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A U T H O R ’ S   P R E F A C E

This handbook is intended for the use of young beginners in their elementary practice with watchwork.   The technical terms will be useful for reference to many who are older hands;  the technology of the horological art having been somewhat neglected until quite recently.

The early chapters embrace information on the repair and adjustment of watchwork which I wrote for the guidance of young beginners, and published intermittingly in a periodical.   Several readers urged that this matter should be reproduced in book-form, and assured me that it would benefit a wide circle of young jobbers and have a large sale. 

The Glossary of Terms Used in Watchwork, which forms a large portion of this book, was prepared several years ago and forms part of what was intended to be a comprehensive treatise on Practical Horology.








P. N. HASLUCK.

London, March, 1887.
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CHAPTER II

A WATCH MOVEMENT AND HOW TO TAKE IT APART

P

ERHAPS of all mechanism that of a watch has the greatest charm for the ingenious amateur.   The smallness of the pieces, and the cleanliness that is indispensable in all operations connected with watch repairing, form an additional reason for its general favour amongst those of a mechanical turn of mind.

It has been said that “watch-repairing cannot be learned from books”;  and undoubtedly there is a great deal of truth in the assertion;  but at the same time it is almost as correct to say that watchmaking cannot be learned without books, for such a comprehensive knowledge, mechanical and scientific, is necessary to ensure uniform success that incessant book-study is quite as necessary as workshop tuition.

It is customary for apprentices to try their hands on a verge watch first, and there are several good reasons for following their example:  amongst others, it is larger and stronger that is usually the case with watches that have the cylinder or lever escapement, more simple in its construction, and (if any part should be broken) not so difficult or expensive to replace (1).   It is therefore advisable, if possible, to select a verge watch for first experiments;  and we will suppose one to be accessible which only requires cleaning and examining, and proceed to minutely discuss the method of doing this.

It will be unnecessary to further mention the duplex, chronometer, and some other escapements not in general use, as they are not likely to fall into the hands of a beginner for adjustment.

In the main, the same method must always be followed whatever kind of watch is in hand, and these instructions must be understood to apply to every kind of watch in general use, no matter what sort of escapement it may have.   Having neatly arranged the tools upon the work-board at the right hand, and placed a clean sheet of note-paper in the centre, we are quite ready to commence our task.  Careful examination is the great secret of success in watch-repairing, and although there may be every reason for believing the watch to be in perfect condition, we must carefully look for any defects that might exist.

The intention is now to minutely describe the operation of taking a common verge watch to pieces and putting them together again properly, at the same time describing the tools used as they are named in connection with the work in hand, giving instructions for the manufacture of those which may be made by the beginner;  and then to go on through various kinds of watches, and give instructions for effecting repairs of an ordinary nature which will come within the scope of a beginner. 

The tools required for the purpose are neither numerous nor costly;  a small screwdriver is, perhaps, the only special tool which is absolutely indispensable (2);  a pocket knife having a small blade will be useful; and a pair of watchmaker’s tweezers are also desirable.   The movement has to be supported by its circumference whilst being taken apart, and for this purpose the watchmaker’s eye-glass is generally used, though hard wood rings are made specially and sold by most dealers in watchmakers’ materials.   In the absence of these, however, a good substitute may be improvised by using the ring of a table-napkin.

(1) This of course was written in the 1880s when derelict verge movements were as common as late Victorian lever movements are now.

(2) Today a set of electrical screwdrivers, such as can be bought for a few pounds ($5 or less) at any motor-accessory or do-it-yourself shop, will provide all that is needed.   Very small screws (requiring more specialised tools), like those that often secure the outer end of the hairspring in American watches, are rarely found in English practice.

(3) A large “bullseye” crystal, placed upside-down, is another idea as a useful holder-cum-turntable for a movement;  the deep dish will provide clearance for the cannon pinion or the balance-cock (according to which way up the movement is placed).   Use a folded cloth or rag under it to protect it from slipping or being scratched.

The plates, wheels, and other parts of the movement are cleaned by brushing with a soft brush.   Such brushes may be had from dealers in materials, and cost from about eightpence upwards (4).   A piece of dry bread, or better a lump of French chalk, is used to rub the brush on and so free it from grease and dirt.   Tissue paper is used to hold the parts of the movement whilst being brushed, and an inverted wineglass, one having the foot broken off being preferable, is used to cover over the parts which are cleaned (5).   The articles enumerated are all that are really required for the operation of simply cleaning a watch, but to these must be added a bottle of watch oil, with which to lubricate the bearings before setting the machine in motion.

Screwdrivers can be bought for eightpence or a shilling;  but one may be easily made by one having any skill in mechanical manipulation.   The main shaft of the turnscrew may be made from pinion wire or any cylindrical rod of about three-sixteenths of an inch in diameter, having its surface facetted or grooved so as to afford a good grip for the fingers.   The total length of the screwdriver, from the blade to the button, should be three and a half to four inches.   The button is about the size of a threepenny piece (6) and revolves freely on a pivot at the end of the shaft, the pivot being riveted over to prevent the button falling off.   The blade is similar to a bradawl in shape, and may be about one-half to three-quarters of an inch long.   It is, of course, hardened and tempered.   The screwdriver is used by the watchmaker in a very different fashion to that practised by other craftsmen.   The watchmaker uses only his right hand, and placing the index finger on the button, he rolls the cylindrical shaft of the screwdriver between the thumb and the middle finger.   The beginner should practise this mode of handling the tool and cultivate a sensitive touch, so that he can feel exactly what he is doing.   If the screwdriver slips from the slit of a screw an ugly scratch is sure to follow the path of the tool across the plate.   When the shaft is made of steel the blade is usually filed down from the solid metal, but a brass shaft fitted with a steel blade is equally good.   A constant practitioner at watchwork should provide himself with three or more screwdrivers — one for general use, a small one for removing jewel screws (the heads of which are sometimes less than 1/64 inch in diameter, and a large one, with a blade say 1/8 inch wide, to remove large pillar screws etc.   The screwdriver for general use may be just over 1/16 inch in width, and this is the tool assumed to be provided.

Tweezers for watchwork are best bought.   They should be quite plain, made tapering, from about half an inch wide at the closed end, to the points.   Do not have those which are fancifully shaped.   A good pair, made of steel, will cost about a shilling.   The points should be hardened and tempered, and care must be exercised when clipping pieces of brass in them, as the steel will scratch.   Brass tweezers are used in order to prevent such a mishap, but for the general run of work steel ones are preferable.   The insides of the jaws are left quite smooth, and the serrated tweezers, such as are usually found in dressing-cases, are not adapted for watchwork.

An eyeglass (7) is usually considered indispensable to the watch adjuster, though I entirely disagree with such a theory.   It requires considerable practice to enable one to hold the glass properly by the skin around the eye without further assistance, and when the feat is accomplished but questionable benefit results.   I strongly recommend anyone to work without an eyeglass if his eyesight is sufficiently good to enable him to see properly.   With regard to the difficulty which beginners have in holding an eyeglass, it is equally easy to hold a glass of one or two inches in diameter, or any intermediate size.   To grip the glass, press the upper edge under a slight fold of skin just by the eyebrow, and raise it upwards about a quarter of an inch;  then let the lower edge of the glass fall upon the skin of the cheek under the eye, and the glass will be found firmly gripped.   Time alone will render the beginner accustomed to wearing an eyeglass;  and it is by no means an indispensable accomplishment.

(4) The cleaning-brushes sold with electric shavers make an effective substitute.

(5) Today many kinds of clear plastic container are easily found for this purpose.   The bubble-packs in which small electrical parts etc. are sold can be useful if nothing else is handy.

(6) A common size today is about 9/32”, or 9mm.

(7) Now usually known as a loupe. — It should perhaps be remembered that the English watches with which the author was chiefly concerned were rarely smaller than U.S. 12 size.

The brush used for cleaning should be itself kept clean by brushing a piece of French chalk, such as is used for chalking billiard cues;  or, failing that, a piece of very dry bread will serve the same purpose.   When very dirty the brush should be washed with soap and warm water, and it must be thoroughly dried before being again used on the parts of a watch.   For cleaning some parts alder pith is often used.   This is sold in bundles by material dealers.

The bench on which to make our first essay in watchwork may be the drawing-room table, for all the harm that will be done to it.   Any firm table will do;  and to prepare it for our use it is only necessary to spread a double sheet of white note-paper on it near one side, and place a seat in a convenient position.   With the tools and materials enumerated as essential lying within easy reach, and the watch to be operated on in the centre of the sheet of paper, now suppose the novice seated at the bench ready to commence operations on a verge watch.   The first thing to be done is to get the movement out of the case.    This is done differently in different makes of watch, but verge movements are invariably fixed in their cases by a joint and bolt.   At a point just under the figure VI will be found a small steel projection, forming a spring catch-bolt.   Press this in (8) (towards the centre) and the movement will be opened outwards, there being a joint at the figure XII.

The joint-pin should be pushed out before opening the movement, and tyros should remember that the pin is always put in the joint with its smallest end towards the knuckle of the bezel and must therefore always be pushed out in the direction of from the IX to the III.   The pin is generally pushed out with the points of the tweezers, though [there is also] a special tool made by inserting a steel pin in a handle and called a joint-pusher.   The majority of watch-jobbers, however, use the tweezers.   After removing the joint-pin open the movement, and it will drop out of the case.   Put the joint-pin loose inside the case (9), close it up, and lay on one side till the movement has to be replaced.

Removing the hands is the next process.   This is sometimes done before the movement is taken from the case, and [this] is perhaps the better plan for general adoption, as when the movement is laid upon its back the balance-cock forms the most prominent point, and if any pressure is inadvertently brought to bear on the movement the verge (10) stands a chance of being bent or broken.   A pair of  nippers, with their cutting jaws at an angle of about 45​º with the handles, is the tool for removing the hands, but not yet being provided with such a tool we must use those that we have, and a penknife will serve the purpose almost as well as the nippers, and skilful workmen use the one or the other with indifference.   Take off the minute-hand first, by pressing the point of the knife-blade under the hand at the cannon pinion, and by a gentle twist prize the hand off;  the screwdriver may be used in place of the knife, or the two may be used simultaneously, one on each side of the cannon pinion.   The seconds-hand and hour-hand are taken off precisely similarly, extra caution being exercised with regard to the seconds-hand, as the pivot in which it is fixed is very fragile.

When the hands are off remove the dial thus:— Take off the cap (11) and lay the movement, dial downwards, on the eye-glass, or on some annular stand which will support the dial near its edge and allow the projecting square of the cannon pinion to go free.   Then, penknife in hand, search for the feet, which come through the lower or pillar plate, holding the dial on.   There are three of them each having a pin-hole diametrically across it;  the pins are drawn out by pressing the knife-blade slightly into them quite close to the feet, and by a twist prizing the pins out (12).   The three pins thus removed should be put aside, and the movement and dial will come apart.

(8)
This catch often has a transverse groove in it for the finger-nail.

(9) 
 If the watch has a pair-case it is best to use the outer one, since small items can very easily find their way out through the winding-hole in the inner case.

(10)
The author is here using the word verge to mean balance-staff.   Others describe the transverse arbor which carries the escape-wheel (crown-wheel) as the verge or verge-staff.

(11)
The dust-cap.  (In fact dust-caps are not common on verge movements.)

(12)
The author seems to be recommending a technique of digging the edge of the blade into the short section of the pin which projects beyond the dial foot and levering the pin out, using the foot itself as a fulcrum.   Two other approaches are possible:  (a) pull the pin out with pliers;  (b) if it is too tight, use a screwdriver to push it out from the inner end (first wrapping a cloth round the movement to catch the pin if it comes out with a jerk, since without this precaution it can easily fly clean across the room and vanish for ever).

Under the dial, running quite loose on a small stud, will be found the minute-wheel, which communicates the motion of the cannon-pinion to the hour-wheel.   This minute-wheel must be looked after, or it will probably be lost, being quite free to drop off when the dial is removed.   Running loose on the cannon-pinion is the hour-wheel, to which the hour-hand is fixed, the cannon-pinion itself being fitted on the projecting arbor of the centre-wheel, quite tight, yet free to rotate.      The cannon-pinion is taken off by gripping the square firmly and then turning it backwards and forwards, all the while drawing the cannon off as much as possible.   It will soon be quite free of its arbor and should be put with the hour and minute wheels.   This series of wheels and pinion forms collectively the “motion work”, which is but rarely out of order, and the only defect likely to come under the notice of a beginner will be that of the cannon-pinion not fitting sufficiently tight on the centre arbor.   This is remedied by placing a hair from the cleaning brush inside the cannon-pinion and so jamming it on the arbor.   A more workmanlike way of effecting the same purpose is to file, with a round file, a notch on two sides of the cannon about midway between the ends, and the burrs resulting will make the fit sufficiently tight.

The dial off, and motion-work removed, next lay the movement face side downwards to unscrew the balance-cock.   When the movement is in this position take care that the projecting seconds pivot, which carries the seconds-hand, does not touch anything, or it may get broken.   Unscrew the cock-screw by turning it quite clear of the thread, and leave it lying in its place;  then, with the tweezers, remove the cock.   This is done by inserting one of the points between the plate and the foot of the cock, this latter having a small slot filed in it for the purpose (13).   Lift the cock bodily away from the plate and place it aside.   The lifting should be done vertically, to avoid bending the verge pivot, and this will leave the balance exposed, showing the balance-spring and regulator.

At this point may be found one of two kinds of regulator, one fitted to the hole in the top-plate through which the verge passes, the other fitted to a circular groove cut in a piece of brass, usually of a highly ornamental character, fixed by screws to the upper plate (14).   Irrespective of the form of regulator, the first thing necessary is to mark the position of the end of the balance-spring which passes through the balance-spring stud and is fixed in it by a brass pin.   Make a slight scratch on the watch plate at the end of the spring, so that when the watch is put together again you can be sure of re-pinning the spring in the same position.   Considerable care will be necessary to avoid any mishap in removing the pin which holds the balance-spring in the stud;  press out the pin by the aid of the tweezers, and by gently turning the balance get the spring clear of the stud.   If the watch is not completely run down, the train of wheels will commence to rotate as soon as the verge is disengaged from the escape-wheel (which, by the way, is always called “’scape-wheel” by watchmakers).   So be careful in lifting out the balance, holding it with the tweezers by one of its arms near the centre, [so] that the teeth of the scape-wheel do not get damaged.   By keeping a finger against the edge of the crown-wheel whilst taking out the balance, all danger will be avoided.

(13)
This slot is in fact very uncommon on verge cocks.   Usually one will have to remove the cock by gently pulling the table (the circular portion covering the balance) upwards with a finger on each side, using a screwdriver-blade to ensure that the balance does not come away with it.

(14)
The first of Hasluck’s two types of regulator is the familiar “Bosley” pointer, revolving on a circular flange fitted into the cut-out in the plate;  the other is the older “Tompion” type, and the reference is to the toothed quadrant which runs in a groove on the underside of the brass plate surrounding the steel regulator-wheel with its engraved numerals.

 When the balance is out, let the watch run down to the full extent of the mainspring, and then proceed to “let down the spring”.   On one end of the barrel arbor will be found a steel ratchet-wheel held by a click – this is generally on the side where the dial comes;  with the screwdriver, slack back the click-screw half a turn, and note the tooth of the ratchet-wheel with which it engages;  with a good key on the projecting end of the barrel, give a slight turn towards winding the spring up, and after disengaging the click let the spring uncoil itself;  at the same time notice how much it does so, which may be from one quarter to nearly a whole turn.   This done, the chain will lie loose on the barrel, and this latter may be taken out by removing the “name bar” held to the top plate by two screws and forming the bearing for the barrel itself (it is called the barrel bar, or more usually the name bar (15), as on it is usually engraved the name of the ostensible maker).   This bar off, the barrel is taken out after the chain has been unhooked from it;  the chain is then unhooked from the fusee and taken out.   It will be advisable for the beginner to take especial notice of the hooks on the ends of the chain and remember which belongs to the fusee and barrel ends respectively.   The two hooks have quite a different form;  that one having a peculiar long tail belongs to the barrel.   If there is any ornamental work fixed to the top-plate by screws, remove it, leaving all the screws resting in the holes from which they came to save any confusion when putting together again.

The top-plate may now be taken off by drawing the pins from the four pillars, using the blade of the penknife as previously explained, or the points of the tweezers if found to be more serviceable.   When the pins are out and put on one side – each one having its special place and as a rule not being interchangeable – care should be taken to so arrange all the pins that their respective places will be easily known when the watch has to be got together again.   Lift the top-plate gently from the pillar-plate, keeping the two as parallel as possible so that the pivots will not be broken, [and] taking especial care of the crown-wheel (16), which will probably be caught by the potence-cock – that one which forms the bearing for the lower verge pivot – and also of the wheel end of the escape pinion.   It is sometimes necessary to take the crown-wheel (16) from between the plates before these can be got asunder.

Carefully notice the position of each wheel of the train, so that you may have a good general idea of how they go back;  then, with the tweezers, take out each separately, first the crown-wheel (16) (if not already out through the circumstances named above), then the fusee, next the centre wheel and finally the third wheel (17).   It will be found that the wheels lie one over the other in the order named, and thus they must be taken out in that rotation.   The pillar-plate will now be left bare, and the beginner will be well employed in putting the train – train is the technical name for all the wheelwork in a watch, from the fusee to the scape-wheel – back in its place, each wheel independent of the others, and thus familiarising himself with the positions of each and all.  

(15)
This bar (now usually called the barrel-bridge) is unknown before 1800 and rare until the 1820s.   Before then the barrel was pivoted directly in the top plate and could not be removed until the plate itself had been lifted off the pillars as described in the next paragraph.   In 19th-century verges you will often find that, even if present, the bridge is merely a dummy and the plate is continuous underneath it. 

(16)
The author’s terminology is unusual;  what he calls the crown-wheel is more commonly called the contrate-wheel, this being the wheel with teeth standing upright on its edge.   The crown-wheel itself (the small vertical wheel with saw-like teeth which engage with the balance pallets) is carried in a potence or sub-frame screwed to the top plate and comes away with it as a unit;  Hasluck calls this the scape-wheel.

(17)
On movements made before about 1790 the third wheel must come out first, since it is orientated the other way up and lies just behind the top plate.   This change coincided with the introduction of the third-wheel bridge (see note 19).

Turning over the top-plate, we find the scape-wheel still fixed to it;  and the end-shake should be tried, so that it may be the same when the watch is put together again.   Near the edge of the plate will be found a stud having a plug fitted through it and forming a bearing for the pivot of the scape-wheel.   This plug is called the follower (18) and must be drawn out to release the scape-wheel.   It need not be removed entirely, but sufficiently far to let the pivot fall out of its bearing.   The potence-cock, previously alluded to, is removed by taking out the single screw which holds it, and then on the same plate will remain only the stopwork catch which prevents the watch from being overwound.   This is often not removed for cleaning, but the way to do so is to take out the pin on which the stop-finger is pivoted.   It will, however, be advisable for beginners to leave all unnecessary work undone.

Parts which appear removable, but which are not or need not be disturbed, are the balance-spring stud on the face of the top plate;  the stopwork, including stopwork stud, stop-finger and spring, on the underside of the same plate;  the third-and-fourth-wheel bar on the dial side of the pillar-plate (19), forming the bearing of the wheels named, and held by two screws;  the stud on which the minute-wheel revolves;  the locking bolt, which holds the movement in the case, and its spring;  the corresponding joint;  and of course the pillars, which must on no account be loosened.   The names of these pieces are given so that the student at watchwork may make himself familiar with them;  and having now taken our watch thoroughly apart, we must figuratively cover the pieces with bell-glasses or inverted wine-glasses till the chapter on Cleaning has been perused, and then we will put the watch together again.

(18)
In French. Swiss and most German watches this brass plug is replaced by a thin plate incorporating two small adjuster-screws.   This is often a useful clue to whether a watch is British or European in origin.

(19) Not found before about 1790.
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