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Leeaon L - Fundamental Principles, Equipmcnt, Casing Watchcs

Secfr'on {}i \\ ' |atchmaking *s in any vocation,
I I your degree of suc.cess rvill conle

-r- accorcling to your love for the
rvork and the amount of t ime and labor vou are
will ing to put into it.

To the man rvho likes things rnechanical and
takes pride in doing his work just a l itt le bit
better than the other fellou', there is a fascina-
tion in lVatchmaking diff icult to describe to
the uninit iated, antl an opportunity for f inancial
returns which ferv outsiders appreciale.

i{o matter horv long lre has followed this
trade, ttrere is ahvays the greatest satisfaction
Io such a rnan in seeing a fine timepiece again
ftrnctioning prr:perl3-, the result of his own
skil l in taking it, a l iroken or abused movement,
utterly useless, and restoring it to its original
condi t ion.

I{ox'ever, such skil l  can be altained only by
conscie.ntious effort, wisely directed, ancl an
irrelrressible deternrination to "make gootl".

The sttccess of my resident school has been
due largely to rny having been able to direct
each student, to see that he follon'ed the in-
structions exactlv, mastering each step or proh-
Iem before being allorred to advance to another,
and rvorked dii igentlS' all the time he was in
at tendance,

If you are rvilling to give the same amount
of conscienticlus effort that ,vou rvould be com-
pelled to give were vou in a first class resident
school, I see no reason wh-v you cannot make
lhe same dergree of progress.

Sec.2 - ' fuIethod of  Studging the Lessans

My endeavor has been to make this course
so simple that a stuclent with no experience in
this l ine, one who has never seen the inside
workings of a rvatch, may follow u'ith ease

eveqi step from taking the movement out of
the case to the matching of the escapernent in
a modern timepiece. Not only will he under-
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stand it but if he performs each olreration unti l
he has really mastered it, he will be surprised
at the progress he makes antl the ease with
v'lrich he is able to do work that would now
seem utterlv be.vond him.

The mere act of reading these lessons as you
r*'onld a work of fiction will help you very little
in attaining a masterv of lftratchmaking. They
shotrld be studied by taking one prohlem at a
tinre, never leaving this one until it is thorough-
ly unrlerstood and mastered.

The first step shoultl be to read curefullg the.
entire lessort endeavoring of course to under-
stand every portion of it. If any part should not
be entirely clear, start again at the beginning
ancl read until you come to the first point that
seems the least particle confusing. Such confu-
sion is generally caused by misunderstanding
some previous paragraph, and in order to clear
this up it will be necessary for you to go back
to the beginning and over the entire preceding
paragraphs of that particular subject.

This rule shoultl be followed with all your
lessons. ff necessary study them over and over.
The same methocl should also be followed in
rloing the practical side of the lessons. What-
ever -vou may be doing, fitting main$prings,
cleaning, jeu'eling, turning, assembling if
at an1' point you see'where you can improve it,
start again and when you come to that eertain
part, muke it better. This should be your con-
stant aim, to always improve the guality of

-vour work.

In tltis tr>ractical work don't be satisfied when

;*ou have mere.ly succeeded in doing the work
once. Do it until Jiou ale expert in that particu-
lar thing. If you are putting a mainspring in a
barrel do it over and ove.r until you can almost
do it with -your eJies shut. In this way you not
onl3'get abil ity to do good work but you acquire
speed as weII.
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One of the advantages of our method of
studying this fascinating subject is that you are
not held back by some other student. You are
in a class by yourself and your progress is
determined entirely by the way you apply your-
self to the work. One thing I want you to guard
against. Right at first there is a tendency to rush
your work - in other words trying to get it out
quickly without really keeping up to the stand-
ard that I want. Just remember that to make a
success you must first master each step in
every job and then your speed will come with
practice. The men who aims at perfeet wark
$oon surpasses the men wha merelg utarks to
get his job done.

S e c . 3 - W a t c h R e p a i r i n g

The average man associates the word Watch
with the combination of the watch movement
ancl the case in whic.h it is carried. These trvo
are separated into two classes by those who are
engaged professionally in this line, and the
work of making and repairing thern differs
greatly, the man who works on watch cases
being known as a casemaker while the work-
man who speeializes on watch movenrents is
knawn as a watchmaker.

By the term watchmaker throughout the jew-
eIry trade, is meant one who repairs rather
than one who actually manufactures rvatch
movements. In ihe present r1al', watch factory
methods have recluced the making of watches
to a point where the factory worker generall_v
specializes on one operation, working on $ome
certain part, and it may be not evetl knowing
what office that part per:forms in the completed
watch.

Such a worker might be an expert in his one
specialty on one make of watches - in fact he
is a "factory expgl{" - but as a watchmaker in
the true sense of the word he needs much
further training. The factory man e'\ren in most
advanced work, :x.'orks only on one make of
watch and that in the latest model while the
Master Watchmaker must be able to repair any
make of watch, Swiss or American, regardless
of age or model.

In our lessons, Watchnraker refers to the re-
pairer of watch movements. Hox'ever, the man
who really wishes to qualify as an expert must
be able to caleulate and make $ome of the parts.
end thoroughl;r ttnderstand the reiations and
actions of the different mechanisms that go to
make up the complete watch.

See. 4 - Ffrsf - Master the Larger Sizes

In these instructions we will divide the work
into trvo general group$, POCKBT WATCHIIS
and \fu'RIST WATCHBS, and all our prelimina-
ry work will be upon the pocket 'lvatches. The
mechanism of these two groups is of the same
order, the parts of wrist watches nece.ssarily
being smaller and more delicate than are those
of the larger pocket watches.

Do nat attempt to work upon pri.sf or brace-
let watches until gou haue thoroughlg mastered
the pocket size watches. I know that after you
are able tei do the .x'ork of the first few lessons
on large watches there is a great temptation to
try -vour hand upon the small sizes, but if you
will hold off until you have acquired the proper
skil l  in handling small parts, you should then
have no dif,ficulty in repairing the smali size
watches for which the experts get such big
prices.

Sec. 5 - Table ar Bench

The repairing of watcrhes is a clean occupa-
tion so that it is not necessary for the prospec-
tive \Vatchmakcr to don overalls or go ottt to
the garage to practice his chosen profession.

It is essential that you have a bench or table
of some kind on which to work. The kitchen,
library or tlining table is from 3$ to 31 inches
high anel for fine n'ork is ttio low for a comfort-
able position. It is most important that you have
a working surface of the correct height from
the floor if -vou are to do your work without
tiring. With the top of your bench at the right
height and a chair or stool to match, it is possi-
ble to work for long periods without fatigue.

Sec. 6 - Watchmakers Auniliarg Home Bench

In our resident scheiol, especially among the
night students, I found a demand for some kind
of a portable bench for home work. Owing to
the fact that rnany of our students v'ere staying
s'ith private famiLies where there was not muclr
room to spare, it was nece$sary tlrat it occupy
as l itt le f loor space. as possible without sacrif ic-
ing the size of. its s'orking surface.

This idea of  an auxi l iar l 'bench to be used in
connection rvith a table occurred to me and the
nroclel shou'n in figure 1 was thus cleveloped.
This has proven most convenient for the begin-
ner who does not wish to invest in a regular
watchmakers trench. Bv using it on top of a
ri ining room table, a l i.brary or kitchen table it
is possible to have a real practical bench of the
correct height, strong and durable yet light
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enough to be lifted
nient table.

easily on and off any conve-

There are tu'o suptrtorts which liring the sur-
face to just the right height to make the rnost
comfortalrle working position and these sup-
ports are protected by felt pads so there is no
danger of marring the finish nn any piece of
furniture with which it is used. Its solid top is
finished with a groove near the front edge as
are the most expensive watchmaker's benches.
It is large enough to mount a watctrmaker"s
lathe with rlotor, yet easil5r stored in a small
closet when not in use.

AII in all this Auxil iary l-Iome llench makes
an ideal accessory for Watchmakers and is re*
commended not only to our students in t l re i r
home work but also to the fuIaster Watchmaker
who rvishes to have a portable l iench which is
accessible at all t irnes for any extra work he
may wish to do at home.

Sec. 7 ^-  The Msster Bencl t

For those .l 'ho rvish a Master Watchrnaker
Rench, I rr.'eiuld recomrnend the model shown in
figure 2. Here is a bench thtrt is an ornanrent
to any honre or store, l:eautifully f inished, with
anrple storage space --- one that n'ill last for a
l i fe t inre and serve you wel l .

This flat top bench has eight dra'*'ers and a
compartment with do<lr in lorver right hancl cor-
ner. Unclerneath the long center drawer can be
seen the "apron slide' ', A in figure 2. This is a
frarne on rvhich shorrkl be tacked a canvas,
rnuslin or oil cloth bottom. The purpose of this
apron is to catcir anvthing which rnarr slip off
the bench or from the hands rn'hile seated at the
bench.

Alout 'i'l of an inr:h from the front edge of
the top at B is a grooye running the entire length
of the bench. This groove catches many small
pieces that might otherwise roll off. The other

three sides of the top are protected by solid
guard rails as shortr'n at C.

This bench also can be furnished with drawers
all the way down on the right side rn'hich some
rvatchmakers prefer to the cupboard'like anange-
ment shown here.

Sec .8  -Work ing  Sur face

The top of a bench cloes not present the best
kind of a surface to work upolt. It is much easier
to see and work against a white background
avoiding as rnuch as possible any glare. Sorne
Watchmakers use a piece of glass with white
paper underneath but this is not always satis-
factory as the hard surface of the glass is liable
to damage certain parts of the watch if they are
dropped upon it and there is more or less direct
reflection of light, causing glare, unless it is
grountl glass. Others use a sheet of paper such
as l inen surfaced writ ing paper. This however,
is soiled or torn easily and liable to rub into a
sort of lint rvhich has a tendencv to stick to the
watch parts.

I have found a nruc.h better working surfaee
to be a flat piece of fairly heavy s'hite celluloid
with a matie or dull surface. It is not nece$sary
that t lr is cover a large portion of the bench. A
piece 8 inches long and 5 inches wide is large

enough and placed directly in front of you when
seated at the bench and with the front edge
flush with the back edge of the grool"e will be
found nrost satisfactory. Test by trial the best
location for you to work upon and tlren tack to
the bench. Should the celluloitl becorne soiled
it can be cleaned easilv with soap and water.
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I)o not lay any heated objects upon the cellu-
loid and be careful not to get a flame too close.

.Sec. 9 - Keep l'our Banch In Order

A stanclard bench is provicled rvith drawers in
which to keep your tools and these shorrld be
placed and arrangecl so that Jiou x'i l l  know
where each tool is alrd can reac:h it with the
Ieast effort. It is a good iclea to have the drarv-
ers partit ioned into various sized comparlrnents.

In place of partitions you can use different
siees of pasteboard boxes, If boxes ale used, $ee
that you have enough to completely fi l l  the
dralver so that they cannot shift arotrnd. Iu the
upper center drarn'ers place your rnost used
tools such as trveezers, screw drivers, bench
keys, calipers, gauges, etc.

ll,'ith the exception of tweezers, scre\f,' drivers,
loupes or other toois wlrich you are constantly
using it is well to get in the habit of replacing
each one in its proper place as soon as Jiou are
through with it. l iot onlv does a profusion of
tools scattered over the top of your l:ench rnake
a had impression upon your custonrers l iut it
tends to slo-w, -vou up as well. Train yourself to
be systenratic irr all your rr 'ork. Have a place
for everything and then see that ever-vthing is in
its place. \lrhen you leave Jiour bench after a
day's r*'ork see that all the small tools are
cleared awa)' and then lr.'hen you start work
the next day, take out these tools onlv as you
neecl them.

Sec. 10 - Proper Light

lVhatever you use, bench cr table, try to have
it located near a rvell l ighted windon'. It is bet-
ter to lrave a gootl natural l ight, North pre-
ferred, than to depend upon any artif icial i ight.

If you find it necessary to use artif icial t ighL
do not use it too strong. A 40 or 60 watt frosted
light is strong enough antl rvill not dazzle ancl
tire the eyes as a stronger one rn'ill.

This should be so situated that the l ight wil l
shine directly on the work but not into the eyes.
\lrhere electric current is available this can be
arranged by rneans of an ordinary desk or
bench lamp with shade.

S*c. 11 - Ileight o{ Seat

Nearly: aII beginrrers use too lrigh a seat while
rvorkinq. \Yith a stool or chair too high the
hod1, must essume a stooped position *'hich
pror'es tiresonre u'ithin a c()mparertivelv short
t ime.

The standarrl hcight of the watchnrakcr's
bench is 38 inches and for the average man an
ordinary straight back chair rn'ith a seat seven-
tecn or eighteen inches from the floor proves
verv satisfactory when used x,itlt such a benc,h.
At f irst this nray seem a trif le lorv but after one
gets used to it, he can work much longer rvith-
out fatigue than with a higher one.

While '*vorking at tlre l:encir the apron shottld
be drau'n out unti l i t touches tlre body and the
elbows may rest upon the frame work of the
allron slide. This allows the body to assunle
an easy ;:osit ion and brings the work in just

about fhe right lor:ation to he exanrineel and
observetl.

In the rnore advanced work when using the
lathe, extra heiglrt shorrld be adcled to the chair
or stooi to nrake it about 22 inches froru the
floor. Ttris rnay be in the fornr of a pad five
inches thick.

llany worklnen al tlre lrench use an ordinarl'
four legged stool of a height best suited to their
orvn indiviclual needs.

Sec. 12 -** Pex:ket \Yqtches

The first N'atclres seem to have been made
alrout the year f5U). About 1587, \[ratchmaking
as an industry was introdtrced into Geneva,
Srvitzerland by Ch. Cusin although a few
rx.atches had bee.n made in Switzerland previous
to that date. Etramel dials were invented in 1635
hv Paul Yiet, a l.'renr:hrn{ln. T}re balance spring
was invented in 1658.

I-lntil l{itt7 rvatches had been made with onl,v
an hour hand but at t lr is t irne the minute hand
x'as introduced. Hotvever, the minute hand harl
been rrsecl in clocks as early as 1610.

About I70t), jervels as l learing for thel pivots
came into use. I 'he compensatitrg balance was
first introduced in 174$.

About 1780 the sec.ond hancl came into use.

The earlier watcheri were all hand lnade, each
watch with its case lrresenting an individual
problcm.

Sec- l i l ' - -  Size.s of  Anter ican Watches

In 1849 Aaron 1,". I)ennison an American
Watchmaker begnn to l iuild nraclrinen, for
rnanufacttrring rnatulres on the interchangeable
systern,

In order to do this successfrrl ly it was necess-
ary to have certain stairdard sizes and sorne
svstern for cleternrining these. sizes. l{r. fJerrni-
$on has l:een credited with havinq originated
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the rnethod for sizing that has become a stand-
ard for Arnerican manufac.turers of watches.
His system w&s based upon the Hnglish inch and
thirt ieths of an inch.

'fhe first u'atch rnade by l,Ir. Dennison and his
associates of the Arnerictrn Horologe Company
u'as 18 size and this siee was determined by
taking one inch and adding 6130 of an inch for
"fall", then each acldit ional 1130 of an inch
formed a size. Thus the 18 size rn'atch rn'ould
measure one inch, plus 6j30, plus t8:30 r.r.hic*r
equals one and 2413{} irrches the full cl iarneter
of the watch rneasuring on thc pil lar plate.

'l-his 
so called allorvance for "fall" lvas bor-

rorved from the English. The English Watch
Movenrents u'e.re ustrally hinged to the ca$es as
shorvn in the Old English Verge in figr"rre 4, and

in 1854 this factory was employing ninety hands
and matriing about five .vl'atc:hes a tlay.

Today by nreans of improvetl methods and
automatic rnac:hinery some of which alrnost
$eems human in its \A'ork, one of the leading
factories has a capacity of over 4500 watches a
dav, rvhile employing oyer 4000 people.

Sec. 14. * Sruiss Watches

The Srviss rnanufacturers lagged behind the
American in their atlolrtion of automatic ma-
chinery and the nraking of interchangeable
parts. It has been but a cornparatively few years
since it 'w.as no uncommon thing to find in the
sanle Swiss watch, train bridge screws of differ-
ent sizes - even different pitch of thread.

It was customary in taking apart these older
Swiss lrrovements to have a "screu, statrd", con-
sisting of a raund plate dri l led with a series of
hole* into rvhich the worktnan placed the screws
il the ortler in rvhich he renroved them so that
s'hen ire assertrbled his w.atch, the screws eould
be replaced in their proper hsles without eon-
fus ion .

In the motlern Slviss rvatches as made by the
leacling factories this fault has eiisappeared and
the factorl' material is nor&' on an interc:Jlange-
able basis. making it possible to get rnaterial
an<l parts for these rvatches as rvell as for Anrer-
ican,

As the interchangeable featttre of trVatchrnak-
ing canrc,, into its own, the manufacture of cases
r.arl le to l:e independent c;f the l\ratch factory, so
that lorJay the nranufacturing of cases is an
entirel-v different industry from that of Inanu-
facturing watch movernents.

Sec.'15 -._ CasinEy of Pocket \lrctlches

The olcier pocket rn'alches were cased in

tlouble cases consisting of an inner crnd outer

case. In figure 5 is shown an old English Verge

filovenrent in such a pair of cases,

The outer case closes rn'ith a snap fit and is

openecl to the trlosition shown at figure 6 as we
woultl ar nrotlern snap case. The inner case con-
taining the mcvemept f i ts  i r r to t l r is  outs i t le part

and can be l iftetl out as in figure 7.

The rnovenrent is hinged rrr jcinted to this
inner c.ase b-v thc same pin which connects the
two parts of the inner case. At 7t iu figure 7 is
shown this joint q,ith its pin protruding from
the other encl at A. At B in figure .tr is shown
the joint when this case is opened.

the top plate, indicated by the arrow Il was
made enouglr srnaller in dianteter to permit the
rnovement to 'ofall" or t lnrp into its position in
the case u. i thotr t  str ik ing.

In the Arnerican sizes frorn 1{i size dos.n to
naught (0) size, only 5130 was added for fall.
Thus a L6 size movenrent measures one inch,
plus 5i30 {fail) plus 1{i j30 (for size} ecguals 1
21fiA inches. 12 size nleasures 1 inch, plus 5jit0
plus 1213{J ettruals 7 l7i:10 inchcs etc.

Thus was begun the making of  watches to
sterntlartl sizes, and as a natural se<1uenc.e the
making of parts that rvere of standarcl sizes and
interchange.able in rn,atcrhes of the sar]te make
and like rncxlels.

This first factory was started in Boston and
in 1854 \r'as nloved to \\raltharn, Mass.

Some idea of the wonderful strides that have
been made, can be obtainecl when we learn that
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At C in figure 4 is shown the catch which
holds the movement in the case and this catch
must be pressed in order to l ift the movement
to the position shown in figure 4. To take the
movement entirely out of the case it is necess-
ary to push the pin from the joint at A in fignre
7, this being the sanre joint sho''* 'n at B in fi,r-
ure 4.

Sec. 16 - Case Screuts

In the American system of casing movernents,
the movement was not jo inted to the case but
helcl in place bv means of case sc'.reri's.

These case screws at first were merely short
screws similar to pillar screws ancl sc,rewed intr-r
the top plate so close to the outside edge that
the heads projected far enough outside the plate
to catch on the case and thus hold the move-
ment in place. At D in figure I is shown such
a case scre\l'.

In the lower plate, that is on the dial side of
the movement, was placed a pin, II in f igure 9.
This pin fitted into a hole dri l led in the case
directly under the point of the arrow G in figure
10. In this way the movement rvould be held in
the case at two opposite points, the case screw
at D and the pin which would be on the dial side

and directly under lhc point of the amow F in
figure 8.

This pin also served another important pur-
pose. I3y tneaus of it the movement was always
placed in the case in a fixed position so that the
figure 12 on the dial was in exact l ine with the
center of the pendant as show'n in figure 10.

Sec. 17 - I'IaIf llead qnd FuIl Head Case Screurs

Next the case screrf,'s were made long enough
to extend through the top plate and threaded
into the lorver plate. These screws rvere made
vn,ith half heads, so that lry turning the screw
half q'ay round, the movement was r:eleasecl and
could he taken out of the case. These half head
$crews however, being of tempered steel, had
the effec:t of a mill ing cutter and in some in-
stances by much use! the screw would cut
through the softer metal of the case making it
necessary to put a washer under the head of the

screw in order to holel the movement in tlre
case.

Tltis cutting of the case by the half head case
screws has been overcome by using full head
screws instead, and s'ith this style it is best to
take the screw entirely out before removing the
movement frorn the case.
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B;r half head is meant a screw in which near-
ly half the head is cut away. F'trl l  heacl scrervs
are those in which the heads are left full round
as the screw at D figure 8.

At H in figure I is a drawing of a full head
case screr.. At K is shown a full head screw as
it aplrears from above and at L a half head.

Sec. 18 - tr{orlern Casing

Formerlv the retail dealer in Anrerican
watches was accustclmed to buy separate move-
tnents and cases and then do his own "casing"
by rvhich is meant the fitting of the *'atch illorre-
ment to the watch case. In Arnerican watches
this "casing" was not at all diff icult orr account
of the precision vith which both the movements
and the cases were rnacle. Thus it would require
very l itt le skil l  to fit any standard American

rrracle L6 size open face movement into a 16 size
open face ca$e rnacle by sonle other Americarr
manufacturer sotnetimes in pendant set
movements a slight alteration in the stern or
adjustment of the sleeve. In lever set rnoveme.nts
it might be necessary to fi le a slct in which the
lever could slide.

'Ihe 
Sw'iss nlovenrents, cased in American or

Irnltorted eases, presented a rnore diff ir:,ult
problenr on account of their lack af being
standardized to the extent that  the American
products \\'ere.

l iow nearly all Anrerican and Swiss move-
ments are being cased b1' the rnanufacturer or
importer, coming to thc retail dealer ready to
be clelivered to his customers so that thc watch-
maker has less of this work to clo than forrner-
lv. llowever, it u'ill be necessary for vou to do
some casing in an-v store but lt5' understanding
the relationship of certain parts which wil l be

expiainetl to you, this work shoukl offer yery

I i t t le di f f icul ty.

Sec. 19 - The Hunting Case

Fornrerlv the Hunting Case rvas popular in
both men's and ladies' watches, but today the
favorite in all sizes is the Open Face. I ly
Ilunting Case \*'e mean that kind of a case u.' i th
trn,o lids or baeks as shown in figure 11, one of
which, on the dial side, can be opened by press-
ing on the crorvn at H.

The ti i fferent parts that make up a Hunting
Case are, as follorx.'s: the two hacks A and R in
figure 11, ts on the dial side in the language of
the casenraker known as the "front back" and A
as the "back back". Generally this is shortenetl
to "front" and ".back".

C is the "ca1)o'.
D is the 'ncenter".

E in which the u.atch glass or crvstal is
fitted is the "IJezel".

The tr*'o "backs" are hinged to the "center"
by r*' l tat are knorvn in the trarle as "jointl i" as
shorvn at F.

The "ca1l" also is connected to tl le "center"
by means of a "joint",

The "bezel" is snapped on the "center".
{i is the "pendant".
H is the "crown".
Ii is the "bo'w".

Tlte "stern" lty mean$ of which the watch is
wouncl is attached to the 'ucrown", generally be-
ing screu'ed into that part so that the "crown"
and "stcrn" act as one solid unit.

In figure 12 is shown a dial view of the Hunt-
ing Case with fr:ont opened. In this photograph
the letters represent the same parts as in figure
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11. Thus the arrou' D indicates the center, B
the front, K the llorr', H the crown, G the pend-
ant, and E the bezel.

Sec. 20 -* Open Face. Cases

The Hunting Case is rapidly l:ecoming a thing
of the past, the open face case norn' being the

only style of pocket watch that is carried lty
rnoclern retaii jervele.rs. Ilor*'ever, like other old-
er t ime-pieces there wil l be some Ilunting Cased
watches brought to the lvatch repairers for a
long time to come.

I-ike everything else there is a constant evolu-
tion in the styles.of rn'atc.h cases. Some of these
changes are. brought about in a cornparatively
short t ime as rvhen tire ladies' bracelet rvatch
rvas introduced. Others come much more slowly
as the change fronr the Hunting stvle to the
Open Face. Of late years there has been a ten-
dency towarcl poeket s'atches of rnore distinc-
tive shapes and designs a$ cornpared to the
round shapes that have been standard for so
many years. lfanufacturers have recognizecl
this tenclenc.y and created a variety of nerv ancl
interesting patterns. Some of the popular shapes
are the Pentagon or f ive sided, the Octagorl or
eight sided, the l)ecagon or ten sided, the
square and cushioneel shaped cases, ali of these
in open face models.

Sec. 2l - Assembling "Snep" Cases

In Open Face cases the trrezels and backs are
assembled either by' having them threaded and
then screwed into place or by having such a
close fit that it is possible to snap the parts to-
gether. ' Ihis latter st1'le is knos'n as a "Snap
Case".

In some snsp cases the back and bezel are
jointed to the center *'hile in others thev are
entirelv free.

lVhen the back antl bezel are jointed to the
center, the case tvould then be nruch l ike the
Hunting Case shorvn in figures 11 ancl 12, if the
cap and bezel were rernoved and the front was
cut out to take a watch glass or crvstal.

When the back ancl bezel of a snap case ar€
attac:hed to the center by joints, they of course
alway's rvill occupy the same position when
snapped together, but where the bezel and back
cr.)rne nff entirely it is necessary to have some
neans of replacing them as they \r 'ere original-
I1'. especially on engravecl cases in order that
the engraving mav be in the posi t ion intended
llv the mannfacturer or engraver.

Sec. 22 - Positiott of the Lip

In this style of the regular round casc there is
generall-v a l ip for the case opener to rest
against or if not a l ip, a small cut out plaree to
facil i tate the entering of a caf,e ollerler clr other
*'eclge shapecl ohject.

In replacing a bac:k and the same of course
applies to the lsezel, t l i is l ip or cut out should
be a i i t t le to the r ight  s ide of  the pendant as
shown at  H in f igure 13.

As stated before this l ip is for the purpose of
inserting a thin trlade, such as a (:ase opener,
in order to pry open the case.

In figure 14 is shor+'n the manner of holding
a case rvhen opening it with a case opener.

The case opener rvhich is thin at the edge is
insertecl betr*'een the center and hack and by
nreans of  a twist ing mot ion pr ies oper l  the case.
Care must l ie used in orcler that the edge of the
ca$e op€ner does not corne in contact with the
nlovernent caused liy using too much pressure
or that it cloesn't sl ip across and mar the case.

Sec,23 - rl.e.spplbling F'ancy Shaped Ca.ses

The FancJ' Shaped Cases corne under the
class of "$nap cases" ancl are generally pro-
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vitled rvith a key or pin
f i ts  in to  a  "key seat 'n  or
or back.

on the center
opening on the

In figure 15 is s,ho*'n a movement in an octa-
gon sh{pecl case with the bezeL ancl }rack re-
nroved fronr the cenler. At B is shor+'n the key
on the dial sicle and at C is shorsn the kev seat
on the bezel.

In replac:ing the bezel it is nece.ssarv that the
key seat be exactly over the key.

On the other side of the center there is a simi-
Iar key rvhich fits into the key seat on the back
shown at D.

Sec. 2& - .Screur llezel cnd" Screu; Rctck Cn.res

The screw bezel and screw liarck case is one
of the most cornnlon stvles used in open face
pocket rvatches.

In figure l{i I have pur-

ltoselv usecl a cut of atl
olcl style heavy scre\!' ltez-
el and }lack case in ortler
that _vou lnay see firore
easily' the methotl of as-
sembling it.

As -vou can see from
the drau'ing* the "center"
is threaded on silqh sirle
at I l antl C. In assernbiing
the case the back I'l is
scrervecl ul) tightly on
threat i  C and the bezel  I ] ,
into x'hich the glass F' is
snapped, is scrern'ed on
ts. Each of these is a
right hantl t lrreacl.

The scre\tr' bezel and
I back case is generallv ali-

lrreviatett bf- the marlu-
facturers and jolrbers as
S. B. ancl  S.  R.

Swing Ring Cases

Figure 17 shor*.s a srvins ring case. In this the
back is solid - in other words the back and
center are all in one piece while the bezel R is
a Screw Bezel.

The ring T into which the watch movement is
fltted is jointed tr: the case at the point S and
in taking out or replacing the rnovement it is
nec.essar]' to srving the ring out muclr further
ttran is shuwn here to get at ttre ease $cre*rg
and to do this it is necessary to first pull the
stern eiut to the setting position. At the lower
edge of the ring .vou *' i l l  f incl a groove or l ip
in x'hich to place the eclge of your case opener.
This is necessar5i as the sra'ing ring fits closely
and the eclge being flush with the case is hard
to starl otheru'ise.

Even then there ma-v be a slight sticking as it
is opened dtre to the stem holding in the move-
ment. ff so, you may be compelled to twist the
stem back ancl forth bv means of the crorr.n, at
the same time pull ing out on the swjng ring.

In figure 18 is shown a clust proof assemtrly
of Crown, Stem and Sleeve, rvhich is used in
rnany Srving Ring Cases.

At V is a nut r+'hich screws doq.n on the
autside of the pendant of the case. Inside this
nut is a leather washer rvhich together with the

whiclt
bezel

S'ec. 25 --
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solid back makes this style case practically dust
proof.

In making any adjustments in the position of
the sleeve or to remove the stem and sleeve it
is first recessary to unscrew the crown from
the stem and then the nut V from the pendant.

Figure 19 shows a case in three parts in which
the bezel W is jointed to the back at the point
X. The movement holding ring Z to which is
attached the pendant, is jointed to the side of
the back at Y which perrnits the movement to
be easily f itted. This is a snap case.

Sec. 26 - Practicul Elementarg Training

\Yhen a watch cornes to you for repairs it is
already cased as a general rule, so that your
first step in making the necessary alterations or
replacements u'ill be to take the movement out
of the case.

It is necessary that -vou understancl the va-
rious types of cases that have been shown irr
this lesson because in your work as a Watch-
maker you will be called upon to take move-
ments out and recase them in all these styles.

Another necessary step is to have the proper
tools for each problern that comes up and then
practice unti l you are really competent to use
thenr in a professional l&'ay. It hardly pa-vs to
attempt to do this work with poor tootrs.

The real expert rn'ould be greati-v hantli-
capped in attempting to do the quality of work
expected of him if compelled to use inferior
tools, and the beginner is often discouraged
without realizing horx' mrrch easier it would be
to do his work provided he had the right equip-
ment. For that re.ason I have selected just the
ones that I have fnuncl to be best suitecl for
each particular class of rvork and advise you to
provide yourself v'ith these sets. Get them in
perfect order - do not attempt to do -vour work
with second hand tosls of whose condition you
are not yet competent to judge.

Sec" 27 *-* Your First Job

In your elementary work it is best to have as
your first practice watch, one that is not too
valuable and also ore that is fairly large, in
order that the parts may be as strong as possi-
ble. By this I mean a standard grade of watch,
not the cheap clock rn'atches tliat are found on
the market.

Although the 18 size watch is rather out of
date as far as being sold in the rnodern retail
jewelry store, there are sti l l  many of this size
in use and they no doubt will be brought in for
repairs for a long time to come.

It should not he diff icult to secure one of
these larger style movements, and owing to its
size this is a nice model for you to use in your
first problem of taking out and replacing a
movement in its case.

However, if yotr do not have access to such
a large rn'atclt, a 16 size or 12 size will do, but
I woulcl advise you not to use smaller than 12
size on the first few lessons.

If it is pendant set, the same watch may be
used in several of the lessons that follorv, but
if possible it is better to vary the make of watch
on which you practice, so that 1'ou may beeome
acquainted N'ith the models rnacle by th€ differ-
ent factories.

Sec. 28 - Remoue Bezel and Bock

Starting at the beginning the first step wil l be

to remove the movement from the case, and in

orcler to do this, take off the bezel and back.
In unscre$ring a bezel hold it in the position

slrown in figure 20, twisting the bezel to the

left in the direction of the aruou' A. Turn the

watch over and do the same thing to the back.
Our watch ihen wil l appear as shown in fig. 21.

If instead of a S. I]. ancl S. I i. your first job
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should be upon a jointed case the.n of course
you rnerely open front and back *'ith your case
opener.

In all probabil it-v this watch wil l have a pen,
dant set rnovement, but whether pendant or
lever set, in order to take it out of the case it
rrill be n€cessary to pull out the stem to a pen-
dant set position by grasping the crown as
shown in figure 21 and pull ing straight out in
the directicn of arros' B.

Se.c. 29 - Cases Without Sleeues

In sorne of the older st-vle cases for leuer set
rnovements where there is no sleeve, you li'ill
f ind a sc.rew in the pendant of the case at a
point indicated by the arro$.' C figure 21 whiclr
f its in a slot in the stenr, thus holding the stenr
in proper position. In such a style case it is
necessary to back this screw out far enough to
alloq' the stem to be x'ithdrawn frorn the case
by means of the crown anel then it is an easv
matter to slip the movement out.

Sec. 30 - Using a Screw Driuer

At this point it is well to test your abititSr to
manipulate a watch scre\M driver.

The head of the screrv driver turns freely on
the shank so that by placing the first f inger on
this heacl and holding the shank betrveen the
thumb and second finger Jiorl can turn the
shank and of course the blade with it, by merely
roll ing it between the thumh and finger. See
figure 2.

At t imes where the screw is diff icult to
start some prefer putting the head of the screw
driver in the palm of the hantl and using the
first and second fingers on one side and the
thumb on the other to secure a little more lever-
age in turning.

Sec,37 - Selecting Praper Size of Screu Driuer

In selecting a screw driver for any particular
scren' try to have the blade as near as possible
the same width as the diameter of the screw
head in order to prevent twisting the point of
the blade or marring the head of the screw, also
where a scrern'is in a recessed plate neyer have
the screw driver any larger than the head of the
scre\il', otherwise you q'ill mar the plate.

Sec. 32 - Use Ttueezers When Handling
Watch Parts

Use tlre proper size scre\n' driver and turn
each screw D and E figure 21 until it is entire-
ly free. Then with -vour tweezers lift each case
scre'w out and place in your material tray.

The most common and natural way of hold-
ing the tweezers when manipulating any small
object is as shown in figure 23. Here you can
see the tweezers are held in much the same way
that a pencil is held in writing. One side rests
upon the second finger while the pressure ne-
cessary to hold an object is applied by means
of the thumb and first f inger.

Sometimes where more force is necessary as
in pulling at some part that has become stuck,
the tweezers are held inside the hand as shown
in figure 24, the pressure being applied by
means of the first and. second fingers on one
side and the thumb on the other. It is also more
convenient at t imes, to handle the tweezers this
way in holding small crbjects than as first de-
scribed. Practice each rnethod and you will soon
find yourself using the one that is best adapted
for the work you are doing.

Nearly all beginners use too much pressure
on the tweezers. Use only enough to maintain
the nece$.sary grip rvhen picking up or placing
an-y watch parts or material. By using unne-
cessary pressure there is always danger of
snapping the piece out of the tweezers.
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At first it will seem awk*'arcl to hanelle small
objects in this manner brtt s' ith prac:tice it wii l
eorne easier unti l f in*l ly you wil l have no
trslrble in tnanipulating the smallest parts rn'ith
trn'eezers,

Sec. S3 ** ?'a.&frry1 fuIovement From ilnse

I{aving ren}oved the ca$e screws? a slight
pressure on the movement usnally wil l cause
it to slip from the case into the hand held reacly
to catch it.

If the movement sticks slightly it nlav lre
forced from the case using the thurnb nail of
the right hand as slrorvn in figurc 25. Ily bcnd-
ing the thurub at the first jaint in order tei bring
the nail in cantact vith the movement, ralht:r
t lran the ball of the thunrh 1'ou avoid getting un-
sightlv f inger rnarks on the rvatch plate.

Sec. 3/+ **- D* Not {iet l"ingermsr.l,:.s

On fuIouente-nt

Herr: Iet me warn ;*ou against gctting finger
tnarks on either plale or <lial *f a ntovement"
\Yhen -vou press the movement out of the ca$e,
grasp it by the edgr. Whenever you pick up a
rnovement, pick it up b-v tlre edge.

Irr taking the moyernent out of the case, it i*
well to place a piece of u'alch paper between
tlre fingers and the clial as showrr in figure Zfs.

Sec. 35 - L'sr: rt ilIuterial Trug urtd

Mouernenl Cauer

At the beginning of l 'our *'ork get into thc
habit of placing the srn:rl l  parts in somcr kind af
a rnateri*l treil' or {:up which l'nrr slrould have
placed in a convenient pasition on ),our benclt"
ltlhen l'ou rernove tlre (:ase screws lllace theitn
inrmediatel-v in your rnaterial tr:ay.

While rvorking upon the (:ase, having re-
moved the ntovernent, shoultl )'ou allow the
rnovement to set uncoverecl upon y{Jrrr bench it
woud be l iable tu aecumulate seime dust and

the.re is a risk of sornething fall ing upon it anel
breaking some delirrate part. Therefore as soon
as you take the mr:venrent out of the case it is
x,ell tc se.t it irr a rnaterial tray or on a piece
of watch paper and cover it with the nrovemenl
coyer. In this way it is lrrolectetl from any stray
tlnst that nral- tte in tlre air.

Sec. 36 -- Po&* h the Case

Whenever 1.ou clean or repair a rn'atctr it is
also neces$arli to thorouglrly clean the case so
tlrat n$ dirt remainirrg may conre in contact
rv i th the movenrent.  In the lesson on cleaning
rvatches I v' i l l  give you in detail the best me-
thods for cleaning the case but at this time it
is nat oecess"iy for ynu to attempt such a tho-
rough cleaning cf the r*'atch case on which you
are working.

Hou'ever it is well to wipe off all tlirt or oil
that rna1" lie rln thr rvatc.h case, and then after
l-reing sure that i i  is drv, 1:oli*h rvith a doull le
l lo l ishing cloth.

T'his clsth has frr,o surfaces, the inside or red
elath being fnr polishing and tlre outside clotlr
to protect t lre hanrls frorn thi,r rerd color.

In using this pclistring cloth see that the s'atch
case is dry but i f  b*dly tarnished a s l ight  mois-
tening b3'blt:x' ing on the tarnished part rviltr nid
in reslor ing the or ig inal  f in ish.

{-}f course in using this cloth to polish the rase
it is necessary to have replacetl the back antl
lrezal $r in a jointed case lo have closed the
back and front.

Se.c. 37 - {}sing the Pa{ishinc Cloth

Then by opening the polishing cloth as you
rx'ould a book, placing the case between thc two
red *it les, gripping tl ie outside cloth in the
harntfui anel nrbbing vigcrcrrsl;i" you carl restore
the polished finish to a large degree.

This r:loth can l:e usecl for polishing other
ohjecls i r r  gold or s i lver such as jewelry,  s i lver-
lvare, labler lvare and trophies" 'fhe red color is
hartnless antl c.an be washed. If any powder
rernains on tlrc surfrr:e of the ubject cleaneel it
can be rernovecl b1' using the r:utside cloth. This
wil l alsrl give an srdditir;nal polish.

See. J8 *-- Replttt'e $,fovttment in Case

After polishing \:(.)ur c'&se renrove the bezel
and l lack,  see thal  thr :  r r ( - )wn is in the sett ing
Jxlsit iotr then replace )'ollr m{}venrenl in the case
l,r1' startin64 tlre steln in the x'inding arb*r and
erilowing thc halance of the m$vernetrt to slip
easil_v into the case. Irr doing this keep the dial
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side uppermost so there will be Isss danger of
the movement fall ing ciut.

After y,'ou have the nlovcrnent in its prrrtr)er
position, hold it in the lcft hand if ; ou :rre right
handeel, s' ith the nail of the first f inger pressed
against the dial side while gripping the case
x'ith the thumb and seconcl and thircl f inger, trs
show.n in figure 26. Flolcling it in this position

turn the hand oyer so that the dial sitle of the
watch is down. \\Iith J,'our t*'eezers in yolrr
right hand pick up one of the case scrervs and
place in position. Then with a screw tlrir"er turn
this scre\rr t lown unti l i t is just holcling the
nlovement in place. Do tlte $alne rnith the other
case scre\ff.

Sec. 39 - See: That *Iouentertf fs Centered

Ilefore -you screx' the case s(:rex,s clear clown,
press the crown into the r*' inding position so
that you wil l l :e $uro to have the rnovernent
centered prollerlv in the oa$e. If you do not t lo
this vou are l iable to have it sl ightly to one sit le
u'ith the stenr going in at an angle rnhich u'i l l
make i t  b ind someu' l tat  u 'h i le winding. Having
the stem in the x,' inding position before setting
tlre crirse $crews, turn the crorvn back and forth
to see that the stetn turns easil l ' .  If i t does then
set your case screa\'s tlorvn in place. Case scretvs

however, are not set as tightly as other scrcws
in the movement. If too tight the heads are
easily broken off b1' a jar that might not injure
the rnovcment. However do not make this an ex-
cuse for having the ca$e screws turned into
place too l ightly. Turn dou.n tight but not as
far as it is possible to turn them.

Norv examine dial and back of movement for
finger marks, therebl' gauging )'our ability to
handle a movement *' i thout leaving such traces
of an anrateur. Replace the lsezel and back on
the case. Again try the winding and setting by
means of the crown, rvipe off an1' further finger
marks on back or glass and credit yourself with
having finishecl l 'our f irst step in your progres$
torvard becoming a Master \Vatchrnaker.

Sec. 40 - Practi.<:e for Speed

The mere acl of going once over the work
clescribed in each of the Master Lessons that are

6;iven ,\ 'ou or the completing of the step by step
tnethods shown in the llaster Work Sheets cloes
not make for f inishecl skil l  in Watchmaking. If

)'ou are to be a illaster \Vatchmaker you must
have slreeel as rvell as abilitl' and you must
practice everv lrroblem descri,bed unti l you can
clo the work in the time specifiecl on the Master
\Vork Shect. Some are able to acquire this speed
rvith only a fcw hours practice while others
tnust qo oyer the rn'ork many times before being
able to make the grade.

Horvever you should realize tlrat only by suuh
effort can you attain the goal and that these
problenrs once rnastered are the real steps to-
rvard your success.

A watclr is a machine; when it is right it wil l
perforrn properly and not before. The man who
'works upon this machine should never slight
any part, but shauld always strive to do his
verv hest. Remember that you can never do
l'our work too rvell.

First then, rrraster the How of doing each

llrollosit ion before attempting to acquire speed.
After you are able to do your work as it should
be done, practice each step over and over, never
letting clerv'n on the qtrality. You nili be sur-
prised horv easily the work corne$ after the first
fe',v problems if you rvill follow these simple
directions and ahval's strive to make each fol-
lowing job the best you have ever done.



TASLE 0F CO&TEI''ITS: Unit 'fl"f - Lesson 1

JOB sFFprs

Wl-Jl - Casing Watch: Open face case.

$II-J2 't tr ?wo-piece i'rrist watch case.

un-fi rt ?r 'lVater*proof - tTater-tight - tTater*reslstant, cases,

}Y]-J,Lt tl ft Benrus ",rfater*proof .

Wf-J5 r tr Hunting Case.

In-J6 11 rt Srring-ping Case.
'f{-f-J? tr tt Hamilton ttErand.onn .

IiI1-JB - Cleaning Case; pendant t54re.

UII-J9 - tt It fwo-piece vrrist vratch t;nce.

sn-,rr0 - Polishing il Karat, Gold, platinum, $ilver, Nickel.

i{n-Jl1 - Casing Watch: Mido Mrrltifort & Mu]-tifort Super Autonatic.

T$ll-'rl2 rt tt open face - $wiss frce setting mechanj-sm.
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Aese&bly tweezers - Case opener - Screwdrlvers
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1. Re$ove bezel.

3, * Renove back.

}30}d AN OPE}T TA6E C.ASE

3. Ful l  out crorun lnto sett lng poslt lo!, .

4, Remove ea6e gcre$s

5. Eenove rnovenent frorn cage.

B . IIOyt To aspr4"g"s i{"or#ry,ffiry$ #{ 4}t o}H\T

1. Replaee movenent ln cass,

FAC,E CA,ffi

9O, 31,  92

55, 34, 55
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s98. Push sten into winding posit ion, replace ease

S. Replaee back and bezel.
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L3gfoil 1

Supplemenfory

Informstiongltfcroo tcHoor ('t wAtclfsJtf,lilo

INII UT{Xil,AtIU!\ :-ffi'kin-gs 
generally used. for Karat Gotd - GoId !'j-lled - Rolled Gold Plate -

Silver and Stainless metals used in watch cases. trKarattr is a measure of
fineness 2l+ karat is fine gold. Cne karat equals l/zJ+, thus }h karat gold
is il1/2\ fine gold and the balance of 3:C./Zh, is alloy. The usual alloy uretals
are silver, copper, zinc and nickel.

A . I(ARAT G0I4 ( abbreviations lOK, llrK, etc . )
C-ases ffi'ped 1O Karat (rox), lb Karat (fl+f ), 18 Karat (fgf ) are sonetimee
spoken of as solid gold cases. Colors of gold can be yeI1ow, red or pink,
green and vrhite.

a. Red Gold (Pint< gold)
6Td- alloyed w'ith copper.

b. White Gold
Cffi'@ed w-ith a white metal - usually nickel or paladfi.rm in
sufficient quantity to efface the yellow color.

c. Green Gold
G@conta in ingareJ .a t i ve1yh ighpropor t iono fs i1ver .

B . GOI',D FIItm (abbreviati.on G.F . )
iEiffi-refers to articles made of base metal, upon one or more sides
or surfaces of which a shelI of Karat Gold is affixed. ?he tem nGold Filledtr
is used when the karat gold covering the artlcle is L/zO or nore of the total
welght. For exanple'. !/LO - IL gold fiLled.

C. ROIIffi G0ID PLA.TE (abbreviation R.G.P,)
@ a , e x c e p t f o r t h i n n e r p } a t i . n g s . I n b o t h g a s e s t h e g o 1 d
nust be of at, least, 10 Karat fineness and the fractional karat gold content
must be shown. For exanple t I/3O lOK R.G.P.

D. GOID EISCTROPI,ATE
@ect ro1yb ica11ydepos i t i ng f inego}donbasemeta1 .

E. SILVER
ffiffing silver contains 925 parts fine silver with ?5 parts sone other netal,
usually copper. U.S.A. Coin silver is pOO parts silver, 10O parts copper,

F. NICKET S]LV.T]R - GEMI.AN STLVER . SITVERTNE . SILV-dROID - E'IC .
ffisffiffioneTolor ffice l6:EfrtlFeci6G wtrite metal, not
because of any silver content.

G. STATNLIJSS }fI]TAI,
d @ u f f i - r o r b a c k s o f w a t c h c a s e s u s i n g R ' G ' P . b e z e 1 o r f o r w a t e r -
resistant cases.

O-55) 
'nn-rnro-t
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JOB gHfTT

wl-J2

CA,SI!{G T[ATCiffiS:

Gr|ttrco 3tfioot of *tt3$nJtrlx3

T\+o*plece iltrrist lFatch Case

INqSp.DUCT.0.F1Y Ttr-r'0idd+f r 0l-[

Tbe nost coJruaon case used. for raens and tadies wriet watches, It i.s general}-y
spoken of as a dress vJatch.

EoqT"s.J{qr,Fr:lgNr ANp srry}ilBs

Case opener or bench knlfe

FROCSDTIRE

An HoI?. T:q. Fneiovg ld0mlpry FRolYi g rso:qlFpg 'tP.Tqg. tiArcil c$g6.

3,. Hold. case with back upn cro?,rn toward yori,

2, On the right end of the back of the cass locate ei.ther a l-ip or groova.
Pry upward. at this pdint with case opener. Fack of case eontaining the
novement wl l l  snap free of  the bezel .

3. The movement generally f its snugly into the back of the case and ssy be
re.rnoved by j iggling the crolqrn. ff this does not free the movenent it nay
be necessary to pry carefully upward. on the protr'uding edge of the pll lar
plate vrith case opener or blade of bench knife. Care should be used so ag
not to damage train wheels, balance'r,rheel or barrel whlch nay hane litt le
clearaace when movement is l l fted. fram the back,

B. Ii0W T0 IGPIAGE M01t&l6NI IN A rt't0*plgC,E WRIS? ITATCIT CAffi

1o $et baak of  case on a block or s in i lar  e levat ion wi th sten slot  to tbe
r ieht  and edge of  case baek 6ven with the edge of  the block,  { fUis ls to
prevent crov,rn from resting on the btocki

2.  Flage moyement in the case back al ignlng stem vr l th stem slot .
idoTIE:
ff crol,vn is one of the varj-ous ty;ies of dust proof crolrns, pulL gtem

into sot t i .ng posi t ion,  Some movements are f l t ted wl" th a dust guard.
Thls ls a sma11 tube through which the sten passes, at tached to a
tissue thin flexible netal f lange between the case and the rpvennnt.
Another type of  dust guard ls notehed, This type f i ts over a l lp ia
t h e  c a s e f

3o Snap rnovenieat and back into beze1.

(g-os )wr-rz



UNIT rt

LEEiON 1 cHlcr60 ScHoot or wrrclrnArti lG

JOT SH;TT

wl-tr5

CASINO SATCIIS$: Ifater-proof , Water*tlght, Water-resl.stant cases.

LltIEllguS.,_r,..*FJlq0ql'rtt,Tlg}r

Backs on thls type case bave varlous
lndentatloos such as a kaurl,  slot,  fLat,
!ole, etc. A key or oase wrench le
applled to unscrew the baek. Case wrenchea
for ladlvtdual nod,els are not always avaLl-
ab1e. In general, a good unlversal type
of case wrsnch ls deslrable as 1t may be
adJusted to f l t  practical ly al l  of thls
type ca6e. Ilold the case 1n a case vlse
for safe handllag. hnageil gaskets should
be replaced wlth nerr oses.

r00ls, ,pqmP}'lElgT AND SLTFPIJF,S

Asgerrbly tneezers - Case rreach - Caee vlsa - Serewdrivere

?ROCET{NE

l. Hotr t0 RETdOVE A Mo'rrEr.&lilr rrroM & qg,FF.tr BAc{ wAlE+r-.pqppr,
RFSISTAI{T C.ASA

t 
"t"o" 

; tn case vise.

2, Select case wreneh to flt the knurllag or

3. Uascrew back couater-cloclcpise.

4. Remove Lead or rubber gasket. (Some rernaln

5. Release tbe stem and, crown by turalng set
$ turns tn a eounter-eloclcwlse dlrectloa

6. Renove the cas6 from case vlse,

WATSR-IIGI{T 0R yAE{R:

lndentatioas on beck.

on back )

lever screw (detent 6crew) about
-  I " g e .  2 ,  S e e .  6 1 .

7. Pull sten and cronrn fron the oaae. If stem does not co$e out, unscres set
lever screw a blt nore.

Llft out movernent retalner rlng. (ftts rlng may be grlpplng the noveneat so
flrrtly tbat the movement ccrles out u:1th the rtng)

Llft out novement.

8 .

9 .

( e-Fo )rr-rs
( O v e r )
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IRSLXD[ffis Csntlnued

8. F#r, Ib. WLAqg uc}:r8ffilir 4fl g fig$Br **,ffi mre#ft0,Er fiapq*-.f"Igry 0.# g*HFR:
RBSISTA:{r Oi\SE

!{ote: Chosk the relatloa of hands to each other aad the illal,. I;o8. ll, Sec,878.

1. Place aovenect ln the casa wttb stsn openlng tn noramert altgna{ nltb gten
ageaing la the *8$e r

2. Flace stam ln poalt lon.

S. trtgbteE aet J.evar ssrss to Lock gtem ln posltl.on. lFest by puL11ag atem lnts
oottlrg poeltloa and sattlag the hanile.

4, Rep1a$e mweltcent retalner rlng.

5, Beplace gasket. {Uge !,€lr sne lf neseseary}

6. Clanp csas ln case viee.

?. ?lace back oa gaa€.

8* Tlgb,tea back rrlth csse wrsnch.

ts-rg )rr-rg



UHIT M

Lrf tol{ I

@
#
ffi

JOT SH:IT
wl -J4

casil{G *[TtlF:

T00I*5, Efi,IlTn{AIfr .&}D S{rrpl;rFft

Opealng and closlng flrtura

FROCEDII$6

t. Hor T0 oPEI{ * gElwus rAfER-}Rootr rATcE
- * - r - - €

1. Oatss}r traccltt.

?. Rms"r tlro ercn W itrlal' pnfffns
l"ilio rcet|:ng pcr!.t'tccr Ptrt tilars!
bctru* crar gt* arar rrxi lctl *
ti;L c:rm .ai pEt of rta cws att
(thlr tr r tm*lccc cta),

3. $ctcat t5r prop* plrctlo opcrf$S
ftxtnra .nd top prd flr tln **a You
mnt to oprar filncc xr la tt*k*'
{lc ltt top pad * thu*dad rPkdlrl
urc tsrltil d:'lvs th!trsgh t*rg hls ta
thc bast of rtrlcu nd loocs tarit
o ttrr bottu otr tftrcadcd 41rd'c
tntldf af, Pad). l\rt *tc*r tn ftx-
tuFor s$rtt*l up, d ttra hanlLr
trniu. bsc* drqpd out,r IsXu rtrrrt
oara rlcctt fu {n t}t cutod Pro-
Yrdrd tn ftrGrrr.

I, ECtr IE closs A gEffiUS $AEER-PROOtr $ATCS
* f f i f f i

Brpfraa opcnllg fl:sturi rlth rrd
olorr{ !lrtgr., lba rse top Fad
t.l ulcd td otra sd +lprr tbp or'.r

Ilrcr *vud tnto bar;k by fltitts
tb tbrt" tta t$to ctts rltqnt'

4' filena ar?ltlt crlr tlra thouLdsr srr-
rotudtng t&a *l.a} ta*r filsc crJrst*l
lr aot shtppcit or dacrgd :rttd tbt
cdg, ?htt 1111 crutr llrlrAp).

4 "

E

flth crtru crilr llft tb cry*tel
off tb brl. Ia Prwalt rry lfirurt
to cr':fitr.Lr uso i ctnrP lotfc fa,
thlr Exrpoct.

llrr, gcrt'f7 smYN tht ttel rcfiltc-
tAt 6a top of, &LLL' Bc cryslal ut
td b0{ ltr

] .

? ,

6. Postr p.rt, d tiar tu,ttts3 la rrr-
snt tnto rftdffig pocttt&' n#tr
t&c wgt l:rm tb brc* lrY ter
tat lt ryrtdr *q&:

5, Ftrh th bqck rttrriltf ttto th. b.r
ttl.

?. Inrcfi thr aForr rltb r ** lFlrl}-
tng rctlm rsttl ihc tootlr d tfi.
cta xqryrc t*a ca,nccrlad prrt of
tba rta 1rr acranrt,

cHfcrco 3tHo6L of tTltcHtArlHtr

Eonrtrs Uatorproof -

Iafornatlos by Senrue llatsh Co,

-n ,ffir 6. m rrtot tn rld cloarng ftrtmr

{ffI 3. cenrxy nlroa r.n*stor rln* ro tho #ER H,"*r?tllil.ffi ffi trrg
IWJ *msri*i$rrou'drns*rcdrd. f,ttEgi1# X,ffffJi:ffir*l*f*
\ / \\i=l{Z rry*rnt* brr*l ad brlk am*ly rld

\__-"/ -r-lj-.' stert o*rr egll:l).

lg-ss) Ttl-.T*
57 ZZO*



U}IIT WI

lr!gol{ I

B, H${ rq n4H+{q }!g1rEr,ffi}g r}{

1, Replace movenent ln sase
let movernent slide into
sett ing posit ion)

cfilctoo Sctfoot oF sAlcilHArlHc

JOT SH:TT

wt-trS

REEEfiEN@

Lgs. J. - Ses. 19

$ec. 5A, 51, 92'

Sec. 2e

CLS$C SATCI{ES: Huntlng case

r90ls. EgqfiFl,ml\]? AND S|P]LIE$

Assembly tweezers - Case opener Screwdrivers

Fpg-mqry
A. IQg, T0 W\qo1rE g.oirE]rsNt sRol,I a rillr{tq;s cAq

1. 0pen ilbackn with case openor.

2, Open ftcaptt with case opener.

S. Remove case sgrews.

4. Press crorqn io, this wil l open ilfront backr 1

5. Remove bezel(hand^le carefrrl ly, the glass is very thin).

6, grl]- crown out to setting positlon. i-

7. Renove move;nent from case.

m{gT$q 94f;8
by inserting ead of stern, ln vllnding arbor

its proper postt loa. {Uaae certaln stem ts
and
1n

2. Ptess crown into winding poslti.on. ':,

3. Replace csse screws.

4, Test uinding to see that stera turns freely,

5. Close ncapil  and "back',

6. Beplace bezel,
NOTE: Place beael ia seat on hinged slde and urlth thunb oa each stde

of bezeJ- apply pressure vrhile grad.ually slldlng thr:mbs upward.
toward. lendaat.

(g*bs }sl-"Tb



CASING I{IATC}fiS: Swlng rlng case

TOOTS, EEJJTP},Si{T AI'ID STJFPLIES

Assombly trleezers - Case opener - Screwdrivers

PROCEDUHE

UilTT tvl

t:ssoil 1

,OB gHTET

wl-r6

ruffiE't{c$

l ,es,  1 ,  $eg.  e5

Flg.  L7

Flg,

S e c .  5 0 ,  S l ,

cHlgrgo tcHool o? tltcHt*rlile

A ST1};* RII{G cAsflA. Ito.g I'g 8E[40y8 4. M0vpffiel' 359]r

1, Rernove bezel. (Scre$ type)

2. PulI erovrn lnto sett ing posit lon.

3. I,lft ring and movement uith case spener.

4. Bemove case scre?'Js,

5. Remove movement from ring,

B. II-0.S f,0 REPIAq MgvmnElqr IN sl'rr.hlg FT$G 9*q,

1. Insert novemeat in ring (make certain rri.nding arbor square ls

centered in hole of  r ing).

2.  Replace case screws,

3. Swing novernent and ring into
sett ing posi t ion,  turn eror i ln
squar€ of arbor,

Test r" inding to see that stenr turns freely.

Renlace beiel.

L7

32

back of ease with stem and cro$tr in
to assure square of stem enggges with

4 .

5 .

(8-55 )Wl-f6



UHIT lryr

rtssol{ I cxt€lco sct{oot oF w^Tcl{rAxtxo

JOB SHTET
v r  1 - J?
Sheet 1 of 2

HAI,IILTON 3tnvlGt BULLITIH 2 O I

ESSENTIAL INfORMATIOH
ON OPENING, CIOSING, AND OTHER
CASE SERVICE OPERATIONS ON THE

rnrrsDow*
A

MODEL

Grodc 980--17 lcwelt

TOT NAruIAI GOI.D fITLED
l8K Apglied Crold Huncnrlr on Silvcr Diol

' C.osc Conrlruclioa Polcnf Pcnding

ERATI'DOH-A HATTITLTQTT 
"fJ 

flOOfI.

Da'rcrlpllon

The Brandon is another Hamilton firet . . , a watch

that ie ongineered for protection aB well ae perform.

ance, It ie unigue in deeign, construction and etyling;

it ia eimple and foolproof to service or repair; and

reguiree no epecial toole or fixtures to apen or cloge

the case.

The Brandon ie unlike any other watch cas€ de-

rigned to give maximum protection to the mcyement

frorn dugt and moieture. It ie a etyled wateh*that iq

it isn't the traditional round ehape. It ie of eimple

two.pieee construction; it is nrade of gold.filled etock;

it is fitred with a ternpered glnss cryotal instead of the

rHE HATTI ILTAN WATCH CO.

(e -ss )  w  1  -J?
Sheet 1 of Z

unatable plaaric ueually ueed; and, eince the bezel

and back 6t with teleecopic friction, it can be opened

with only a eonventional hlade-type caaa open€r,

The Brandon wss engineered. developedo and styled

by rhe Hamilton Vatch Company for profeaeional

men, eportsmen, and all othere who require the per.

formance of a fine watch and the ultimate in the

protection of that performance. An "exploded" vicw

ae well as cross.gectional views of the Brandon Caee

is provided on pagor two and three to illustrate itr

construction. Inetructionc for opening and cloeing thc

casr., *as€-service operatinne, and ordering of replece.

ment part6 ar€ covered on page four of thie bullctin to

aaeist watehmalcetr eerrieing the model.

(over)

IAN '  C  A5T ER,  P  E i lN5Y LYA N 'A
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[xPtoDrD vfcfv oF CASE Atst]rilY

cut.Alv^Y vlEw or tHt aNtrDE
of rfic ttrn JHowrNG THt
tosfiloN ot txt crYtt^t cAsrET

xEY S';S Dtf^tt SHOW|NG
rxl oNtY tosfiroN YfHtctf
w'tt rftrilT t]ftt ?AlT-t]tE
mov$AEt{f lr^tf of THE
stEr-Io tc uNtocr[o ot
O I S E N G A G E O  f  I O A {  T H T
c l o w x - s T € H  A s g E i l t t Y
SHOWN AI I.OWEI IIGHT

STAl*r*orerlol No. 7Ol
(Rcplac*rment crystah lwnhhad
plete with tre:w crystal tasfrar.)

GAS|(E!, Cryrlol-ltrofcriol No. 702
(prctormcd to thix shtpcl

cut.Arv^Y vtctv of THt ltlEr
SHOWING SEA| Of rHt ,,O|XT
lEtwtEH tfztr AND tAcr

GA3KEI, tslsl*f{qtadol No" lO3

Shepe of garkot bcforc it hao bcen in-
ltalled on bezel ia circulrr ec shown
here in phentom view.

KEY STtn-Moterial No. 7O4

cnowN-sTEr ASSEilBtY
}lctcrlol No. 7OO

(Tllc elmp,lete axrrrrnbly only
h availeblc lor rcplaement
purposes)

s${i

Page 2



cno55 s[cTtoH DrrAn oF cAst AsSEr$Bty
JOB 'HEET
wr*J7
Sheet 2 of. ZCRYSTAL 6A5TET

Tqlq4_lrr-att of ctte crystal
to thc bc.tcl.

CTYSTAI. GA'XET
sltct ertcnbtyr ol tlrc crystal
to the bzcl- Notc defrcction
ol rha (a*ct which providet
tdetqEic lriction *at ol thc
lercl-cry$al joint.

CASE 8EZEI,

clYt?AL _*+

illl.lUT[ HANO

DtAt -

tioYtilENT __'>

CASE BACX

BEZET

tEzEt G/\$(El
llfprr rercarlff ol bxcl to
a* back.

8EZEL GASKET
at|q{ , ttc.,ttrl,!, ol h*l arld
ca* back. JVote ftrc flol|9 ol
the tasfref tnatcrial providint
a amplete *al oI thc bezel-
hack joint.

crolvH-srEfil AssEitBLY

(s-5s) l i rr1-J?
$heet Z of Z

CROSS SECTION DETAIL OF CRO}VN-STEIII ASSTfiTBLY

cRowN-$TErfi ASSErsSrY
includcs all comptrlntx shadd
in thc drawing. Thc *mplcte
assernlly only ia availablc tot
replaentcnt prurprrls,

IttiPoRtANl:

OETAIT OF ASSETBI.Y
oF TWO-P|ECI STEil

sftonrs that a;talrn cannof bc
pulld ant bcyond tlze "*t
psilion" without danta(c to
lbc rrrovcmcnl.

Page 3

(over)



HA TTLTON 'ENVrcE ruLI.TTIX 2AI

How fo opcn lhe Srandon coso

Ilold the wateh in a dial-up porition. Ineert a cad€
opener under the elight lip on rhe bezel at 6 o'clock,
and gendy p.y open ae in opening a conventional
watch caae. Becauee the case berel and caae back fit
together with teleacopic friction on the eides as well
Jr orr ttre ende, rhe bezel doer not snap free frcrn
the back when the case opener ie ineerted under the
caoe lip. It rrill be neceesary to lift the bezel free from
the cas€ back.

How fo rsmove lfre rnovenrent
Crom tha ccrsa

Do not stternpt to pull the crown our-beyond the
set poaition. The crown-ftem conetruction on the
Brandon ia of an interloclcing lype*not the elaw
type urually employed-so it can noc be pulled out
without damage to the etenr until rhe movement ie
removed from the caae back.

Do thir lo romova moy?nrant lrom colei with the
bezel removed, turn the crown until the interlocking
k"I joint of the {two-pieee) stem (to right of 3
o'elock on the dial ) is parallel to the top and bottom
of the casei then eimply invert the case over the
(tissue-covered) palm of the hand and the movement
will drop out. Should the morement tend to stick,
return the caee to "dial.up" poeition, check the align.
ment of the intcrlocking joint of the two.pieee Etem
and re-invert the caae, ff the movement then doea not
oom€ nut of the care, return to the dial-up poeition
and csrefully ineert a case opener between the move.
rnent and caae at 6 o'cloek to looeen it. The rlove-
ment can then be lifted free of the case.

How io replace lhe rnovem ent ln fhe cosa

Turn the crown eo that the Lock Stern-the part con.
taining the female interlocking elot in the crown
half of the stem (between 3 o'elock snd the caee edge)
ie parallel to the top and bottom of the cag€. Turn
the Key Stern-movement helf of the erem--€o that it
will key or interlock with the Loek Stem or crown
half of the gtem. Then ineert the movement in the

caee in the usual manner and replace the bezel. The
easieet way to replaee the beael ia to begin the re-
seating of it at either the 12 or 6 o'clock end and
work towarde the oppoeite end. Be careful not to dis-
lodge or dietort the bezel gasket. \Fhen the bezel is
properly eeated, the bezel and the back ahould be
firmly preeeed together ta ineure a tight fit.

How to replace o broken .rystol,

\[ith the bezel held between the index finger and
thumb of each hand-bezel inaide towards you-
exert s firrn even pressure with both ttrumbs until
cryetal ie releaaed. If crystal is cracked or broken, uae
care to prevent cutting thurnbe. Il the crystal rs
broken q. neto, genu,ine Hami.Iton *ystal and crystat
gasket tnust be f.tted to restore the original proteethre
qualities.of the ecrse, The;e eornponents are available
only at the Hamilton factorl'. Replacement cryatale
are rupplied complete with gasketE. Tfith the new
cryatal gaehet properly eeated, a new cryetal ie in-
etalled by eimply poeitioning it in rhe bezel opening
from the front and seating it by applying firmo even
preasure with the thumba.

How to reptflce a brahen stent

Stem breakage occrrrring in the Lock Stern-the
crown half of the etem-requiree a new Crown-Stem
aseembly, Material No. 700. Breakage in the K"y
Stem-the rnovenent half of the stem*requiree a
new part, Material No. ?04, which is replaced in the
conventional rnanner.

Where and how to order cryslars,
gqskets, sfems r and crowns

Genuine Hamilton replacement Cryatala, Gaekets,
Key Stemao and Crown-Stem Aeeemblies for the Bran-
don are available only at the Hamilton factory. It ie
of primary importance that only genuine replaeement
parts be ueed, otherwi*e the original protective quali-
tiea of the caae csn not be asgured. Addresr all orders
for replacements to the CASE'ORDER Departrnenl
And pleaee uae both part name and material number
on orders for replaeement partt.

3NANDOil. NEPLACTMTilT PARTf
Avgilobh Oaly of thr llnaillon Foclcry

|rrrf tolrrr

Crown.Stem Assernbly .
Cryetal
Gasket, cryatal, grey plaetie . .
Garkef beael, blacli Neoprene
KepStem (Movement Half of Stem)

rllalcdnf l{o.

700
?01
782
?03
794

CHICAGO SCHOOL OF \TATCHMAKING



uNtr w1

tEISOt'f 1 Gnrcrgc scltoQr o; rAr€ilnAr|r|E

TOB gfiCIt

Irl--J8

CIEA$JI{S CAS: Fendaat Type

Fqepp{icr0.qF . }}lFpq} Ar rg}l

A custonier judges a wateh by appearaJrce as well as perfonnance. Therefore,
every effort should be med,e to give the watch case the best appearance that
ls  poeslb le.  .

roolpr EqurH&iNt +sg_slffiI,ryjH
soap (taundry) * stlff brush - Ethyr Arcohol (solveat #L't

PROCEDURE

$0w r0 qrr*u, g Pffiq$,IT,, rwE

]. tfash case thoroughly with soap aad water using a sttff brrrsh.

2. Rlnse with warm vlater.

5, Dry bezel and crystal with soft cloth. (Crystals other than glass are
danaged ln alcohol ]

4. Dlp renrainilg perts of case ln alcohol, flush alcohol through sten and,
sleeve, If a huntt&g saso, f lush thoroughly in back of l i ft eprlngs to
reriove a]-l tracee of water.

5.  Dry wi th sof t  c loth.

6, Warn over heat uatl l all trace of alcohol is removed.
lS0lS: If crystal is loose, cernent ed.ges with crystal cement' see Lpssoa 5.

(8-55) Wr*rA



UNIT w1

tEISOI{ I clilcAco icHooL oF rtlcfixArlrS

,OB SHCCT

g}-t9

CTSANII{G CAffi: fvro-plece l{rist l{atch. Type

T€q I,F,.,sQgrs$#)1"r. Ary_suPFrr.$?

Soap (taundry ) - St iff bnish

PT?OCEDWE

IIOIf TO CIEAN A TT{O-PTE6E $IRIST ISATCS CAffi
- # f f i *

1" Sash case thoroughly with soap and water using a etlff brueh.

2. Rinse wlth warfi, water.

5" Dry wi th sof t  c loth,

NOTS: If crystal is loose, cement edges witb erystal cenentl s€€ Lesson

(8-5S) m-rg



uHtr w1

LTTT(}il I

JOT SHTff
g1-t10

p-9IIsSIlrC .c,Affisj Karat Gold t 10k, 14k, etc ,
Nickel Silver ease {Gerr,ran

filrclso $cnsol or xtrcHffmtro

if naaessaryJ

should be removed..

to rernove aIL traces of trlpoll.

to rernovo all traseg of rouge.

sea lesson f,3.

) ,  S i lver  case {s ter l ing -  Coin}r
Si lver, Nlckeloid, otc. ) ,  Flat lanrt.

T99T,s I Ep.rrrFrylFr .+j'lD srysrrips,

Pollshing motor - Pollshieg hea& - fripoll buff * Rouge Buff * ?rlpoli - Rouge

PBOCEDUNE

I{0}I T0 }9LrSH g 0A$E

1. Remove all foreign irratter, (Wash

2, I f  crystal  J.s other than glass i t
{see lessoa ff5 for replaoeneat}

3 .  Fo l i sh  w i th  t r ipo l l ,

4. Wash. tb.oroug!.ly in soap aad v.later

5. TfiPe drY 
"'r1tr5 

soft cloth.

6,  ?ol ish $i th rou.ge.

?" I{ash thoror:gj:.1y in soap arid. water

8*  Dry  w i th  so f t  c lo th . '

9.  $eal  crystal  u l th crystal  cene.nt ,

I{Ots$:

Remove leatb.er straps when polishing. Cord. band,s, such as s11E or nylonr san
be teft  on and uashed wlth case..hletal or erpansion bands'should not be Fol-
ished uith trlpoll but do not have to be rernoved^ from case. ft ls l-nportant
that ail expaaeion type band.s be dipped" ln alcohol after wanhing ln water and
Cries srith soft cloth and vtarrn over heat to renove a1cohol.

ta-sr ) w1-J10
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Infornatlon by Mlclo Satch Comlnny sf Anerlca, Ine.

T00,Is. seu[ll6EliT Ai\D sIn?.tI3F

Cage srench - Cass vlse - Screfldrlvers * Twaszers - Pegnood

PRODEDURn

A, HpE r0 sFMo'f3 !4Ip0

\\t\\ fl6. r

1. Unscrew ba* ol eass wilh propar wtench,

2. Pull or.ll sfem in handsstlinq posifion, looscn datent scr€ll and remove slcm.

3. lnsorf fweezer inlo siern hole of lhg movement (Fig. l), liff movemenf (Fig,2), now loose, oul of the case.

}TEPI.ACE UIDO }IUUTIIbIUT POITIETKIIND TN CASE

l, Hold and insort movamonl inlo fhc casa oposile slam hole (Fig. 3) under lhe bent ring of the care'

2. Push movomanl strongly down inlo the case (Fig,4), with a wooden stick on the barrel bridge.

3. Inrert$fom,screw on t ightlydelenl,closefhrcase,andthe€kair-cndwaletproofnesswilh the MIDO SUPERVfATERTEST

machinc,

$
\il

B.

JOI gHsET

trlnTIL

,l,r////

v
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CASTNG }IATC}ffiS: Open Face Case with SrBiss Type Setting Mechanisn

IFrRqplIiT0Ry r-l{T?Fl,iAr r 0N

there are sone models of S'{tss and Anerican uatehes that have a stem whtch ls
part of the movement, I.o order to remove this type of movoment fron the sase
lt ls necessary that the stem be rernoved. The stem is locked, into the rnove-
nent by a set lever and screw (detent and detent serew), The reference is
lesson g,  sect ion 383.

TQolsi..,Fpv4pndnlilr ANp sqppr,r-Es.

Assenbly tweezers * Case openor - Screwd"rivers

PROCSDIEtE BSIigHHfCE

A. i{o!y T0 HEM0VE MoTEMtrNrr FRoM A}r* . * -  __ OPEII SACE CASS

1" Rernove back of  wateh case.

?o I f  snap caso, open vr i th case opener"

3. Renove stern.

4,  Remove bezel .

5, Remove case screlrs.

6. Renove movement from case.

B, HOIfl Tg FEFI$OE l,i0ve6!{g IN

1. Re'olace rnovernent ln case
in pendant,

e. Insert stem.

3. Tighten set lever scren,

4, Test stem by pul l ing into set posit ion and

5, Replace case screws and agal.n test stem to

6. Replace bezel and back,

(g-bo)gl.Jla

Sec. ?4, 28

Sec . 2Q, 2L, 22

Les. I  -  Sec. Z.?.A

Sec ,  16 , l? ,  29 ,  3O,

Sec.

AN OPE}T FACE CASg

aligning stem opening ln rnovenent with stern openlng

31, 32

33, 34

turning.

see that it le not,b1nd.lag.


