a light pin vise, 
and hold this in the Aamc, allowing the pinion 
to l ~ e heated hy conduction-the c·cmcnt do<"s 
not fill in up to the full (•ir<'l(• of the pinion, hut 
will he festooned, as we might say, from lcaf to 
leaf, as shown in Pig. 2; should any chance to 

·-rise above the leaf to interfere with the contact 
of the leaf with the chuck, it should be re­
moved with a brass scraper. 

The pinion should he held in a chuck fitting 
it perfeetly, and running true. The first opera­
tion is to turn the seat for the wheel. And 
before putting the pinion in the chuck, we 
should ohscrYc about where this should come; 
being smc we do not remove so much of the 
IP:wcs in fitting our wheel that there will he 
insuflkicnt length of leaf to finish our pinion. 

Having s<'tt.led this point , with a .~harp lo7.­
engc graver, we cut a notch in the pinion, as 
shown in Fig S, where a represents the face of 

the chuck; this 
notch is the begin-

c ning of the shoul<ler 
!--~-=-=-:-=,,.--,....- b 

i-----... on which the wheel 
1-----" is to rest. We then 

t---"'"-"-=-='""""= 
turn the leaves a-
way from toward 
b, slightly taper as 

Fir. 3 shown in dotted 
lines, until the wheel can he pressed on up to 
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within its thickness of the shoulder. This 
method makes it extremely easy to get a per­
fect fit for the wheel, if we use any care at all. 

Of course it is understood that the wheel is 
first trued out in the hole; this is done before 
chucking the pinion. We must take <"are to 
see how much the hole will bear enlarging, and 
still affm<l a sufficient shoulder on the pinion. 

We then measure the thickness of the wheel, 
and measure back from the shoulder, making 
sufficient allowan<"e for riveting. This will 
vary with different cases, but generally .!l mm. 
will be sufficient. After this is determined, our 
method is to measure up from the wheel seat 
to locate the shoulder of the pivot, turn and 
finish the pivot, an<l reduce the staff to approxi­
mately the required size, down to the cud, Ii, 
of the leaves. Our reason for doing this is be­
cause the pinion is more rigid, and more easily 
withstands the stress of turning before the 
leaves are turned off down to the riveting point, 
than afterward. 

\Ve now turn away the leaves down to the 
riveting point, and with a very sharp graver, 

reduce the staff to the size required, plus suffi-

~ !cient to grind 
....:::::::____ and polish. We 

_ will now Corm 
a.- ----------the under cut--

Fi&. 4 this is a trick 
that frequently gives the beginner trouble; 
we'll prol'eed with care-for this we need a 
very sharp lozenge graver; an<l it is of advan­
tage to bevel the edge up as shown in Fig. 4, 
this greatly strengthens the point, besi<les 
making the graver more likely to <lo smooth 
work, in this particular spot, for reasons which 
we will explain later. We must not try to jab 
t}1e graver right in, making it cut on the point 
and both si<les all at onee; such procedure 
hrings a great strain on the graver, and is pretty 
certain to break it. We will, as far as possible, 
cut one side of the undercut at a time, taking 
off a light chip first on one side then 011 the 
other, gra<lually <lcepening it, until it is to the 
required depth and shape, when a final light 
shaving from each side, with a very sharp 
graver, tlie two cuts meeting at the bottom in 
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an angle so perfect and sharp that it can hardly 
be detected, completes it. 

The philosophy of rounding the bottom of 
the graver for this work, is, besides strengthen­
ing the point and edge, it gives it a plane-like 

Fig. 5 

quality, as we might call it. 
Fig. 5 will illustrate this. 

It will he seen that the round­
ing, a, of the edge may allow 
the graver to slide along the 
cirdc, b, without cutting at 
all, or hy tipping the graver 

slightly, or raising it above the center, it may 
take a very thin <"hip, with no possibility of 
digging in. The rounclinl-( must he only slight, 
and is exaggerated in l<'ig. 5, for the sake of 
clearness. After we have the undercut to our 
satisfaction, we finish the staff, and remove 
the pinion from the chuck. 

From this point to the finished pinion, the 
procedure would vary with different <:ases; but 
ordinarily we would reverse the pinion in the 
chuck, turn the pivot ancl staff, square off the 
leaves, turn the undercut, remove the p1mon 

fi - .... . 
"' ....... 
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from the chuck, rivet the wheel in place, then 
return the pinion to the lathe-first removing 
the cement from hctwccn the lcaves--holding 
it hy the staff part, and finish the lower pivot, 
staff, and face the leaves. 

It will be seen that in these operations which 
we perform after riveting the wheel, the pressure 
is slight, an<l the pinion may he safely held by 
the staff part. 

Facing pinions with the pivot polisher is 
Ycry easy if we go at it right. 'Ve first grind 
the face with a cast iron, or soft steel lap-we 
prefer cast iron-using very fine oilstonc pow­
der, then thoroughly clean the job with benzine 
and watchmakers' putty, (sec article on Polish­
ing). We then take a tin lap freshly filed with 
a fine flat file, and applying a very thin coating 
to the face of the lap with our steel spatula, 
we bring the lap gently against the end of the 
leaves, running the lathe at moderate specd­
don't overdo it; it is amazing how quickly a 
beautiful Hat black polish is produced, after we 
have acquired the "knack". Perfect facing 
can be done in this way, so don't give up with 
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anything short of that. The same precautions 
in the matter of adjusting the lap, belts, etc., 
must be observed, as in the case of polishing an 
arbor bearing or pivot, described in the article 
Hushing. 

Our method of measuring, which we devised 
many years ago, and have puulished several 
times, is not generally known and practiced 
even now. The ordinary method would be to 
measure from the shoulder of the first com­
pleted pivot, up to the point where the other 
pivot shoulder, and mark or scratch this loca­
tion on the pinion. 

Our method is: suppose the length of the 
finished pinion between pivot shoulders is 
8.8 mm., suppose the new pinion measures 
from the shoulder of the first pivot made up to 
the unfinished end, IO mm.; we then subtract 
the finished length, from the unfinished and 
obtain 1.7 mm.; now when the job is grasped 
in the chuek, we measure down from the un­
finished end to locate the shoulder ofourpivot. 
This method is much more certain and accur­
ate, than trying to work to a scratch or other 

DAv1s Co. 

mark. Of course we must not shorten the un­
finished end of the pinion any until the shoulder 
of the pivot is accurately located and the notch 
cut, then the end of the pinion may be cut otf 
leaving sufficient stock to form the ph·ot. Study 
the pinion work in such watches as Patek 
Philippe, or high grade English watches, and 
try to du <LS well, or better. 

STAKING SAFJ<:TY PINION STAFFS. 

Sometimes these staffs slip slightly in the 
t'cnter wheel, causing apparently erratic run­
ning of the watch. The pressure which they 
have to sustain is considerable under ordinary 
circumstances; and when a mainspring breaks, 
and the safety pinion sticks--as it frequently 
does- the staff is very likely to turn in the 
wheel. 

An effective means of making them secure, is 
to iudcnt the riveting with the special punches, 
now furnished with nearly all staking tools, for 
this purpose. The staff should first be properly 
riveted in the center wheel, by means of smooth 
punches, just as we would a balance staff. 
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Then with the indenting punch of proper siie, 
we make four indentations by one suitable 
hlow, and the wheel is secure. 

Generally it is better to make four indentions 
than to try to make eight, for in many cases 
you will not get the second four exactly between 
the first four, or exactly the same depth, and 
the result will not he pleasing; hl'si1ks, four, 

H 0 w T 0 u s F, T H F. M ..... ~ .... 
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when properly made, gives perfect security. 
Speaking of safety pinions sticking; many 

workmen, in cleaning watches, do not remove 
the pinion head; the result is, in most cases, 
it rusts fast to the staff. Safety pinions should 
not only he removed when clC:'tned, but the st.aff 
should be oilrd when the pinion head is rt>­
placcd . 
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Using the Micrometer Stop 

THR Micrometer Stop is urn1uestionahly the 
most important and useful a<ljunct to 
the slaking tool yet devised. It raise.-; 

the staking tool from the" I guess that's ahout 
right" class, to a p'reci.-rion instrwmmt. And 
more than this; for it inereases the range of 
usefulness of the staking tool, by making it 
eapahle of doing such work as end shaking 
rel'cssing, etc., with great exactness. 

With the Micrometer Stop we may driYc a 
wheel or pinion to pre-<letermi11cd position 
precisely. \Ye may even measure the thil'k­
ness of objects, with pefrect accurnl')'. 

Following are instructions for performing 
some of the operations; the skilful and rc­
soureeful workman will readily sec other ap­
plieations. 

To drive a new wheel to the <'XU<'l place 
occupied by the olil one, all that is nel·essary 
is to set the pinion in position on the die, and 
bring down a suitable fial-fal'ed hollow pu11l'h 
in contact with the ol<l wheel. Now slip the 

slop, Fig. 1, over the top of the punch, 

r 

c 

oringing the part, B, 

0 
closely i11 contact with 
the top of the staking 
tool; bind the stop to 
the pu11eh by means of 
the screw, f;, operate<l 
by han<lle, C, which 
may he turnt'<l in any 
<·onvcnient position by 

loosening the screw, D. Now drive the pinion 
out of the old wheel (usinl-{ a different punch) 
and apply the new wheel; drive tl1e punch until 
the Stop comes in eontad with top of staking 
tool; the new wheel will then he in the exact 
place o<·cupie<l by the old one. This applies 
to wheels fitting on the smooth arlJors of their 
rt'spedive pinions. 

Now suppose we wish to drive the new wheel 
to a position farther up or down the pinion 
than that <H'rnpied hy the ol<l wheel-and sud1 
eases arc of frequent 01.Tllfl'Pnce--let us sup-
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pose that we have estimated by inspecting the 
wheel and its action in the watch, that we wish 
to drive it further down, by an amount equal 
to one third the wheel's thickness. We measure 
the wheel; it is, say, .60 mm. thick, therefore 
we will drive the whccl .20 mm. furtlwr down. 

We adjust the wheel and pinion on the die-- ­
or on a suitahle stump-bring down the ptmch, 
and adjust the Stop as we did in the first in­
stance- taking eare in this case, to s<'c that 0 
on the micrometer nut corrf'sponds with tlw 
graduation line on the part, F,-all !icing cor­
rectly adjusted, we turn the micrometer nut 
down, through JO graduations; then drive 
enrcfully, until the part, F, is in rnntact with 
the micrometer nut, and we ha,·c drin'n thf' 
wheel exactly .20 mm. 

It must he borne in mind that the gradua­
tions on the micrometer nut indicate 1-!iO mm .• 
therefore, to get the Yaluc of the reading in 
1-100 mm., we multiply liy 2. Having dckr­
min<'d a distance of drive in 1- 100 mm., wr 
dividr: hy 2, and set the Slop accordingly. 
The Stops arc made re:uiing 1--50 nun., to 

How TO us;-: TH F, M ft~~-
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avoid t.oo fine threads, or too fine graduations. 
Once the workman is familiar with it, he will 
have no trouble from this source. 

The Stop damps the puneh amply tight to hf' 
safe against shifting, under any reasonable blow; 
tl1c operator will, of course cxereisc discretion, 
and strike the punch no harder than is necessary 
to perform the work in hand. 

It makes no difference whether the wheel is 
driven on the pinion, or the wheel rests on the 
<lie, or a snitahle stump, and the pinion is 
driwn in the wheel. The same prin<'iples apply 
in driving pallet staffs, etc., so they m~ed not 
he treated in detail. 

To get th<' full limit of drive, the micrometer 
nut sl1ouhl he run up until its lower edge is 
about ~ inch above the lower surface of the 
part, R. 

To measure the thickness of an object: 
Suppose we wish to measure the thickness of 
an cs<'ape \\·heel. We pla<"c a small Hatfaeed 
stump in the clic, and bring down a flat-faced 
puneh upon it, pressing firmly. Now adjust 
the Stop on top of the punch, taking care that 
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0 on the micrometer nut corresponds 
with the graduation line m1 the part, 
F; bind the Stop firmly to the pum·h. 
lnsert the part to he measured be­
tween the punl·h and stump; this raises 
the part, F, above the mierometer nut, 
a distam·e equal to the thickness of 

t the objed. We now turn the mil'rn­
metcr nut up until it comes in contad 
with F - holding down firmly the while 
upon the punch-the number of grad­
uations through which we turn the 
nut, multiplied hy 2, gives the thiek­
ness of the object in 1-100 mm. 

The size of stump employed will be 
governed to some extent by the char­
acter of the object to be measured; 
some objects may he laid diredly 
on the die. 

Any burr that may be around the 
letters or figures stamped on the upper 
(•tul or punches, will need to he g ound 
otf before the Micrometer Stop is 
applied. 

For end shaking by milling or other recessing 
work, we use the cutter spindle shown in I?ig. 2, 
in place of a regular punch. l•'or ordinary 
end shaking jobs a plain cutter as shown 
al /<', Fig. 2, answers admirably, and is very 

easily made. It is 
ground flat like a sl·rew 
driver, then ground to 
a bevel from both sides 

0
like a cold chisel, pro­
ducing a straight, keen 
edge. 

Adjust the handle to 
point upward as in 
Pig. 3. The watch part 
may be held on a 

special damp plate, Fig. 4, which shows its 
plan and elevation, or it may be held with the 
fingers directly upon the die of the staking tool; 
of course the clamp is preferable. Short brass 
rings of various sizes are provided to lay the 
wakh part upon, when there are projections 
upon its surface to prevent laying it directly 
upon the plate. After the work is centered and 
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clamped, we do the milling by turning the 
cutter .cipindle by the handle, C, at the same 
time exerting downward pressure. 

How 1· o THE Ill - -
~fil .. ..;..11'. 

To set the Stop to allow milling away a given 
amount, is the same operation substantially as 
we have dcscribecl for driving lo definite position. 

Fla:. 4 
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Regarding Cylinders 

CYLINDEH pivots arc less often broken than 
the pivots of detached lmlanecs. The 
balances are comparatively light, and the 

almost eonstant pressure of an esca1 >cw heel tooth 
against the eylinder, holds the pivots dose against 
the sides of the holes, thus making the cfl'cd of a 
shock-such as dropping the watd1--lllU('h 
less disastrous. This is the whole philosophy 
of placing a doubled piece of paper, or thin 
sheet metal, under the rim of a lmlann.-, when 
a watch is to Le shipped-it holds the pivots 
dose against one side of the holes. To illu:;­
trate: when a cowboy tries to ride a bueking 
hroncho, he strives with all his might to stay 
dose to the said bronc ho; if he su<·<·ec<ls in 
this, all is well; but if he is thrown up in the air, 
and in coming down, meets the aforesai<l 
brondio eoming up, he is soon demoralized. 

Regarding cylinders; the pivots do get broken 
sometimes, or damaged so badly they have to 
be replaced. Many workmen pivot cylimlcrs; 
this may <lo well enough for the top, but for the 

bottom we think it much better to make a new 
plug and pivot entire. This is not at all diffi­
eult to the man who can keep his gravers sharp, 
and turn smoothly. The plug should Le 
turned very slightly taper, squared off, the end 
finished, and the pivot roughed out, before it 
is ('Ut olf from the wire. If we have a pivot 
polisher the finishing of the end perfectly square, 
flat, and highly polished will be easy. 

Before going further with makiug a new plug. 
it may be well to consider removing the old one. 
With every staking tool outfit making any pre­
tensions to completeness, arc eylinder punches; 
the small projection on the end of these punches 
is approximately long enough to force the 
lower plug out of a eylindcr. 

Also in every staking tool die of the better 
dass, arc two or three diamferc<l holes, de­
signed for starting cylinder plugs. The pro­
eec<ling is thus: the lower shell of the cylinder 
is placed in one of the chan1fcred holes; with a 
cylinder puneh of suitable size resting on the 
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plug, a light tap on the punch starts it down­
ward as shown in Fig. 
1. \Ve now select and 

'---""""''=" center a hole in the di<' 
whi<·h will j11st allow 
the plug to enter, I h<' 

~~~;;;sL-~~~~ end of the shell rC'sl.ing 
Fig. l upon the flat surfaf'e of 

the die; the plug may now he eomplcl!'I~· cx­
pclle<l hy means of the cylimlcr pmwh . 

In irn;crt.ing the new pl11g, a cylinder sti1mp is 
used; these arc shaped very muC'h like the 
punches, hut without the short pivot on the end. 
The cylinder is placed bottom up upo11 lh<' 
stump, the point of the st.ump entering the 
cylincl<'r and supporting the edge of the lowrr 
shell. Now with a suitable Aat-fa<·cd hollow 
punch, the plug may he pressed home; Ilic 
flat top of the stump stopping the plug when 
precisely even with the top of the lower shell. 
In our use of the term "lower shell", we rcf<•r 
to the part whieh encirdcs the plug. 

Now as to finishing the pivot; in 1ll<'sc da,\·s 
of true wire 1·l111f'ks and pll'nt,\' of tlwm. it is 

usual to push the cylinder out of the hrass col­
l<'f. or huh and do the work in a wire chuck. Or­
dinary staking tool punches arc not well adapted 
to the work of driving the cylinder out, and a 
special pun<"h must he made. If the workman 
has the Suh Punch Holder, No. ~16 (shown on 
page 67, catalog section), this is a \'cry easy 
matter. The punch should h· made hollow, 
with hole large enough to go O\'<'r the top pivot 
and rest upon the cylinder. The outer di­
am1'11'r should lie slightly less than 1hc cylinder, 
and I he l'orncr sli~htly rounded, so that in 
following dmrn through the huh, it will not 
sl'rapc a chip from one sid(~ of the hole. 

Many methods have been proposed to get the 
rorred. length of a lower cylinder plug from 
the upper surface to the end of the pivot. A 
\'cry :wcurate way is hy means of the Mi­
cron:f'!·cr Stop. We would need a sub-punch 
fitting No. 316, with a long slim pivot turned 
upon it. Then with the plate held in the 
special clamp (shown in the artide on the 
Mieromctcr Stop) with the escape wheel in 
position, we let the punch down until the long 
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pivot rest'i upon the lower end stone; we then 
raise it until its lower end occupies the position 
with reference to the eseape wheel, that the top 
of the plug should O('l'UJIY• and read off the 
distam·e. 

']'he unfinished pivot may then be stoned off 
to correct length, or we may measure as recom­
mended in the article Staking Train Pinions. 

One of the greatest aids to good work in 
finishing pivots, we have ever known, is a little 
sapphire strip, fitted to a suitable holder, as 
~shown iu }'ig. 2, in which 
~~a, represents a piece of 

Fi&. 2 steel wire about 2 mm. 
in diameter fitted to a light handle, and 
having a flat bottomed notch cut for the re­
eeption of the sapphire, I>, which is fastened 
in position with black lathe wax. The mat­
ter of using black wax is important; it im­
parts a dark look to the sapphire, and enables 
us to much more readily see where it is cutting 
when in use. It should be used slightly oiled, 
and the particles of steel removed will turn the 
surfa<"e ~rayish; we should keep the sapphire 
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well deaned off, so we may know exactly 
where it is cutting. With this little tool it is 
easily possible to finish pi\'Ots quickly to per­
fect form; it leaves so fine a surface that a 
light applil'ation of an oiled steel burnisher 
flashes up a mirror-like polish almost 111-

stantly. 
The strip of sapphire should be about 1.5 

cm . long, 2 mm. wide, and I mm. thick. 
It may be obtained of almost any lapidist, and 
the watchmaker can easily grind it into shape 
himself with a fine carborundum hone moistened 
with oil or water. The sapphire should be 
securely cemented to the edge of a brass block 
Lefore grinding. This enables one to manage 
it much better, and to get the curve much truer. 
The curve should be made of smaller radius 
than the average cone of balance pivots, then 
by applying it slightly at an angle, instead of 
diredly crosswise the pivot, the curve may be 
made to conform to almost any cone. Besides, 
when applied in this way it produces smoother 
work, by crossing the grinding lines. 

To finish the end of pivots, nothing is so 
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good and convenient as a small jasper stone, 
finished Aat, like those used to polish jewel 
settings. 

To return a cylinder to the hrass collet, the 
cylinder stump is used to support the upper 
shell, and a hollow Aatfaced punch used to press 
the collct down. A punch shaped like the 
cylinder stump is more convenient, in which 
case the C'ollet is rested on the die, or on a 
suitable stump. In this case we driYe the 
cylinder down into the collet, instead of driving 
the collet down onto the cylinder; the work is 
in plainer view, and better controlled . Such 
a punch is readily made of a regular cylinder 
punch hy grinding off the pivot. 

If we use a cement chuck to holrl the cylinders 
we should dean the cylinder thoroughly with 
benzine and finally with alcohol, to insure 
firm adherence of the cement. We should 
also he sure to make the cement soft enough 
so it will enter and fill thl:' cylinder; we think 
the safest way is to fill the cylinder before 
setting it up in the l:'huck, using a small strip 

of copper to apply the eement. The copper 
may he held in a pin vise, which may he heated 
instead of the copper. The copper will con­
duct enough heat to keep the cement fluid, 
without danger of Imming. 

The cylinder shoul<l he trued liy the outside 
of the shell, when setting it up in the cement. 

Jn returning the cylinder to the brass collct, 
care must be taken to put it in proper position 
relative to the hanking pin on the rim of the 
balance. 

Our reason for not favoring the plan of 
pivoting the lower end of a cylinder is: the 
hole for the plug is nearly n.lways <lrillc<l en­
tirely through, throwing up a burr on the inner 
end of the plug: in addition to this, the pivot 
plug frcrp1cntly does not come quite flush with 
the inner end of the plug; this forms a sort of 
reservoir which draws the oil away from the 
surfaces where it is needed; hesi<les this, the 
job docs not look as well. 
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Enlarging Wheels 

ENLAHGING train or other wheels, is a 
job that oceasioually eomes to the wakh­
maker; not all the watd1cs we arc called 

upon to repair were right in the first place. The 
fault of a wheel too small, is most frequently 
found in Swiss watches of the cheaper class. 

Stretching or enlarging a wheel is an operation 
which we ncYcr feel quite satisfied with; it 
would undoubtedly he much better to fit a new 
wheel of the proper si:t.c, hut there's plenty of 
cases in the experience of every watch repairer 
when he must resort to such make-shift methods 
to save his reputation. 

He has a cheap watch to repair ; it has a 
faulty depth, perhaps more than one; the owner 
would be unwilling to pay for new wheels-as 
a matter of fact the wakh is not worth it-if 
by stretching and rounding up the wheels, in 
such a case, he makes the watch run satis­
factorily, we think he is justified. The wheels 
were imperfect as they were; and while they 
are still imperfect, he has ma<le them serve 

their purpose acceptal,ly; therefore, he has 
<lone well. 

There ea11 lie no question; it's the man who 
makes a watch ruu and keep time, who wins 
an<l keeps his customers; the quality of work 
he executes, as regards finish, must be left to 
his indi vi<lual judgment, an<l his conscience. 
For our own part we believe in making our 
rcpairs--u.~ regards finish-fit the job we arc 
working on; in other words we try to preserve 
the harmonious character of the machine. This 
seems to us to Le the natural and sensible rule; 
for if we do our work better than the quality 
of the joh (•alls for, we have ercatcd discord 
that immediately attracts the artistic eye, and 
the impression is not favorable; the quality of 
our work may do us credit, but it doesn't fit 
the job-don't wear your plug hat with overalls. 

Having a wheel to stretch, there are several 
ways of doing it, even with the staking tool, 
but we shall consider only the methods we fol­
low in our own practice. It is generally neces-
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sary to operate on one side of the wheel only, 
and we, of course. choose the bottom, so any 
possible marking will not be visible when the 
watch is set up. 

We first select a hole in the die to loosely fit 
the staff of the pinion, or the entire pinion, as 
the case may require, and center the part of 
the rim, upon which we intend to operate, 
under the punch. It frequently happens that 
the part of the rim we wish to operate upon 
comes over, or partly over another hole in the 
die; when this occurs, we should select a larger 
hole in the die, and partly plug it with pith, or 
soft wood, to hold the pinion approximately 
to the position required; the rim of the wheel 
should come over a smooth and solid part of 
the die in every case. 

We are now ready to stretch; we may use a 
flat-faced punch, as large as the width of the 
rim including the teeth, or we may use a round­
faced punch, operating on the middle of the 
rim only. Either, if carefully used, gives good 
results, but the flat-faced puneh leaves a less 
conspicuous track. 

Having every thing properly adjusted, we 
tap the punch gently with the hammer, a suc­
cession of blows, slowly turning the wheel with 
a finger, at the same time. If we use the round­
faced punch, the visible effect should he a 
smooth rounded groove along the middle of 
the rim, instead of a row of dents. If we use 
the flat-faced punch, the effect is scarcely visi­
ble, except where the arms are crossed. 

l£ a wheel has to be stretched very much, we 
may find it necessary to stretch the arms a 
little, for the effect of our work on the rim is 
to make the wheel more or less polygonal. 
'Ve must guard against this as much as possible; 
in other words, we must stretch the wheel as 
round as possible, and not rely upon the round­
ing up to bring it ronnd, but only to the correct 
size. The nearer we comply with this condi­
tion, the more perfcrl will the finished job be. 

Let us examine the reason of this a little. 
l£ we take two wheels having the same number 
of teeth, but one being larger than the other, 
we know that the distance between the teeth 
of the larger wheel is greater than it is on the 
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smaller one. Now suppose we take the smaller 
wheel and stretch the rim only, it will produce 
high parts between the arms; in other words 
make the wheel more or less polygonal. At 
the arms, the only enlargement we get is the 
spread of the metal in a radial direction; but 
the spread of the metal under the action of the 
punch is in the direction of the wheel's eir­
cumfercncc as well . 'Vere it not for the arms 
of the wheel the rim would expand uniform!~· 
and remain praetically circular; as it is the arms 
hold the parts of the rim to which thl'y join 
from spreading, and the rim humps up between 
the arms- the expanded metal has to go some­
where-the remedy is to stretch the arms 
separately, enough to bring the whcclcircular, 
and in any case, the rim must not he distorted 
a great deal, or we will find it difficult to restore 
the wheel to c:ircular form. 

Now suppose we assumed--as many work­
men <lo- that the humping of the rim between 
the arms was of no conscriucncc, heC'ausc the 
rounding-up cult.er would restore the wheel to 
circular forn1, and so it would, hut the dista1wc 

DA.VIS c 0. 

between the teeth-its circular pitch-would 
vary, for rounding-up cutters <lo not colTect 
inequalities of circular pitch, and as we have 
seen uy comparison of the two wheels of different 
sizes, the teeth of a polygonal wheel-when so 
made by stretching-are farther apart at the 
high places than at the end of the arms. And 
so let us take eare to stretch a wheel as near 
round as possible, and not rely on the cutter 
to bring it circular. 

When we come to using the rounding-up 
cutter, we should observe several things that 
are often overlooked. Having seleded a cutter 
of the proper thickness, we adjust the cutter 
guide snail to deliver the tooth, or rather the 
space, in such a position that the point of 
cutter goes exactly in the center of the spac:e. 
It is not sufficient to simply S<'C that the <·utter 
docs not cakh; it may not catch, and still 
come in contact with but one tooth, thus un­
duly thinuing them. 

Another point to he looked after carefully, is 
to mount the wheel in the rounding-up tool 
so it will turn with perfect freedom, for if it 
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should turn with any considerable degree of 
stiffness and the cutter should he slightly untrue 
in the flat, as they often are, the spaces would 
he cut wider than the thickness of the cutter. 

The slight burr produced by the rounding­
u p cutter may be removed with a fine scratch 
brush; they may be stoned off by means of a 
flattened piece of slate pencil, used wet, or the 
teeth may he smoothed out with charcoal; it is 
generally preferable to stone off the burr, and 
smooth off the teeth with charcoal too. 

It is hardly feasible to enlarge main-spring 
barrels, although it is sometimes attempted. 
A peg may be put through the arbor hole, 
fitting snugly in one of the holes of the staking 
tool die; this serves as a pivot or bearing for the 
harrel to turn on; we then use a flat-faced punch 
on top of the teeth, or the punrh made for 
stretching balance arms may be used, operating 
n.s near the barrel as possible. This process 
lengthens only one e<lge of the teeth, and we 
do not recommend it. 

H 0 w T 0 u s l': T H E M . "'lll!t~ ... 
·~ 

Stretching wheels reminds us that we have 
several times stretched the balances of cylinder 
watches to bring them to time. We think it 
preferable lo applying solder to the rim, besides, 
in many instances there is but scant room for 
any solder. A very slight enlargement by 
stretching makes a very considerable difference 
in the rate of the watch; so if you try it, be 
careful or you will over-do it. In stretching 
such a balance, we have always used a flat­
faced punch on the bottom of the rim. or 
course, the balance should be poised afterward. 

Sometimes a cylinder escape wheel needs 
truing, and the arms are frequently broken in 
attempts to true them as an ordinary wheel. 
The arms are easily and safely bent hy means 
of the peening punch. We place the wheel 
on a brass stump, or a piece of sheet brass on top 
of a flat faced steel stump, and with the peen 
punch arranged crosswise the arm we wish to 
hcnd, a slight t.a.p on the punch forces the arm 
<lown into the brass slightly, and at the snme 
time bends it. Proceed carefully. 
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