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Introduction:-

Aims:-
The Certificate in Clock and Watch Servicing isigeed to fulfil the following aims:-

to provide a national qualification, with accrediteational standards, recognisable to
centres, students and employers within the horosdgndustry

preparation for employment as a technician sergiclocks and / or quartz watches
progression to a two year specialist course in ICtwdNatch Repair and Restoration

progression to Level 3 NVQ in Instrument Servicing

Examination design and structure:-

The award, Certificate in Clock and Watch Servicisga “Vocationally Related”
qualification at Level 2, Intermediate Level, witlthe National Framework. It was
developed by the British Horological Institute t@yide a qualification, which meets the
needs of the horological industry; the developnpeatess included consultation with the
training facilities present in the United Kingdor@andidates who gain the award will
have to satisfy the British Horological Institutggininations Board in two mandatory
units and one optional unit; each unit is sepayaetredited and certificated. No time
limit is placed on completion of the Certificate@hock and Watch Servicing.

Mandatory units:-

Unit 1: Technician Grade: Theory of Clock and WatchServicing
Unit 2: Technician Grade: Basic Practical WorkshopProcesses

Optional Units, candidates select one of the follang:-

Unit 3: Technician Grade: Technical Drawing
Unit 4: Technician Grade Practical Clock / WatchServicing

Units 1, 2, & 3 are assessed externally by examonaunit 4 is assessed internally by a
qualified professional member of the British Hogitral Institute (MBHI, FBHI). The
Examinations Board is responsible for the exteasaessment and verifies and monitors the
arrangements for internal assessment.

Information providing, for each unit, an outlinetbe content, details of the syllabus, learning
outcomes and assessment procedure is providedwiithisection allocated for each unit.
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The following grades of pass are awarded:-

Mandatory units:-

Unit 1: Technician Grade: Theory of Clock and WaS#tvicing
Pass - 40% Pass with Merit - 66%

Unit 2: Technician Grade: Basic Practical WorksRopcesses
Pass - 40% Pass with Merit - 66%

Optional Units:-

Unit 3: Technician Grade: Technical Drawing
Pass - 40% Pass with Merit - 66%

Unit 4: Technician Grade Practical Clock / Wa8#rvicing
Pass - awarded if the candidate has providedrgleted “Record
of Repairs” demonstrating competence througtiwibreadth of
skills required by the awarding body.

Candidates receive a certificate showing eachawutessfully completed. There are two
levels of pass for each unit. (‘Pass with Me#6%0) and ‘Pass’ (40%))

To gain the award a candidate will require:-
Pass:- A ‘Pass’ in the two mandatory units thgetvith a ‘Pass’ in one optional unit.

Pass with Merit:- A ‘Pass with Merit’ in both oféliwo mandatory units together with a
‘Pass’ in one optional unit
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Unit 1: Technician Grade, Theory of Clock and
WatchServicing

Outline-
This unit provides essential underpinning knowleftgehe practical units, including

construction, functioning and servicing of basmeépieces and striking clocks, quartz
and mechanical watches and the technology of wasikshop processes.

Syllabus:-

Clocks:-

Clock identification:- types of clocks; terminologyg. carriage, lantern, longcase,
Vienna regulator, bracket

Basic parts of a clock:- frame; motive force; wimglimechanism; train; motion
work; hand setting mechanism; escapement; osaillato

Analysis of a simple clock movement:- barrel asdgnillars; plates; bridges and
cocks; ratchet; click; click spring; cannon pinioninute wheel and pinion; hour
wheel; construction of train; wheels and piniorejgs and crutch assembly

The pendulum and timekeeping:- definition of thaghdum; isochronism;
pendulum formulae and calculations; pendulum susipans; beat setting devices

The motive force:- weight driven clocks; portablegkeepers; mainspring
proportions:- length, width, height; barrel andarlyoing barrel; fusee;
mainspring winder; defects in mainsprings; detatéhbhbrrel; mainspring
hookings

Trains:- types of trains:- going train, strikingitr, motion work, single stage, two
stage; diagrammatic clock trains; train counts

Pivots:- types; proportions; side — shake; end-shd&fects; broaching; bushing

Striking clocks:- rack and locking plate strike rhanisms; assembling striking
clocks

Diagnosis and correction of defects:- e.g. cleaniviear; damage; bushing
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Watches — general:-
Modern wrist watch cases:- snap on back and beaelw on back and bezel,
two piece case, three piece case; water resisiaet; case materials, e.g. gold,
gold plated stainless steel; opening watch casess; bands; bracelets
Dials and hands
Watch movement identification and exchange; pamiification

Calendar work:- simple calendar work

Water resistance:- testing methods; terminologywater resistance

Watches — mechanical:-

Analysis of a simple watch mechanism:- pillar pldtarrel and train bars, cocks;
the watch train; keyless work; barrel assemblytiomowork; friction drive to
cannon pinion; Roskopf motion workentre seconds train

Mainsprings:- spring hookings; snailed barrel aylecoiling click; mainspring
proportions:- length, width, height; mainspring deém, defects in mainsprings

Pivots:- types; proportions; jewels; shockproofiegs; defects
Use of the rate recorder:- regulate; diagnosadabeat adjustment
Diagnosis and correction of defects:- e.g. weamaltge; interchangeable parts;

inspection; servicing

Watches — quartz:-

Analysis of a simple quartz watch mechanism:- tléctv train, motion work;
friction drive to the cannon pinion; handsetting

Analysis of a quartz watch circuit:- battery; switeintegrated circuit; coil;
stepping motor; quartz oscillator; trimmer; inhibit

Electrical units:- amp; volt; ohm; multiples andsuultiples of basic units
Basic electricity and magnetism as applied to quagtches

Watch batteries:- different types of battery; batféting; capacitors; end of life
indication

Piezo-electric effect, principle of operation adtapping motor
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Watches — quartz, continued:-

Tests for quartz watches:- consumption; lower wagkroltage limit; grounding
switch; resistance; rate; diagnose faults; ratastnjent

Principle of quartz liquid crystal display

Quartz movement:- inspection, servicing

Escapements:-

The escapement:- functions of the escapement; bfpescapement e.g. verge,
recoil, dead beat, cylinder, club tooth, pin levatchet tooth, balance and spring

Recoil anchor escapement:- general descriptiomgracf the anchor escapement:
impulse, drop, recoil, supplementary arc and anglpulse angle of the pallets;
advantages of the recoil escapement; diagnoses fault

Club tooth lever escapement:- general descriptiotipn of the club toothed lever
escapement: impulse, drop, draw; safety action:cgpia, roller, horns

Pin pallet escapement:- general description; aaifdhe pin pallet escapement:
impulse, drop, draw; safety action: guard pin,eglhorns

Workshop Processes:-

Marking out tools:- use and construction of scrjlmentre punch, dividers,
calipers, rule

Hand tools:- types and care of: files; broacha#ijiy; smoothing; dies; taps;
screw plate; abrasives

Drills and drilling:- hand drill; drilling machineypes of drills, twist drills;
countersinks

Measuring instruments:- micrometer; vernier caliplgital electronic caliper

Materials:- iron; steel; brass; hardening and teimgework hardening; bluing;
abrasives; polishing materials; cleaning materstéler

Centre lathe:- use, parts and construction: heeklstailstock, bed, carriage,
compound slide; cutting speeds; cutting tools; wwslding techniques: three jaw
chuck, four jaw chuck, faceplate, collets, useeasftees, carrier and driving plate,
drilling in the lathe; safety and maintenance

Watchmaker's lathe:- use, parts and constructieadhtock, bed, tailstock, T-
rest; the graver, use and maintenance; work holdicigniques: collets, step
chucks, wax chucks, carrier chuck, mandrel, jacom, lantern runner; drilling
using a watchmakers lathe; filing rest, compoundesisafety and

maintenance

Certificate in Clock and Watch Servicing; Syllatausl Specimen Papers Version 2005 5



Learning Outcomes:-
The successful candidate will be able to:-
identify different types of clock and watch movensen
understand the construction and operation of sitigla and striking clocks

understand the construction and operation of basichanical and quartz analogue
watches

understand the construction and operation of lpsactz LCD watches
calculate the train of a clock and pendulum length

understand the principles of testing for waterstasice and the measures adopted
by manufacturers to exclude water from watch moveme

diagnose and know how to correct basic defecttoitks and watches

understand the construction and operation of hasis and machines for making
replacement clock components

know the composition and properties of materiatdus make replacement clock
components

Assessment procedure:-

This unit is externally assessed; a 2% hour examimaaper set by the Examinations
Board of the British Horological Institute assesttescandidate’s knowledge and
understanding of the Theory of Clock and Watch Barg. Candidates are required to
answer one question from each section of the exatrampaper - clocks; watches;
escapements; workshop processes and also twentygstestions sampling the syllabus.

The scripts are assessed by Examiners appointdtexamination’s Board on the basis

of the accuracy and depth of the content; two ggadéass are awarded Pass (40%) and
Pass with Merit (66%)
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Unit 2: Technician Grade, Basic Practical Workshop
Processes

Outline:-

The practical use of tools and machinery to meaguogluce and modify simple clock
components made from brass and steel.

Syllabus:-
Health and safety:- personal, fellow workers, vist

Mark out, from a drawing, using rule, scriber, dimis, centre punch, use of
master edge

Use hacksaw, piercing saw and files to producée ttarved, square surfaces to
required dimensions

Drill holes using a drilling machine, countersingin

Use a lathe (watchmaker’s and centre lathe) inolydise of collets and chucks;
centres; compound slide, with lathe cutting t@old graver for turning
cylindrical, flat and spherical surfaces; sharfghe tools and graver; drilling
including “catching” a centre; turning and burnigiipivots; filing flats

Make screws:- cutting threads , internal and edieutting screw slots;
hardening and tempering screws, polishing screeatis, bluing

Produce square holes:- punching; drilling anddilin

Fasten components:- using soft and hard soldegictyniques, riveting, screws,
adhesives

Produce grained and polished finish to flat andedrsurfaces on brass and steel
Form simple bends to brass and steel components

Heat treatment of steel and brass:- hardening,@engannealing, bluing
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Learning outcomes:-

The successful candidate will be able to:-
read drawings, measure and mark out componentsaaelu

make and modify steel and brass components fokslmcwithin a tolerance

of + or - 0.1mm using basic hand tools, a cerdtied and a watchmakers lathe,
including the cutting of threads, hard and softleahg, riveting, heat treatment and
finishing to provide polished, grained and bluedates.

Assessment procedure:-

This unit is externally assessed; the British Hogadal Institute provides each candidate
with a dimensioned drawing giving full details of assembly of small clock components
or tool; the period of two weeks is allocated fandidates to produce the component.

A declaration signed by the candidate and, whepeogpiate, the college tutor provides
confirmation that the piece is the candidate’s avank; 10% of candidates will be
contacted by an Examiner to verify the declaration.

Examiners appointed by the Examinations Board agbespractical test pieces by

considering accuracy, quality of workmanship amish. Two grades of pass are
awarded, Pass (40%) and Pass with the Merit (66%).
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Unit 3: Technician Grade, Technical Drawing

Outline:-

This unit includes the use of orthographic, isometnd oblique projection to draw
components for clocks.

Syllabus:-

Use tools for drawing:- e.g. pencils; drawing lubdr-square; set squares;
compasses; dividers; rule; paper and/or compQ#®&D program, printer

Layout drawings:- title block; scales lettering andnerals

Produce drawings in orthographic projection aceagdo “Engineering Drawing
Practice for Schools and Colleges” (PP7308):-

1. use different types of line e.g. outlines, disien lines, limits of partial
views, hidden detail, centre lines, cutting plareesnciding lines

2. produce sections and sectional views:- cuttiaggs; hatching
(separated areas, adjacent parts, hatching adjpadstat the same
angle)

3. use conventions e.g. symbols and abbreviatsinglified
representations of intersections; plane faces bndrical parts;
knurling; screw threads including assembled thrdaudets; gears

4. dimension drawings:- general principles; progctines; dimension
lines, arrowheads, arrangement of dimensions; dsinamg
interrupted features; methods of dimensioning comfeatures

5. produce title block to contain title, scale,tantype of projection

Use different types of projection:- first anglelmgraphic projection; third angle
orthographic projection; projection symbols; isornwgprojection; oblique
projection

Produce constructions - epicycloid; hypocycloidalute
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Learning Outcomes:-

The successful candidate will be able to:-
read dimensioned drawings

produce scaled drawings of clock components arehasiges according to
procedures detailed in PP 7308

produce pictorial views of clock components in igbrc and oblique projection

draw various construction including loci which fothe basis of gear tooth forms
(cycloid. epicycloid, hypocycloid)

Assessment Procedure:-

This unit is externally assessed, the ExaminatRoerd of the British Horological
Institute sets a 3 hour drawing examination. Cadaugis are provided with a pictorial
view of an assembly of clock components; they ageiired to draw to scale, in
orthographic projection, various elevations withithout a sectional view. The drawing
is to be titled and dimensioned. Drawings for thareination may be produced
manually, using pencil, paper and drawing instrutsien using CAD. If CAD is chosen
the candidate must submit a printed copy of thevohg together with details of the
program used and a copy saved on disc. Duringtami@ation the candidate is only
permitted to open the CAD program and is not alldbweeaccess information from
another computer via a network or shared server.

Examiners appointed by the Examinations Boardsase technical accuracy and
completeness of the candidate’s drawing. A cartdidaining over 40% will be awarded a
“Pass”, if gaining 66%, or higher a “Pass with Meis awarded. A Pass (40%) is
required to demonstrate competence.
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Unit 4: Technician Grade, Practical Clock / Watch
Servicing

Outline:-

The practical servicing of basic clocks / watches.

Syllabus:-
Clocks:-
Clock identification:- identify by type and caldonumber

Customer care:- record customer details; giveratewstimates for repairs;
record accurate details of clocks and work comglete

Cleaning fluids:- select, use safely and dispossithf respect to the environment

Single train movement with going barrel; dismantlean, reassemble lubricate
and adjust

M ass produced rack strike movement:- dismantlenckemssemble, lubricate and
adjust

M ass produced locking plate strike movement:- digleadean, reassemble,
lubricate and adjust

Fusee:- safely remove the power and set up a fusgement with the appropriate
pre-load

Mainsprings, barrel and loop end mainsprings (gjgrimot enclosed in barrels):-
safely remove the power, dismantle and reassemilevament with barrel and a
movement with a loop end mainspring

Platform escapement:- remove dismantle, cleamgplace and adjust

Worn pivot holes:- use cutting and smoothing breaciselect and fit a variety of
bushes; return wheels to upright

Worn pivots:- restore as appropriate by turningnstg and burnishing, use of
pivot file

Beat:- check for “beat”; adjust
Timing machine:- use to regulate a clock for ratjust beat and identify defects
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Mechanical Watches:-

Watch identification:- identify by calibre and dake number

Customer care:- record customer details; giveratewstimates for repairs;
record accurate details of watches and work coraglet

Cleaning fluids:- select, use safely and dispossithf respect to the environment

Lady’s and gents wrist watches and pocket watahasual wind , pin lever and
jewelled lever, calendar:- dismantle, clean, readse, lubricate and adjust

Timing machine:- use to regulate a watch, adjuat,kmnd identify faults
Jewels and pivots:- identify worn and damaged jewglot holes and pivots
Mainsprings:- remove, replace, identify and select

Watch glasses:- select and fit a variety of walelsges suitable for mechanical
watches

Straps and bracelets:- fit a variety of strapslaiadelets, remove and replace
different types of spring bars (e.g. simple, tlouved, flanged, clasp and bracelet
spring bars); remove a variety of links from biate

Button and stem:- remove, replace, select anckfit stems and water resistant,
dust proof and ordinary buttons

Pushers:- remove and replace a variety of pushers

Calendar work:-dismantle, reassemble and lubrigegdual and instantaneous
calendar work

Water resistance:- renew a variety of water raststeals to buttons, pushers,
glasses and case back as appropriate; executeresitdance tests by wet and dry
methods to verify to manufacturers specificatiohdxcluding diver’'s watches

Quartz Watches:-

12

Watch identification:- identify by calibre and dae number

Customer care:- record customer details; giveratewestimates for repairs;
record accurate details of watches and work coraglet

Watch glasses:- select and fit a variety of watlelsges suitable for quartz watches
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Quartz watches, continued:-
Straps and bracelets:- fit a variety of strapslaiagelets, remove and replace
different types of spring bars (e.g. simple, tltumved, flanged, clasp and bracelet
spring bars); remove a variety of links from biate

Button and stem:- remove, replace, select andefit stems and water resistant,
dust proof and ordinary buttons

Pushers:- remove and replace a variety of pushers

Calendar work:- dismantle, reassemble and lubrigegdual calendar work

Water resistance:- renew a variety of water resigaals to buttons, pushers,
glasses and case back as appropriate; executerasitgance tests to verify
manufacturers specification but excluding diveratehes

Multimeter:- make appropriate electrical testsuaohg: consumption, lower
working voltage limit, grounding switch and resista, test watch batteries under
appropriate load
Watch batteries:- remove, select and fit a vardtyuitable replacement batteries

Cleaning fluids:- select, use safely and dispossittf respect to the environment

Lady’s and Gents quartz analogue watches- dismaélan, reassemble, lubricate
and test

Liquid crystal display watches:- dismantle, cle@assemble and test

Learning Outcomes:-

The successful candidate will be able to:-
dismantle, clean, reassemble, lubricate and adasst clocks / watches

conduct appropriate tests on clocks / watches tieriahine conformity with
standards of accuracy and operation

diagnose defects in basic clocks / watches

correct simple faults in basic clocks / watches
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The assessment strategy:-

This unit requires the candidate to produce a “Riob Repairs”. The “Record of
Repairs” gives the Examiner basic information almotimber of clock / watch repairs
that the candidate has completed. The Institudeiges a form, the “List of Contents”,
to guide the candidate. This form shows the numbegpairs which are required and
also gives a number of “Repair Processes” suctefasshing and burnishing clock
pivots. The candidate uses the “List of Contendstemise the repairs that are being
included. Separate forms, “Clock Form”, “Quartz téfaForm” and “Mechanical Watch
Form” enable the candidate to record details abaah item that has been repaired
including the nature of the work undertaken. E@sgair has to be checked by a
professional member of the Institute (MBHI / FBi)ensure that the work has been
completed to a good standard.

There is the opportunity to select from the follogiRecord of Repairs:-

1. Clocks - The candidate has to complete six ctephirs together with a number of
basic clock repair processes.

2. Watches - The candidate has to complete terhwafiairs together with a number of
basic watch repair processes. At least five ofdhvestches must be quartz watches
and five must be cased as distinct from movemenhi®re are no particular
requirements regarding the size of the calibres.

3. Clocks and Watches — The candidate has to coenfoler clock repairs and five
guartz watch repairs together with a number ofdéasick and quartz watch repair
processes. The quartz watches must be cased tladinemovements.

In each instance the “List of Contents” summartbesoverall requirements and enables the
candidate to record all of the various items tlaatehbeen repaired. A separate form for
each repair, the “Clock Form”, “Mechanical Watchiad or “Quartz Watch Form”, is used
to describe the work completed.

The forms for documentation and the Assessor Gail&lotes are available from the
Examinations Secretary at Upton Hall.

Assessment Procedure:-

This unit is internally assessed by qualified mersloé the British Horological Institute
(MBHI / FBHI) as explained above. Candidates aired to produce a “Record of
Repairs” describing the work they have undertakbamservicing clocks / watches.

The Record of Repairs is checked by the Senior x@mo ensure that the required
number of items have been serviced and the fund@tservicing processes have been
included, every item and process must have beemeggto ensure that the servicing
has been completed to a high standard. A candidabehas met all the requirements will
achieve a Pass.
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Specimen Examination Papers
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L EAL )

EMTA Awards Limited

British Horological Institute

Certificate in Clock and Watch Servicing, Unit 1

Technician Grade, Theory of Clock and Wafs@rvicing
22" May 2002

Time allowed :- 2%2 HOURS

Important notes - please read carefully

1. You will be known to your Examiners by your exaation number only, please put this
number at the top right hand corner of all shekfsper you use, including Section E

2. There are four sections, A, B, C, D where eadstion carries twenty marks. Section E,
which is on two separate pages, contains twentst singwer questions, each of which
carries one mark.

3. You should attempt questions as follows:-
A total of four questions, one from each of Sedid, B, C and D
All questions from Section E should be attempted ais only brief answers are
expected, the answers should be written in theespprovided on the question paper.

At the end of the examination period the pagesg your written answers to
Sections A, B, C and D together with Section Eusth be numbered in sequence
before being collected by the invigilator. Afisavers should be clearly numbered.

4. Good informative sketches or drawings, withwhgous components labelled, should
accompany all descriptive answers, where appraprsaice they could attract a significant
proportion of the total marks awarded.

5. All answers must be written in blue or black,inking a pen or ballpoint. Pencil will not
be accepted except where appropriate in sketche&maings.

6. Any calculations required must be shown anddaitlin a clear and logical manner. The

use of non-programmable calculators is allowedyidiog the form of the calculation
itself is clearly written down in your answer.
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Technician Grade, Theory of Clock and Watch Sengci
22" May 2002

Section A
Clocks and Clock Servicing — answer one questiondm this section.

1. The diagram shows a typical 8-day longcase mewmenvith rack striking.
a) Name the components numbered 1 to 12 in theaiiag (6 marks)
b) Describe the action of the striking mechanism. (11 marks)

c) State the two functions of the hammer springexmain how they are achieved with
the type of spring shown. (3 marks)

Enlarged portion
of diagram

/f' )
iy

7

2. A regulator clock has the following wheels amigns:-

Great wheel 144 teeth

Centre wheel 96 teeth Centre pinion 12 leaves

Third wheel 90 teeth Third pinion 12 leaves

Escape wheel 30 teeth Escape pinion 12 leaves
Give the formulae and calculate the ‘train’ and dlaeation of the clock if the great wheel
makes sixteen turns. Show each stage in your ledilmos clearly. (8 marks)

There is no motion work present in most regulatocks and thus the hour and
minute hands are not “concentric”; where on tted idithe hour hand usually situated ?

(2 marks)
Use a labelled diagram to show one type of clockanowvork; indicate the direction of
rotation of the wheels and pinions. 4 m@arks)
Describe three methods of providing a “frictionviin clocks to enable hand-setting.

(6 marks)
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Section B
Watches and Watch Servicing - answer one questionoin this section.

3. Draw diagrams showing clearly, for two methdasy a mainspring is hooked to the barrel.

(4 marks)
List six reasons why a mainspring may have to ptaoced. (6 marks)
Describe the damage which can be expected whenrspniag fails in service.
(6 marks)
Explain how varying the dimensions of a mainspaffgct its strength. (4 marks)
4. Describe two different methods for testing achatse for water resistance. (14 marks)
List the advantages and disadvantages of each thetho (6 marks)

Section C
Escapements - answer one question from this section

5. Use labelled sketches to show the componeriteegéwelled lever escapement, include the

balance and spring. (12 marks)
Explain the “impulse action” of the escapement. (6 marks)
Explain the “safety action” of the escapement. (2 marks)

6. Give reasons why the recoil escapement is coyusied in domestic clocks. (2 marks)
Using a neat diagram with labels show the escapeldnd pallets of a recoil escapement.

(8 marks)

Briefly describe, using annotated sketches, etagesn the action of the anchor escapement.

(10 marks)
Section D
Workshop Processes - answer one question from trggction.
7. A horology workshop would often contain an 8 rathe.
Draw a labelled sketch of the main components @& amm lathe. (10 marks)
Name five types of chucks used with such a latliegive examples of their particular
applications. (10 marks)

8. Use sketches to show clearly the cutting edgesmtypes of drill used in horology.

(4 marks)
Give the application and, advantages and disadgast®r each type. (6 marks)
Describe the steps you would take to accuratelgtéoa hole in a flat plate prior to drilling.

(5 marks)
Describe the steps you would take to accuratellyalhole in the end of a turned blank in the
8mm lathe. nfarks)
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L EAL )

EMTA Awards Limited

British Horological Institute

Certificate in Clock and Watch Servicing, Unit 1
Technician Grade, Theory of Clock and Watch Samng
22" May 2002

Section E WRITE YOUR EXAMINATION NUMBER HERE

Write a brief answer in the space below each questi; 1 mark is awarded for each question

1 Whyis a “recoiling click” fitted to modern mechaal watches ?

2 What is the function of a “fusee” ?

3 Give the name of the spring in a clock which presidhe friction drive to the cannon wheel and
minute hand.

4 What is another name for a “split chuck” ?

5 Why were “cycloidal cheeks” present in clocks ?

6 Describe a contrate wheel.

7 Who first appreciated the properties of a pendulointimekeeping?

8 When would a watchmaker use “diamantine”?
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9 Who invented the “detached lever escapement”?

10 In alever escapement, what is the function ofvdfa

11 What is the advantage of turning work “betweentessi?

12 What is the shape of a “crossing” file ?

13 What is an “equivalent simple pendulum” ?

14 Whatis a “ligne” ?

15 Why are “detachable barrel arbors” found in sonoeks ?

16 What is the correct method for cleaning away antair@ogging the teeth of a file?

17 What parts of a watch normally provides the frint@oupling to drive the motion work ?

18 In a wrist watch how is the crown retained on tlieding stem ?

19 Which two metals are added to iron to produce Eainsteel ?

20 What influence does a reduction in temperature loavihe period of oscillation of a plain metal
pendulum ?
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L EAL )

EMTA Awards Limited

British Horological Institute

Certificate in Clock and Watch Servicing, Unit 2
Technician Grade, Basic Practical Workshop Prosesse
22" May 2002

Important notes - please read carefully

1. You will be known to your Examiners by your exaation number only, your work must
be clearly identified with your Examination Numbisr means of a tie on label. In
previous years some unidentified work has beernvedeplease ensure that your time and
effort are not wasted in this way.

2. The package containing your work must be cleadyked "Practical Examination” with
your Examination Number on the outside of the pgeka
It should be addressed:- The Examinations Segretar
British Horological Institute
Upton Hall
Upton
Newark
Notts,
NG23 5TE
United Kingdom.

The date of arrival of the package will be recordbd package will be opened by the
Examinations Secretary and mosly contain the test piece, your declaration and the
postcard which enables the Institute to inform winen the piece has arrived. The
Declaration will be retained at Upton Hall and Bractical Piece forwarded to the
Examiner for marking.

3. Practical Pieces, whether or not completelysfied, are to arrive at the Institute on or
before the date given on the drawing*; candidatésmse work is received late will be
penalised, dependent on the degree of latenes® days: 5%; 3 - 5 days: 10%; over 5
days piece will not be accepted). In order faun y@ know when your test piece has been
received please ensure that the enclosed cardnpleted and sent with the test piece.

The card will be returned to you giving the dateesfeipt at Upton Hall. In case of loss or
delay in transit, it is advisable to request evaeaf posting from the Post Office. In the
event of any delay arising between the date ofatebpand arrival at Upton Hall please
inform the Institute and include evidence of pagtin
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* Please note, candidates at some colleges wibinoeacation for one week during the
period allocated for making the Practical TRisice, the dates for completion will, for
these candidates, be one week later thanateticon the drawing.

4. You must complete and sign the declarationebtittom of this page and return it with
your work. All components, including screws, tapars etc., are to be produced by the
candidate, unless the Institute indicates otherwise

5. An Examiner may contact you, either during derathe Examination, to enquire about the
various processes you have undertaken when makengractical Test Piece.

6. Examiners consider the accuracy of a numbeimoeénisions and some elements of
workmanship and surface finish. This “samplingdgess cannot consider every point of
accuracy or quality of construction. If it is egitt to the Examiner that a candidate’s work
includes aserious error in the accuracy or workmanship of an aspettbeing routinely
checked five marks will be deducted from the tetadre.

E.g. components fastened with Loctite or Supergiaad of riveting
soldering to repair component broken during aoiesion
excessive error in dimension (over 1mm)
repivoting

7. Your test piece will be retained by the Insstédr a number of years.

Candidate's Declaration:-

| declare that the whole of the work in producing his Practical Test Piece is my own
work, not aided or advised by any other person. M@over, my signature is given in the
knowledge that if it is found, at any time, that afalse declaration has been made, any
“Pass” or “Pass with Merit” achieved in this and other Horology Examinations may
become null and void.

Candidate’s Name ........oovoioiii i Examinatidomber ...............

Make sure that your examination number is on the pekage and your work.
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EMTA Awards Limited

British Horological Institute

Certificate in Clock and Watch Servicing, Unit 3
Technician Grade, Technical Drawing
22" May 2002

Time allowed :- 3 HOURS

Important notes - please read carefully

Barrel and Barrel Arbor Assembly

The drawing shows the components of a Barrel amteBArbor Assembly in an “exploded”
view; the parts are to be assembled in your drawiihg barrel wall would be soft soldered to

the great wheel

Any dimensions or details not present are to berdehed by the candidate.
Instructions:-

Draw in orthographic projection to BS 308 (as dethin PP7308), to a scale four times
full size, three views of the ‘Barrel and Barrelbar Assembly’ as shown in the
accompanying pictorial drawing. Note carefully threentation of the various components
and draw them as shown:-

1. afront elevation

2. a side elevation as viewed in the directiorhefdrrow A

3. a sectional plan as viewed in the directiorhefdrrow B, the
section plane is along the horizontal centre lihthe
assembly shown on the pictorial view. You arenequired
to show hidden detail in this view

- Add a title block and five dimensions to each elmra
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