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WATCHMAKERS AND JEWELERS?

PracTicaL HanD Book.

PART I,

DRAWING AND DRAWING INSTRUMENTS,

A KNOWLEDGE of arithmetic, geometry and

drawing are zll essential to the young man who
hopes to become proficient in the art of  watchmak-
ing, and if he is deficient in knowledge in thesc
branches, the sooner he purchases the necessary text
books and starts to master them the better,  Saunier
very aptly says, that every watchmaker worthy of
the name should be able to make and to understand
the drawing of a machine or of any horological
instrument. Many inventors, and even ordinary
worktnen, would aveid a large amount of handwork,
often useless, and occupying much time, il instead
of at once putting an idea into practice with brass and
steel, they were able, as a2 preliminary, to make for
themselves a correct design, drawn lo scale.  The
representation on paper of the side view of an oljcct
or its projection on a wertical plane #8 known as an
elevation, while the projection on a hotizontal plane

2 9
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or o view of the object as secn feom above is known
as a plan. A section i3 a view ofa body as it would
appear if cut in twoand one portion removed in order
1o expose the interior, A section  is vswally indi-
cated by a series of parallel lines drawn close to-
gether and at an angle of about 457 ko the vertical,

Fig. 1
as shown in Fig.1. Drawings are sometimes made
however, in what is known as diagram style, in which
ne parallel lines are used in showinga body in sec-
tion, and inlerior cavities are represented by dotted
lines ae shown in Fig, 2.  The conlinuation of the
cutline of an ebject which passcs behind or into an-
- other object is usually in-
S Fverseeed _ dicated by dotted lines as
' | shown in Fig. 2. In the
zememe-ee— shading of projecting objects
o it is usual to assumec that
Fig. 2 the light falls upon the
object from the upper left hand corner of the
paper and the same rule is wsually followed in
indicating depressions or cavities, A planceat Fig,
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3 will be sufficient to shuw that the circle at A rep-
regents & hote or cavity, while I} indicates the head
of a screw. At A the shade falls at the upper left
hand side while at B it falls at the lower rignt hand
side. Sometimes in order to show objects  which
are behind others and in order to convey an idea
both of the section and elevation at the same time
a plece is represented as broken off
A 8 as shown at &, Fig 1. In other
O @ cascs objects are shown as broken
ff because it Is unnecessary to
prolong their length or width in
g & order to convey the idea desired, us
at the left hand side of Fig, 2 or as is often seen in
illustrations of articles having leng handles, legs,
¢tc, the handles ar legs being represented as broken
off.

A good quality of light weight card board will be
found superior to paper for watchmakers use, The
designs should be first drawn lightly with a lead pen-
cil, and then gone ever carefully with Indin ink,
after which all remaining traces of the pencil and
finger marks, cte., may beremoved by means of India
rubber or stale bread. A number 4 Faber pencil and
prepared liquid India ink, will be found the most
convenient and desirable. If you desire, hawever,
yOU WY Prepare your own ink by grinding the sticks
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with water, Drawings made in India ink are per-
manent, and arg not Hable to become obliterated by
constant handling as are those matde with alead pen-
cil.  About all the instruments that a watchmaker
will require for his drawings are, 2 good ruler, a tri-
angle, T.square, a drawing pen, combinalion com-
passes, to tuke how.pen and pencil, a few crow-quill
stecl peps, a protractor, a drawing board and some
thuinb tacks.

There are many other instruments that will be
found very useful as you progress, but many of them
can be ade by the ingenious watchmaker for con-
siderably less thun be ¢an purchase them, and at the
same time ths cxperience gained in their making will
prove valuable to him,

The Protractor. The protractor is made of various
substances, horn, hard rubber, ceiluloid, brass and
German silver, and the patterns vary as much as do
the materials, Fig. g reper.
sents a cormmaon form of the
instrument. A complete eir-
cle consists of 360% and pro-
tractors are sometimes made
in this form, having a Dar
across the center forthe pur-
pase of indicating the center of the arc.  In the style
shown i Fig. 4 the arc is divided into 1809, or

Fig. 4
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oneg-half a circle. “I'he protractor s used for determin-
ing and for drawing angles of various degrees, The
workman can easily make a good protrecior from a
piece of sheet brass, but care must be taken in laying
out the degrees, and as they can be purchased for 23
cents upward, it is seldomn worlh while to muke them.

Triangles., Triangles similar to Fig. g, are made
in woaod, celluloid, hard rub-
ber, German silver and steel,
The ingenious workman
will do well to make a set
of al least three triangles of
various sizes and  various
pitches, say one 45 degroes,
as per cut, and ane o and
60 degrees, and 3, 4 and €

Eig. 5. inches long.

Curves. Celluloid, pear wood or hard rubber
curves, like hese shown in
Fig. 6, will also be found
very useful by the young
draftsman, as with them he
can do much better work
than he otherwise could.
These curves, in all shapes
and sizes, may be gencrally Fig. t.
purchased al artists” supply depots.
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Parallel Rules. In rulers, the parallel is perhaps
the best pattern to purchase, as with it you can more
easily rule o considerable number of lines truly par-
aliel and also are able to keep them more nearly an
equal distance apart.  This forin of rule is shown in
Fig. 7, und from the figure the student can readily

‘E - —leép S g T e ——————

./

g, 7.

infer the method of using it. The T.square is first
set against the edge of the drawing board and at the
proper place, and the parallel rule is then laid against
it, the arms being first separated.  After drawing a
line the arms are drawp together the required
amount to produce the desired space between the
lines and another line is drawn. As the rules are
connected by swivelled arms, the lines must of
'neccssit_y be parallel.

Drawing Pens, Ef¢, The drawing pen, bow pen,
combination compasses, ete., are too well known to
need description, but for the benefit of the ama-
teur who bas no knowledge of these instruments,
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illustrations are given, Fig. § beiny a bow pen, and

are many other instru.
ments and devices that
will be found wuseful
as you progress in the
art. Many of these you
can make for yourself
if you are so inclined,
as for exarnple the pro-
Fig. & portional compasses.

Proportlonal Compasses. These
instruments, which are alse known
under the name of proportiooal
dividers, will Le found very usctul
in making enlarged or reduced draw.
ings in which it is ¢ssential to main.

tain the relative proportions of the
original.  They consist of two equal
legs tenminating In points as shown

Fig, y combination compasses. These
teols will be all that it {s necessary for
the amateur draltsman to have in order
to make intelligent drawings, but there

Flig. A,

in Fig. 10, The legs are cut through for a portion
of their length, and are provided with a slide which
acts as a hioge, and which can be clamped in
any desired position by means of a set screw.
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Graduations are marked upon the edges of the slots
so that the legs may be sct, so Lhat the upper or
4 smaller ones will measure L4, 14,
1{, ete., of the lower enes.

The T-Sqonare, In T.sgquarcs,
perhaps the best for all round uses
is the pattern known as the patent
unique square, which s Hlustrated
in Fig. 11, as it combines all the
advantages of the vrdinury square
with fixed head, while it is also
very useful for diagonal lining
of all kinds. Dy marking a scale
oty the edge of your drawing board,
and another on the inner cdge of
the head, similar 1o the vernicr,
T E e distances between lines can be

Fuoy. o made very accuraic and can be
brought down as fine as 4}, of an inch without trouble,

Drawing Board. The
drawing board should be
made of sound, well sea.
soned wood, preferably
pine, as the thumb tacks
tmay be more readily in-

A

serted and removed from
pinc than hardwood, and




PRACTICAL HAND IOOK. 1
should be at least r8xz2 inches. It should have
mortised cleats upon both ends, as shown in Fig. 12,
in order to prevent the board from eracking or curl-

ing, and if of large size, all the pieces of the center
should be  glued with the heart side wppermost,
te prevent warping.

The student having provided himself with the
above supplies should then purchase an clengntary
work ©n mechanical or scale drawing, and with
practice he will soon be able to produce credituble
drawings of his proposed work.






PART IL

MATERIALS EMFPLOYED BY WATQHMAKERS,
THEIR TREATMENT AND APPLICATION.

Steel. Stcel may be rogarded as a compound of
iron and carbon, generally speaking; though other
subistances, such as silicon, ete.,, may be present in
very small quantitics. It exhibits a great variety of
textures and degrees of hardness, some belng very
soft, others extremely hard. The crystalline struc.
ture alse varies greatly; some are fine and close,
others are wvery open, coarsé and porous. These
qualities fit it for a great number of uses in diversi-
ficd situations, and it is of the highest importance
that the steel used sheuld be adapted to tho par-
ticular requiremnents,

The young watchmaker should accustoin himselfl
to study the different varicties of steel he s working,
He will thus be able to select the proper variety of
steel for any particular purpose when called upon to
do new work, or to make parts which can notbe pur.
chased from material dealers, He should also ob-
serve closely the changes taking place during the
operations of hardening, annealing and tempering,
that he may know how to conduct them properly.,

18
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it by this process: Take a small brass bushing, fit it
to the pivot and held over the flame of the lamp,
bending it at the same time in the desired direction.

To Anneal Hardened Steel. It may sometimes
happen, that hardeaed stecl parts require a few fintsh.
ing touches, which can not be done because they are
tee hard and their polish would be ruined by auneal
ing them, because it turns blue, and the picee then
requires renewed polish, which consumes a great
deal of time. The most practical way then is to
cover the steel part with the oily dirt from the oil-
stone, after which it can be annealed with impunity,
that 1s, the flame is, with the blow. pipe, directed to
the point required.  The article is afterward cleansed
in benzive.

Tg Work Hard Steel. If steel is rather hard under
the hammer, when heated to the proper cheery red,
it may ba covered with salt and hammered to about
the shape desived.  Bore softness can Lthen be ob-
tained, if required to give a further finish to the
shape, by sprinkling it with a mixture of salt, blue
vitriol, sal-ammomiac, saltpeter and aluem, made
cherry red again, sprinkled with this mixture, and
bhammered inte shape. "U'his process may be repeated
until entirely finished, When rveady, the steel is
hardened in a solution of the same mixture. This
method is recommended by prowinent workers,
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plunged. Butif you plunge it as soon ag it turns
red the steel will be soft cnough to cut with
casc.

Flat Polish of Stepl Work., To polish such parts as
rotlers and collets, first gel s flat surface, by rubbing
with fine emery on a glass plate or a bell-metal block,
and afterward finish off on a zinc block with diaman-
tine; bul for levers, you must use a long, flat beli-
metal or zinc polisher, and press the lever into a
piece of soft wood (willow is the best) in the vise,
moving the polisher instead of the work. For large
articles, such as indexes or repeater racks, which are
not solid, and  spring; it will be found best io wax
them on to a small brass block and polish  them
underhand, in the same manner as rollers.

Polishing Steel. If the steel is of moderately
goad temper, use a zine polisher with diamantine; a
tin polisher is better for soft steel.  The diamantine
should be mixed on glass, using a beater, also of
glass, with very little watch oifl. Diamantine mixed
with oil becomes gummy, and guite unfitio a day or
two, and turns black, if brought into contact with
melal, in mixing.

ToPolish Steel. Take crocus of tin oxide, and
graduate itin the same way as preparing diamond
dust, and apply it to the stee] by means of a plece of
soit iron or bell metal, made in proper form, and
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the metal and forms sulphuret of iron, by heating
the ardcles, if smull, overa gas or aleobol flawe,

To Blue Steel. Inaordertoblue steel picces evenly,
the following  will give satisfactory results: First,
Llue the object without any special regard to uni-
formity of color. If it proves o be imperfect, take
a picce of deadwood that docs not crutnble too easily,
or of clean pith, and whitgn the surface with rouge
withoul lelting it be too dry,  Simall pieces thus pre.
pared, if cleaned and blued with care, will assume a
very uniform tint,

To Bronge Steel. blethylated spirit, 1 pint; gum
shellac, 4 ounces; gum benzoine, 14 ounce.  Sct the
bottle in a warm place, and occasionally agitate,
When dissolved, decant the clear parl jor fine work,
and strain the dregs through muslin, Now take 4
ounces powdered bronze green, varying the color
with yellow ochre, red ochre and Jamyp black, asmay
be desired. Mix the bronze powder with the above
varnish In quaniilics to suit, and apply to the work,
after previously cleansing and warming the arlicles,
giving themn a sccond coat, and touching off with
pold powder, if required, previous to varnishing.

Copper. The only use made of pure copperin
horology is for the construction of compensation
pendulums, as wive in electric clocks, and as 2 base
for receiving the enamel for watch dials. It is the
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efficient when pure, or nearly so. Thereadiest way Lo
judge of its purity is to melt a picce and cast itina
small mold about 3 of an fnch in width or diame-
ter. After melting and pouring, watch the metal
while cooling; if pure it will harden perfectly stnooth
without exhibiting any signs of crystallization at the
moment of solidification, while the presenceof small
quanlitics of foreign melals causes it to be covered
with a network of needleiike crystals, which are the
moere numerous as the metal is less poree.

Nickel. Nickel is a grayish white inetal, about as
hard as iron and capable of a high polish. It resists
oxidation unless in the presence of moisture, when it
forms a reddish oxide. It ranks next to iron in
magnetic qualities. It s mouch vsed in plating, and
also in alloys, with iron, copper, zing, tin and anti-
mony. Dy the addition of % to & of inagnesinm,
or of 2 of phasphorous, nickle becomes malleable
and ductile and s rolled into sheets and drawn into
wires. It is used for making the plates and cocks
for what are known as nicke] movements in Ameri-
can watches.

To Restore the Color of Nickle Movements, "L'ake
soparls of rectified aleohol, 1 part of sulphurie acid,
and 1 part nitric acid.  Dip the pleces for about 1o
to 15 seconds in this composition, then dip themn in
cold water, and afterwards in rectified alcohol. Dry
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Gold solders should approach the articles to be
soldered in both color and fusibility as nearly as
possible.  The following gold sclders are in general
[HEEL

el Paris Parts Frarts
Description. Crald, Silver, Copper,
MHard Soliler foryga fne____ 0.0 2,0 1.0
Soft Solder for 750 fing. 12,00 T .0
Solder for 533 ineo ..o 3.0 2.0 [Ks}
SJolder for less than 553 tine, 2.0 a.a

The following hard silver solders have been thos
roughly tested:

. Purts Puarts 1*nrts Parts
Descriptian, Fine Silver.] Copper, | Brasa. Line.
First __ooooinon. 4 3
Second 2 1
Third ... G 1 1o 5
IFourth. oo eaes 57 28,6 14.3

The soft solder most frequently uscd consists of 2
parts of tin and 1 of lead. The following table gives
the composition of various soft solders with their
respective melting points:
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- p—
N L Trarts | Tarls |Mells ut 1\!0 [arts | Parts |alelts at
P Tine | Taad, | Dy, B |37 Thne | Twead, | Brep, Fo
! __i_ - _
1 | t 23 558 7| 1 334
24 i 10 [£1] =4 2 o 130
3 i 5 St 9| 3 1 156
4 1 3 452 i) 4 1 a6
L 1 2 41 11 g 1 kyas
o 1 1 17 12 & 1 10

Soldering Fluxes. As a soldering fux fur bard
solder, use borax rubbed to a paste with water on a
slate. For soft soldering, dissolve a small piece of
zine in pure hydrachloric acid untl eftervescence
ceases.  After twenty-four hours remave the undis.
solved zine, filter the solution, add one-third its vol.
ume of spirits of sal-ammeniac and dilute with rain
water.  This fluid is non corrosive.  Where two
smooth surfaces are to be joined together, you can
tnake an excellent joint, by molstening with the inid
and then having placed a small sheet of bright look-
ing lead which comes as a lining for tea boxes
between them, pressing ﬁrm]y together, hold over
your lamp until the lead melts.  The closest kind of
a joint can be made in Lhis way.

Preparing Articles for Solderinyg. The thorough
rleansing, of surfaces to be joined is of the utrnost
importance but morc especially so in Lhe case of soft
soldering. This cleansing may be effected by means
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gold and siiver: Green copperas 2 oz, saltpeter 1 oz,
reduced to a powder and boiled in 1o oz, of water,
It will become arystalized on cocling, Dissolve
these erysials by the addition of 8 parts of spirits of
salts to each part of crystals, using an earthenware
vessel, Add 4 parts of boiliug water, keep the nix.
ture hot and immerse the article lo be operated upon
and the solder will be entirely removed wilhout
injuring the works.

Soldering Clamps. The Magic Repair Clamps,

S
v

Fig. 13,

shown in Fig. 13, will be found very uscful for hold-
ing various kinds of work whilg soldering. Inthe
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illustration, one of the clamps is shown halding the
dial in position while the foot is held by the other
clamp fn the position in which it is to be soldered,
This tool is so arranged that the end screws and
handlc may be used as feet 50 that the tool with the
work in it will stand up, thus leaving the operator
froc to use asbestos block or charcoal in one hand and

Fégp, 14.

the blow pipe in the other. The number of pasitions
in which this tool can be placed and also fts uses
are almost limitless,  Soldering tweezers, similar to
those shown in Fig. 14, will alse be found very use-
ful for holding small work while soldering. They
may be vbtained from material dealers generally.

Watchmakers’ Cement. The bost lathe coment, or
wax, which is kept for sale by al! dealers intools and
materials is prepared in the following way. Eight
ounces of the best gum shellae are thoronghly incor-
porated with one-half ounce of ulframarine blue.
The shellac is first dissolved in a small quantity of
water over 4 sand or water-bath and the ultramarine
added gradually, This makes the strongest and hest
wax for use on cement brasses or chucks,
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Mode of Applying Lathe Wax, .n applying wax
in the lathe jt s cssontial that the wax chuck or
cement brass he thoroughly frecd from ali old and
burol cement. On the face of cement chucks or
brasses will be scen a serics of concentric cireles cut
with & graver, as shown in Fip. 15, These circles
are cit to increase the adhesion of the cement. Do
not allnw them to be filled up with old burnt cement.
it i of the ulmost importance that the chuck
b brought to the right heat before
the wax is applied. I wax is
applied to & cold chuck it will not
hold firmly and is very liable to
seale off while you arein thoe act
of performing a very important part of the work,
Keep the chuck revolving in the lathe while heating
and also while applying the wax.  Apply as little
wax as possible between the object and the chuck,
IT you apply a thick layer, the object will lose its
rigidity. Hold the object against the face of the
chuck by means of a pegwond supported on the T
rest,  Adter centering (o position remove the lamp
and aliow the chuck to revelve until the wax sets.
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the day. If much bothered by sunlizght striking the
polished metal, an engraver's gluss screcn may be
used. This is alarge double convex botile, mounted
in a frame 50 as to be easily adjusted to any position,
This s Gilted with water slightly tinged with aniline
blue, and the yeltow rays of the sunlight, passing
threugh the blue become changed to green, which is
a vestful color and does not annoy the eye, A very
slight amount of blue {s sufficient. Others use a
muslin curtain strongly blued in washing, and some
varnish the window glass with a colorless varnish
conlaining 2 slight admixture of blue, [t will sefdom
be found necessury to resort to these methods, how-
gver, unless commpelled to work in cxtremely unfaver-
able situations.

Position when working, Do not usc a stool with
a stuffed scat, as it frequently causes ireitation by
pressure on the prostatic gland. A stool with a eang,
wond, or leather top will be found much better than
one with a soft cushion. The top should be large
enough to atlow a frequent change of position. It
should have an adjusting screw to cnable the work.
maa e change the beight at will, thus aveiding com-
pression of the muscies of the chest aned neck during
any long and tedious operation.  An old piano stool
with a broad scat, covered with  calfskin tightly
strained over the upholstery, so as to harden it
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makes a very good slooland can be purchased cheaply,
By thus providing himself with the means of chang-
ing his position easily and frequently, the workman
will aveid cramping of the legs, chest and neck, irri.
tation at the base of the spine, backache, and various
other ills arise frotn improper positions in working:
and by being careful to sit as evectly as possible,
round shoulders, and muchstrain on the eyes will be
avoided,



PART IV.

MARIPULATION,

Tt is very essential that the novice should frst
learn to file Hat and squarg, O turn round and to
hammer a picce of metal without deterforating it. In
the modern training of an apprentice these accom-
plishments are toooften negiected, principally owing
to the shortness of the time he can afford to devote
to learning his trade.

To File Flat and Square. [t is 2 common practice
to set an apprentice to work with an old fileand a
picce of fron. This is u mistake, The apprentice
will do better to start with a round picece of hard
wood, dressing it down to a square, fiest with a rasp
and finishing with a new bastard file. He should
not leave hard wooed uantil he can file a surface so
well, that, on placing & metal rule across its surface
in any direction, it is found to be flat.  When he can
do this he can safcly advance a step and work upon
brass, Avoid rapid movement and exeesssive pressure
and take care that little or no pressure is applied
during the backward stroke. Awvoid short and jerky
movements. No written instructions can replace
those of a competent teacher.

41
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Do not be afraid of using new files in the above
practice as the wear will nat injure them but rather
bring them inte good condilion for working iron or
steel.

When filing an object which is held on a cork or
wood block fixed ina vise, and one hand only is used
for filing, special care should he taken to lay the file
flal without any hesitation after each rcturn stroke,
and the hand shou!d be able to feelif the file is
in this respect and to al once bring it dat.

Mechanical Devices for Filing Flat, There are
many mechanical devices for filng flat but the Lwve
cxamples here shown are among the best.  Letit be
supposed that we desire to finish up the square on a
fusec or a baveel arbor; you will naturally find some
difliculty in filing the sides of the squarce flat, if you
proceed in the ordinary manncr. Now we will sup-
pose you have a dead-center lathie; place your arbar

F B
To— e
iy, 16,
between the dead.centers, allowing it no end-play,
but perfect freedoin to revolve, Now, if we have in
the first place, made a flat on the sides, we may
apply the file to the surface when swinging between
centers with perfecl impunity, and be assurcd that
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the surface will follow the direction of the file or
burnisher as the case may be. The two centers, C,
are supposcd to be fixed in their respeclive places,
while the arbor, B, is free to revolve, and the square,
F, can be finished up with perfectly flat sides, The
file being applied to the flat, F, the freedom of imetion
will enable the article to meet it at any position the
file may take. In polishing, the value of this little
ton] will become more apparent, for you have doubt-
less noticed, that though you may have fled a sur-
face flat, it will almost invariably round upin polish-
ing, When small, thin work is to be done, that will
noi admit of swinging between centers like an arbor,
the following attachment may be used.

Flig.

This cradle, as it were, which is made of brass,
acts In the same manner as does the arbor when
swung between the centers, Shellac the picces to
be filed on the cradle, S, and procecd the same as
with the arbor. Let the holes for the centers be
deep encugh 1o preveni the cradle from dropping
out during the {iling process. Work can be filed,
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stoned and {inally polished without removing from
the cradle. .

The workman may make the cradie of any size
and length to accommodate the dimensions of the
pieces he wishes to work on, and as it is so casily
made he may have a number of different sizes and
and depths.  In planting the centers on which it is
ta vibrate, it rnust be taken into consideration that
the nearcr the line of the centers the surface to be
worked, the truer will be the work, as it will vibrate
much more easily than when the surface falls below
the center.

Filing Square Holes. To file a square hole it
is oeeessary o reverse the work very oflen; a
square file should first be uscd, and the holes finished
with elther 2 digmondshaped file or a half-round.
This lcaves the gorners square, as they properly
should be.

Use of the Graver. Just asin working with the
file, advice and demonstiration by a good naster are
here indispensable.  The materials should be worked
in the same  ordér as explained under filing, i. e,
hard wood, brass, iron and stecl.  The apprentice
should tarn exclusively with the point of a squarc ot
lozenge-shuped graver. This is the only possible
method of learning to tnro true, and it enables the
workman to acquire a great delicacy ol touch.
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At Fig. 18, three styles of gravers are shown, but
the one marked B is the most applicable for use of
apprentices. Avoid gravers of the shape of C untit
such time as you have thoroughly mastered the art,
The graver shown as A Is applicable for all ordinary
work on the lathe,

Much depends upon the condition of your pravers
and the manner of vsing them, Itis of the utmost
importance that they be kepl sharp, and as soon as
they begin to show the slghtest sign of losing their

keenness, you should sharpen

them, otherwise yon will be

inclined to use pressure, which

f o vl will soon render the hand
heavy, Two ways of holding

the graver are shown in Fig.

19. IF the graver i5 applied

to the work as shown at A, it

Fig. 13, will cuta clean shaving, while

if applied as shown at B i will ruin the point of the
graver without materially forwarding the work.
Holding the graver as shown at A also has other
advantages, The force of the cut, when the graver
is held in this pesition, is towards the hand helding
it, and should it catch frpm any cause the jar of the
cbstruction will be conveyed immediately to the
hand, and it will naturaily give, and no harm will be
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done. If, on the other hand, the graver should meet

with an obstruction while held in the position indi.

cated at B, ihe force of the shock

A will be in the direction of the

ﬁl rest, downward, as shown by the

- arrow, and the rest being rigid

; and unyiclding, the resnlt will Le

O[q diaastrous not only Lo the graver

e but to the work also, Do not

Lrig. an. attcmpt to remove much material

at a time, but rather aim to sct how small a shaving

can be wnade,  In this way you will acquire a del-

icacy of touch that will prove valuable to you in
after iife.

Lubricant [or Sharpening Cutting Toels, Instead
of oil, which thickens and makes the stune dirty, use
glycering as 2 lubricant when sharpening  your
gravers, The culting surface of a graver and the
amount of pressure exercised on the stone while
sharpening being small, it is necessary to employ
glyecerine almost pure or with one or two drops of
aleohol, The proportions of the lubricant vary
according to the instrument operated on.  An article
with a large surface sharpens best with a limpid
liquid, ag three parts of glyeerine 1o onc part of
alcohol. Kerosene oil is the best thing to usc asa
lubricant for hard stones such as the Arkansas,



PART V.,

TOOLS AND APPLIANCES.

The Bench., Watchmakers' benches of various
patterns, both open and curtain-top, may be pur-
chased ready-made from almost any material dealer.
The curtain or roller-top benches possess many ad-
vantages over the ordinary open.top benches, but the
cost somatimeg debars their purchase. With a cur.
tain-top bench the work may all he left upon the
bench at night, the side raised and the curtain
dropped and the top and all the drawers, containing
tools, are locked automatically, thus preventing any
meddling with tools or work and excluding all dust.
The bench shown in Fig. zo is one of the latest de-
signs on the market, the points claimed for it being
that it {s ralsed sufficiently from the ground lo allow
sweeping under it, and its extreme lightness, The
frame Is made of iron, and is similar to those nsed for
sewing machines, The foot wheel is fastened to the
iron frame on the left, instead of being supported by
uprights from the floor. For the benefit of those
whao wish to have their bench made by a loeal car-
penter or cabinetmaker a design Is submitted, at Fig,
21, This bench is made of black walnut, veneered
with French walnut and bird's eye maple. The top

Lo
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*\.

Fig. 20.
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is 21 inches wide by 41 long, and is 33 Inches high.
The drawers on the right hand side are ten inches
wide. In the center are two drawers, and the left

Frag, 21,

hand side is entirely boxed in. The lathe wheel
weiphs g0 pounds, and the space in which it runs is
enly five inches wide. Use a walking motion treadle.
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Well seasoned black walnut, cherry or red cedar
are the best woods for o bench.  From this skeich
any first-class cabinet maker should be able te make
a good bench.  The little square pin attached to the
right hand end of the bench is a Carter patent peg-
wood cutter, which is made fast to the bench by
screws, and dispenses with the use of a bench knife
te sharpen pegwood; this little tool is a grooved
plane with a stcel cutter that sharpens Lhe pegwood
very nicely and quickly, and only requires the use of
one hand,

The Lightlng, For night work or during dark
days where a light is necessary, perhaps nothing will
be found superior to what is known as the student
famp. This lamp is fitted withan Argand burner and
uses kerosencoil,  If gas is used an Argand burner
will he found the most desirable. Where possible,
either on gas or ofl latnps, use a duplex glass shade,
which is dark green on the outside and white on the
inside, This pattern shade throws all the light
directly on the bench, and shades the eyes from the
glare, Do not rafse the lamp too high, but rather
have it at such a height that your eyes arc in the
shade while the work is well in the light.

The Aleohol Lamp, The simplicity lamp, shown
in Fig. 22,15 a favorite onc with American watch-
makers. It has nine facets on the (onk, and it can
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readily be adjusted to any required position., Care
should be exercised that the wicks of aicohol lamps
are not too tight, and the interior und exterior should

Fig, 22,

be kept free from dirt. The wick should be kept
long enough to reach well down inte the aleohol and
the font must not be filled too full.

0il Stomes. [iiswell to have at least two good oil
stones, one rather soft and coarse for first grinding
to shape, and another, say a Turkey stone, for the
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from material dealers or dental supply houses, in
sizes varying from Y xl{te 314 x 3f inches, A
set of three or more  will prove very valuable for
grinding diﬂls, to allow freedown of motion  for
wheels, when fitting new dials; for grinding milling

Fig. 2o

cutters, drills, gravers, ctg. When porchased these
wheels have a central hole, aod they can be mounted
{or use by the watchmaker in the following manner:
Turn down a piece of Wo. 30 Stubbs steel wire, to
the size of the opening in your wheel, and rivet the
wheel fiemly upon it as indicated in Fig, 23 The
best sizes for watchmuakers' use are &g inch, 1 inch
and 114 inch in diametor.

Files. A new file should never be used on steel;
it is better to use it Jor a while on brass, handiing it
carefully. A file that has been properly used and
has passed from brass to steel will Jast four or Ave
titngs as long as one that has been used on stec
when new, [f anew file be employed upon steel,
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touches the top of hole as shown al A, The index
hand will then note the variations as ilie head re-
volves. Ifthe whegl is too low, the index will point
abave cenler and vice versa. By gently tapping, the
wheel can e accurately centered, which will be de.
noted by the index hand remaining motionless at 15,
The body of this indicutor is made of shweet brass and

i, 24,

should be about five inches long by two inches in
width at the lurger end.  The shank, ¢, is made to
fit in rest holder and s either riveied or soldered to
the body; R is steel or copper wire sharpened to a
fine point and balances an a pivet at 1; B is an old
clock hand pivoted to the body at 1; 2 and 2 are
pivot joints only and do not go through the body;
C will, perhaps, give a better idea of the end F.
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makers and have it put in first-class condition. Do
not trust it, for the sake of saving a little, to some
unresponsible firm for repairs.

An exeellent lathe for the heavier work of jewelers
and watchmakers, such as canuot be performned with

satisfaction on the watchmaker’s lathe, is mannfeet-
ured Ly the W, I, & John Barnes Co, Rockiord, 111,
and is known as their No. g lathe.  Thislathe, which
is a very popular one with watchmakers, is illustrated
at Fig, 25, For serew cutting, the manufacture of
watchmakers' tools, fishing reels, tower clocks, and
in faet, any of the heavier work which the watch-
maker may wish to perform, this lathe is admirably
fitted.
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Drill Resfs. IDiriil rests will be found very con-
ventent adjuncts to the lathe, 2and the watchmaker
should make a half.dozen of different sizes, from ¥
to 1inch in diameter, varying by 1 of aninch. o
make them, use hard rolled sheet brass, a teifle
thicker than 1-16 inchj saw oul the oumber you
want, a trific large, so cach plece of brass will be L,
32, 14, 5, 3, % and 1 inch in diameter, when turned
off.  Place nsteel taper plug in the chuck of your
lathe, and turn down a vecess, ieaving a shoulder on
the taper; drill a hole through one of the brass

Fiiy. M.
pieces already made, to fit the steel taper tghtly, and
remaove frowm the lathe.  Place the end of the taper
on a lead block, procecd to rivet the Dhrass on the
steel taper tightly and true, replace the taper in the
lathe chuck and proceed to turn the face and edge of
the brass perfeetly true and of the proper size. Pro-
ceed the same with all the sizes until the whole setis
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end of the jewel chuck, bring to a dead center on the
lathe, by means of 2 peg.woodl, inseriing it in the
hole in the jewel, and as soon as the cement is cool
you can proceed to turn down the brass setting to fit
ihe potance. Cement the jewel with the flat side
toward the chuck, so that in case the setting is too

thick it also can be turned
E down to the exact thickness

of the original jewel's set-

ting,  With a full set of
these jewel chucks vou will be able to utilize many
odds and ends and fit a jewel perfectly in a short time,
while otherwise vou might be compelled to wait
several days for the receiptof a jewel from sorne
material house, and then find when it comes that it
is not just what you wanted.

Screw Head Sink Cutiers. These little tools, like
the ones just described, can be made by any ingen.-
ious watchmaker, and they will be found well worth
the time and labor bestowed upon them. Very oiten
a watch is brought in that has a broken end.stone or

Fig, 27.

cap jewel. The jewel is set in a brass setting and is
held in place by two serews on opposite sides, the
serew heads being let inor sonk even with the surface,
and half of the serew head projects over on the end
stone, The end stones which are purchased from the
material houses are not sunk {rom these screw heads,
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the projecting pivel on the cutler Is well polished it
will not injure the thread in the hole in the least.
Hapd Tongs. The eliding tongs geoerally used
by the tradye for holding minute hands while filing or
broaching the hole large ¢nough to fit the cannon
pinion, are poor, awkward toals for the puarpose.
Fig. 2g iltustrates a forin of hand tongs that will be
found very convenient for this purpose, and which
¢an be made ina very
little thme, Almost
cvery watchmakee has

an old sliding pin vise,

that is  perhaps  well
———— worn out and which
Fig. o0, can be  readily  con.
verted inlo a useful tool. If vou have no such tool
handy vou can Loy & new one for twenty-five cents
and alter it over.  Slide the feerule towards the cnd
tight, and file or saw o sfot in the end, about one-
thirtv-second of an inch wide, and up to the hole
that is usually drilled through the sliding pin vise,
When this is done, procecd 1o saw or cut three nar-
row grogves, lengthwise, on the inside of the jaws of
the vize, and of g wilih aod depth suflicient to
hold 2 minute hand sccurely. The grooves should
be similar to those made in the common sliding
tongs, and are used in the smine manner.  Make the
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slots of three different widths, to accommodate the
different widths of walch hands. The toel is oper-
ated in the saine manner as the sliding tongs, and in
fact is simply a maodification of thattool, At Tiy. 10
a second.land holder is shown, with a hand in posi.
tion ready to broach.  In orderto breach out a new

Flig. 30.

hand, where the boss of the old hand has been pre-
served, place 2 small glip of cork upon the end of the
broach and insert it in the old hand as far as it will
go, and the new hand may then be broached wuntil
the cork is reached, before {rying it for a fit.
Mainspring Winders. The Stark patent winder,
shown in Fig. 31,95 a very superior twol, is simple
and durable; and should last for a lifetitme.  The win.
der is {ustened in the vise, the adjustable nut is then
turned until the barrel will it loasely over the jaws,
the barrel is then removed and the spring wound on
the arbor inside the jaws, Now let the bandle turn
backward until the arbor is frec from the center, pull
the arbor back and turn it half round, place the bar-
rel back again over the jaws and spring, and held it
up tightly against the face of the winder with the
left hand, at the same thne push the arbor forward
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with the right hand until the bairrel and spring are
free from the jaws, and the spring will be found in
its propor place without fuarther operation. There
are two sizes of winding arbors, one for small and

R, &4

the other for large barrels, The arbors are easily
changed by turning the thumb serew np until it is
free, then changing the arbors and screwing the
thumb screw down again,

Adjustment Heater. The Simpson heater, shown
in Fig. 32, will be found invaluable when adjusting
movements to tcmperature.  The varialion of tem.
perature in this heater is one and one-half deprecs
in twenty four hours. It is designed to be heated by
ras, the cost of hiealing being but about threc cents
in lwenty-four hours. A small bainp can be used if
the watchmaker has no gas at command.
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Jewel Pin Setfer. Fig. 33 illustrates the Logan

Hig. 32.
necessary.

patent.  Itis an execllent tool and will
save the workman constderable lime
and much annoyance by its use. Every
watelinaker is aware what a dificult
and tedinus matter it is to sct a jewel
pin correctly.  With this tool the job is
accompiished quickly and accurately,
Bezel Chuck. The Snyder Patent
Bezel Chuck, shown in Fig. 11, was
originally intended for holding bezels
ouly, but it is now made so that it will
hold watch plates, coins, ele, and is
acjustable to any size. Tt can be fitted
to any lathe and requires very little
practice to use it, as it is extremcly
simple, and any onc who uses a lathe
can make or repair bezels in a work.
manlike manner. It holds the work as
in a vise, and no amount of turning or
jarring will loosen the jaws, while it
may be openerd and closed instantly by
simply tarning the milled nut behind
the face plite, thus enabling the operator
to turn and it a bezel perfectly by try-
ing on the case as many times as fs
It holds Lhe bezel by cither groove, so
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that the recess may be turned out when too shal.
low or tou small for the glass, or the bezel may be
inveried and turned away when it rests too bard on
the dial. It will be found especially useful in twning
out the inevitable lump of solder from the recess in
the bexgly alter soldering and jo filting to case, as the
process of soldering generally snnkes
the bezel shorter, and consequently it
will not fit on the case. Tt also renders
the operation of polishing bezels after
soldering, but a few minutes work.
In turning out the recess for prlass in
hezels, cepecially heavy nickel bezels,
it will prove a friend indeed, when for

instance, you look through your stock

Fig. 34 of flat glasses and find none to fit, but
have one that Is just too large.  All watchmakers
knaw that il the groove in the bezel is imperfect it is
apt to break the ghss. The chuck is also useful as
a barrel closer, holding work while cngraving, and
many olher uses that will present themselves to the
watch or case repairer.

Cement Chuck, The Spickerman patent cement
chuck, shown in Fig. 35, Is a very handy device, as it
holds and centers accurately any wheel ina waich
while drilling, polishing or Btting new staffs or
pinions and all danger of injuring wheels is obviated.
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It fits all kinds of American or Swiss lathes, “1he
halder shown in Fig, 36 at @, isturned down to nearly
the size of the screw for the lathe and the screw cnt
so the holder will set as close as possible to the latne,
The face of the holder i3 then turned perfectly trie

Fig, 55,
I"ul wheel to be centered in cap ¢, as near to centes
2z convenieul and screw ond. Then place cement
face of chuck & against face of holder « on the lathe,

ig. 6.

and with a lamp, warm the cement between the sur-
fuces, holding the chuck with a stick against the
pivot of wheel in the cap, and it will meove o an
exact center as soon as warmed sufficiently. New
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cement should be added occasionally between the
surfaces, as it hardens and burns away and does not
center as well as when new,  Fig, 35 shows chuck
with wheel inside ready for drilling.

Filiag Block. A contrivance made to lake the
place of the flling rest, which was made of boxwoad
or bone, It consists of a cylinder of hardened steel
which revoives upon a staff which in turn enters a
split socket,  The surface of the steel cylinder is

iq. 37,

grooved willi various sizes of grooves for the dif-
ferent sizes of wire, or to suitany work, as shown in
Fig. 37. The cylinder is revolved until the desired
size groove is brought uppermost, when the split
socket is placed hetween the jaws of a vise, and the
vise elosed, thus holding the cylinder in the desired
position.  Fig. 37 illustrates Me. Ide’s patent block
which is well made and of superior material.
Rounding Up Attachment. The Webster rounding
up tool attachment, shown in Fig. 38,isa very useful
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adjunct to the lathe, Tt is attached to the top of the
slide-rest. To operate, a pointed laper in the taper
chuck is put in the laihe spindle.  The wheel to e
rounded up is put into the fixlure and the wheet
adjusted wertically so that the poinl of the laihe

Fig. 5.

center will be at the center of the thickness of the
wheel afler which the lower spindle of the fixture
should not be moved.  Now remove the whoel, also
the taper chuck, and put the saw arbor, with the
rounding up eutter, in the lathe epindle, and adjust
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the longitudinal slide of the slide-rest so that the
rounding up cutter will be back of and in line with
the center of the rounding up fixture, after which
the longitudinal slide of the slide-rest should not Le
moved. Now put the wheel and supporting collet
in place, and procecd with the rounding up.

Saw Arbor. The saw arbor or chuck, as shown in
Fig, 19, is made with a projection turned to receive

a saw, diamond, or emery lap, etc.  They are manu.
factured by the vartous lathe manufacturers, though
the patterns vary somewhat from the illustration
here shown.

Pivot Palisher. The pivot polisher is used for
grinding and polishing conical and straipht pivots
and shoulders. It is also useful for drilling, polish-
ing or soailing sleel wheels, milling oul odd places
in plate or bridge where only a part of a circle is to
be removed, ete. The circular base being graduated
to degrees, it can be set at any angle. The spindle
hns ataper hole for drill chucks, which inakes the
fixture very useful for drilling ¢ither in the center or
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ccrentric, and by using the graduations on the pulley
of the headstock an accurately spaced cirele of holes
may bedrilled. Fig. qo s the Rivett parlern.

The polisher is used as follows: After the pivot is
turned to proper shape, put on your polisher {spindle

Fig, 40,

parallel with lathe bed), with lap back of pivet. Use
cast.iron lap first.  {Square corners for square shoul-
ders, and round corners for conical.)  Tap for conical
shoulder ¢can be readily cornered with a fine file, and
cross-grind with fine oil stone to remove any lines
made by graver. Lines on end can be removed
same way, of with slips rubbed on piece of ground
glass which has on it a paste of oil stone and oil well
mixed.

This will rapidly bring them tp to a sharp corner
nicer than by the graver, Cn the iron laps use No.
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1 crocus or very fine oil stone powder, well ground
down in oil to a paste.  When rouphened out to your
liking, wipe off the crocus, and with u little oil touch
the pivot gently;repeat the sccand time. Then
change lap for one of boxwood, and use crocus No.
4, very fine and well ground down fo paste.  Proceed
as with first lap, being careful at all times to keep

Fig. 41,

the lap properly oiled and not pressed too haed
arzinst the work, particularly in the last operation.
Alse be sparing of your grinding or polishing
materials.  About three specks of polish with point
of a small knife is sufficient Bring the lap up
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carefully against the work until spread all the way
around, then proceed, bearing in mind thal grinding
is not polishing, and that to polish nicely the work
ane Jap must be very nearly the riglt shape. To
thoroughly clean the laps, dip in benzine.

Fig. 41 5 {he Johanson combined pivat polisher, |
milling and damaskeening machine. For usc as a
pivol polisher, it will fit any American fathe hand
rest or ¢an bo used on slide rest. Cutters and polish.
ing laps are furnished with the machine.

Screw Tailstock. This attachment shown in Fig,

Fin, 43,

4z, Is very convenient for heavy drilling, the spindte:
being moved by a serew with hand wheel attached.



PRACTICAL IAND BOOK. 83

Traverse Spindle Taflsteck. This attachment
will be found very convenient for straight dralting.
Where the watchunaker has a great deal of drilling
to do he will find this attachment invaluable.

Filing Fixture or Rest, Those rests will be found
very convenlent in squaring winding arbors, center,
squares, ele.  There are several makes of these Luols
but they arc all built upon the same
principle, that of two hardened steel
rollers on which the file rests, and
Iig. 43 i5 a fair example, One
pattern is made to fit in the hand
rest afier the T is removed, while
the other is altuched to the bed of

Fig, 44, the lathe in the same manner as
the slide vest, The plece to be squared is held in the
split or spring chuck in the lathe, and the Index on
the pulley is used to divide the square correctly.
Any article can be flled to a perfect square, hexagon
or octagon, as may be desired. The arm carrying
the rollers can be ratsed or lowered as required for
adjustment to work of various sizes.

Step or Wheel Chingks. These chucks are usually
made in scts of five, each chuck having nine steps,
giving forty-five different sizes, These chucks are
very useful in holding malnspring barrels, to fit in
the cap of the barrel, should it become ont of true,
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They are also valuable in trueing up barrels of Eng-
lish lever watches, that are damaged owing lo the
bregkage of 2 mainspring, They are also very wsefn]

Flg. 44,

in holding almost any wheel in a watch, but particu-
larly convenientin fitting a ceater wheel to a pinion,,
or in making sure that the lwole in the wheel §s in the
center. These chucks are made by the various lathe
manuincturers and are all similar to Fig. 43, and wiil
hold wheels from L5 to 2.6

Staft or Cylinder Height Gauge. The obvious:
advantage of this tool, which is chown at Fig. 45, Isi
the automatic transfer of the measurement so that je
may be readily applied to the werk in hand. The:
tool, as the Hustration shows, consistsof a brass tube
terminating in a cone-shaped piece. To the bottom
of this cone is attached a dise through which a necdle
plays.  Around the upper end of the tube is a collar
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upon which is fixed u curved stee! index finger. A
similar jaw, which is frce to move, works in a slot in
the tube,  The movable jaw is tapped and is pro-
pelled by a screw thal terminates In the needle point,
This tool is very usctul in making the necessary
measuwreinents  required in
putting in astaff. T'o use it
in this work, set the pivot of
the pauge through the foot
hole, and upon the end.stone
project the needle such a
distance as you wish the
shoulder to he fortmed above
the point of the pivot. Next
sel the gauge in the foot
hole as before, and elevate
thedisc to 2 height that shall
be right for the roller, which
is done by having the lever
in place, the lttle disc show-
ing exacily where the roller
should come.  Finish the staff up to that point, then
take the next measureiment from the end-stone to
where the shoulder should be, for the balance to rest
vpon. This point being murked, the stafl cun be
reversed and measurement commenced frotn the
upper end-stone, hy which to finizh the upper end of







PRACTICAL HANLD DIWHIK, 87

and tool in your rignt, place 47 in posilion, so that
the ¢nd of the screw .’ rests oo the jewel in the
balance cock, and notice the position of the arm £
which corresponds to the balance arm, between the
top plate and under side of balance cock. IF the
distance between the arm £ and end of screw 4' s

Figr, 47

too great, the arm £ will be too low and touch the
plate; if nol enougl, it will be too high and touch
the regulator pins. Therefore, all that is necessary
{a do is to move the screw 4 A up or down as the
" case may be, sufficiently to ensure that the arin K7
will assume the position the arm of the dalance is to
have. Take an 135.size Dbalance with oversprung
hairspring; the arm is at the bottom of the rim, in
that case. YWhen measuring, the screw A’ Is adjusied
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putting in a new balance slafl; we will take it for
granted that the upper part of the staff is entively
finished and that bhe fs ready to find the total length
that the staff should be, He takes the top plate with
the balance cock and potance altached, and measures
the distance from the top of cock Tiole jewel to top
of potance hole jewel by means of this gaure, He
places the jaw & on potance jewel and § on cock
jewel, and notes the number on the scale that the
pointer is opposite, which is generally 30 for an 18
size full plate American movement.

Drillg and Drilling. Drilling may be effected in
two ways, by ratating the drill and holding the work
slationary, ar wice 2zerss, The most satisfactory
results, however, are obtained by revolving the work

Fing. 4. Fig. 4. Fig, s, iy, a1,
and gradually bringing the drill juto coutact with it
Although it is not always possible to do this, owing
to the shape of the article to be drilled. A drill of
the shape shown in Fig, 48 {s preferable for drilling
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hardened steel, while the shape shown in Fig. 49 is
best suited for drilling soft stecl, brass, etc. Qil or
glvcerine diluled with alcohol, is the best lubricant
for the softer melals, but when drilling hard  steef
turpeutine should be used.  Dritls of the form shown
in Fig. g0 are used for drilling flat bottomed holes,
for countersinking screw heads, ete. The twist drill
shown in Fig. 51 is desirable when drill-

_n_ l ing deeply, as this form of drill heats
‘slowly and the particles are carried to

the surfuve of the work, DPivot drills,

B like those shown o Fiw. 52, can be pur.

—ﬂ- -!_r- chased from material dealers, mounted

Fig. 52, on cards, and ready for use at such
rmall cost that 1L will searcely pay the watchmakers
to make themn,

Drills of a form indicated by Fig. 33, are recom-
mended highly by Saunier, and are known s semi-
cylindrical drills, They are made
from cylindrical steel reds, rounded
at their cnds and filed down to a
trifle less than half their thickness,
The length of the point should be
greater or less according to the
nature of the metal 1o be operated Figm, &1,
upon, but under no circomstances  tnust the point
itself be sharp. This form of drill should be sharpened
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on the round side and not on the Qat surface. It
possesses, savs Saupnicer, the advantage thal when
placed in a drill-chuck it can be turned exactly round,
of the required diameter and finished; so that when-
ever replaced in the chuck, one can be certain before-
hand that the hole drilled will be of a definite
dianeter.  With such a drill the hele is smocthed
immediately after it is made by one or the other
cutting edges.
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experim'entwith several degrees of fineness of the
powder on old dials.

To Drill Enames)] Dialg, You may have to drill or
broach holes in enamel dials. For this purpose use
a flat ended drill or conical broach of copper, inte
which diamond powder has been hammered. A
graver kept molstened with turpentine is sometimes
used, The cdges of the holes in dials may be
trimmed with corundum sticks, to he obtained at
material shops.

To Whiten Silver Watch Dials, Flatten a piece of
charcoal by rubbing it on a flat stonc; on this place
the dial, face upward; apply a gentle heat carcfully
wilth a hlowpipe, aliowing the flame to play all over
the surface of the dial without touching it, so as to
thoronghly heat withoul warping the dial. ‘Then
pickle and rinse, using acid enough to make the
water very tart, immersing but for o few seconds.
Silver watch dials may also be annealed by heating
them red hot on a flat picce of copper over a clear
fire.

Fitting the Hands, Ifthe body of the canon pinion
will not bear turning in ftling it to the hour wheel,
the hour wheel should be opened In the mandrel, as
it cannot be kept true by opening the hole in the
fingers., Fitting the hands to a watch deser ves more
care and attention than are generally given fo it,
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To Measure Length of Stail, The proper way to
measure for the length of staff is, first, to tuke off
both end stones, fit the balance cock properly to the
plate {level, ete.), and screw it fast in its place. Then,
with the degree gauye, take the measure frotn the out-
side of one hole jewel to the outside of the other one
and Lo this add the amount of end shake the staff is
to have, which gives the exact length of the staff be-
tween the extreme ends of the pivots. The length
should be such that when one pivot rosts apgainst its
ond stone the top pivot shall come level with the
outer surface of its hole jewel, and the sarne when
resting on the other pivot. The end shake should
be egual to the distance from the outer surface of the
‘hole jewel to the adjacent surface of its end stone
when fastened in place, IF this distance i{s neither
too greal or small {the jewels must not touch), the
end shake will be correct. A safe way fur length is
to take the outside measure from the surface of the
sink in which the bottom end stone fitting rests, to
the top surface of the balance cock, Then, having
screwed on one of the end stones, shorten up either
or both pivots of the finished staff a trifle; to bring
the top end of the other pivot level with the surface
of its hole jewel as before explained.

Pinion Diameter. The following are excellent
rules for determining the correct diometer of a
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wish toinsert a pivot, without removing it from the
wheel. To do this, place the whole part or end of
the staff or pinion in a pin-vise or sliding-tongs,
which, of course, is cold; now pierce the top of o
brass thimble, so that.the end to be drilled will go in
snug; then, with a blow-pipe and amall spirit lamp
throw as much heat as you wish on the article to be
drilled, by blowing directly inte the thimble, without
in the least heating the wheel,

To Remedy Worn Pinlons. Turn the leaves or
rollers so that the worn places upon them will be
“toward the arbor or shaft and fasten them in Lhat
position. If they are “rolling pinicuns,” and cannol
be secured otherwise, it will be better to do it with a
litlle soft solder.

To Tighten a Canopn Pinipn. The canen pinien
is sometimes too loose upon the center arbor, Grasp
the arbor lightly with a pair of culting nippers, and
by a single turn of the nippers around the arbor, cut
or rajse a small thread thereon.

To Remove Rust, The best way to remove rust
from pinions is to scour them up with oil-stone dust
and oil, until a smooth surface is obtained, then polish
them with crocus. Care must be taken not to grind the
leaves off any more than is necessary, or the proper
shape may be destroyed. Same workmen soak the
rusted parts in a solution of cyanide of potassium or
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To Polish a Watch Wheel. Itcanbe done nicely in
the following manner: get a cork, flat on the top, and
putinto a vice; on it place the wheel, as far as the
pinion will allow; then take a bluestone and water
and grind the wheel smootlh and fat, all the time re.
volving it with the lefl hand; wash it, and put ina
box with some slacked powdered lime. This is done
simply for the purpose of drying it, and preventing
the pinion from getting stained or rusty. Drush it
out nice and clean, put another cork, clean and flat,
‘in the vice, and pound some crocus on a stake.
Some workmen add a little rouge, but this is simply
a matier of taste. Take aslip of tin, about the size
of a watchmaker's file, only thicker, file the end of
one side Mut and smootl, charge it with a litlle of the
crocus, and polish the wheel, all the time rotating it
with your left hand; do not ceasc until both wheel
and iin polisher are almost dry, so that you can see
the polish, when, if to your satisfaction, clean the
whecl off with a picce of soit bread, and brush it
out.  Should it he scratched, bread it off, clean
off the tin, and take a new supply of crocus.  Clean-
liness in this manipulation is of the greatest import-
ance, for if there should be any grit about the crocus;
polisher, or the fingers of the workman, the work

* will be tull of scratches. This applics siniply to bar
wheels.
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To Grind Down Plates or Wheels. The stoning
down of plates or wheels with emery or bluestone is
rather a tedious job, especially for him who has much
of it to do. It can be made easler, however, by using
a little soap. The work is more rapidly performed
and finer stoning is obtalned.

To Test the Quality of Watch Jewels, Place the
icwel on a piece of charcoal, and with the blow pipe
und spirit lamp bring it to a bright cherry red. [
the stone is perfect and of the proper density, the
heat will not effect it; otherwise, the heat will bring
out the imperfections, which can easily be detected
with a double lens glass. To ascertain ifa jewel hole
is perfectly polished, place a piece of white paper on
your work board and hold the jeweled plate about
two inches above the paper and parallel to it, so as 10
allow the light to pass between the plate and the
paper: shade the jewel with a small ring to prevent
the light from reflecting from the top of the stone,
and with your double lens glass look straight through
the jewel hole to the paper. If itis perfecily polished
it will appear te bave a fine black ring around the
tnside of the hole. If the jewel is a ruby or a4 garnet,
usée black paper instead of white.

Replace a Broken Foot Jewel. Romove the
broken jewel fromn the collet or setting; place the
collet or setting in one of your lathe chucks, large
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should carelully cxamine every jewel In a watch
taken down for repairs, and if he finds one with the
hole too large, or “out of round,” that is, much wider
in one direction than in another, it should be replaced
by a good one, in the following manner: I the depth
is correct, notice whether the jewel is ahove or below
the surface of the plate; if it is either, then knock it
out and cement the plate or bridge on a chuck in the
lathe, being careful Lo gel it on truc, by the hole late-
Iy occupied by the jewel, By means of a burnisher
raise the burr that bolds the jewel in, and if a jewel
can be found of the proper size and thickness, and
the hole not too large, it can readily be “rubbed in™
with the burnisher; if the hole is too smali, it can be
opened. The chuck on which the article is cemented
shauld have a hole from a gquarter lo a half an inch
deepin its centre. I 8o jewels can be found of the
right size and thickness, select one a little too large,
enlarge the hole sufficiently Lo put the ijel in, and
then proceed Lo fasten it.  If the jewel is broken, of
course the same remarks apply to replacing it with
a good one.  One difficulty that the watchmaker has
ta contend with, in selecling a jewel from the indif.
ferent lot supplied by some dealers, is te find one,
the hole of which is in the center of the jewel, If a
jewel is not true, or rather, if the hole in itis not in
the center, it must be comented into a chuck in
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the lathe, trued up by the hole, then turned off with
a diamond cutier, and the chamifer carefully trued
up and polished again; while in the lathe it can be
tnrned down to fit the hole in the setting. The shel.
Iac is to be removed from the plate with aleshol.
In many instances a chuck will have to be turned
up to suit the particutar job to be done.  Care must
be taken in opening, or the jewel will break or
chip around the hole, The corners must be care-
fully rounded by a piece of wire larger than the hole,
the end of which is conical, Tt will take but a
moment to do this, but if care is not taken loo
much will be taken off

To Mark Teols. Cover the paritobe marked with
a thin coating of tallow and beeswax; with a sharp
instrument swrite the name in the tallow, cutting
clearly into it; fill the letters with nitric acid, and let
it remain from one 1o ten minutes; dip in water and
rub off, andgyou have the mark etched.

The Roase Cutter. The rosc cutter is quite a valu.
able adjunct to a lathe, and is fixed to the spindle in
the smne manner 1s a chuck, and
il will be found exceedingly uscful
i for quickly reducing pieces of
"W wire for screws, etc, to a gauge.
For screws, the wire should be
Fig. 5, of a proper size for the screw
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heads, and a cutter selected with a hele the size of
the finished screw. The point of the wire is rounded
to enter the hole of the cutter, against which it is
forced by the back ¢enter of the lathg, the serrated
face of the cutter rapidly cutting away the super-
fluous metal, the part intended for the screw passes
into the hole in the cutter. Some care is required
in rounding the point of the wire, for if not done
equally all around, the serew will not be true to the
head.

To Prepare Chalk. Pulverize the chalk thoroughly
and then mix it with clean rain water, in proportions
of two pounds to the gallon.  Stir well, and then let
it stand about two minutes. In this time the gritty
matter will have settled to the bottom.  Slowly pour
the water into anocther vessel, soas not to stir up the
sediment.  Let stand until entirely settled, and then
pour off as before. The scttlings in the second ves-
sel will be prepared chalk, ready for use as soon as
dricd.  Spanish whiting, treated in the same way,
makes a very pood cleaning or palishing powder
Some watchmakers add a little crocus, and we think
it an improvement; it gives the powder a nice color,
at least, and therefore adds to its importance in the
eyes of the uninitiated.

To Remove Finger Marks on Gilt Clocks. DIMis.
solve cyanide of potassium, 3§ oz in %4 pint of
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water ; paint the mark with the solution, thenscratch-
brush, finish with washing in hot water,

Sweating of Show Windows., Take one-fourth
pound glycerine totwo and ene-fourth quarts alco.
nol, and a little essential cil; the guantity of glycer.
ine varies according to its guality. By the composi.
tion of the above specified inpredients, the essential
oil Is dissolved by the alcohol, and the tuid united
with the glycerine. It may be done at ordinary tem-
perature, and it is not necessary to expose lhe mix-

ture to heat. This is applied to the inside of the !

window, The pane is either rubbed with a clean

linen cloth, or else the Auld mass is applied with a
camel’s hair brush, and the blind appearance of the

glass, owing to overheating, Is entirely overcome,
To Rermove Ink Stains from Silver. Silver pen

holders and ink-stands frequently become deeply dis-

colored wilh ink, and the stains are sometimes very

difficult to remove. They may be removed by rub. |

bing the stains with a paste composed of chloride of
lime and water.

To Clean Watch Cases, Very dirty or oxidized
silver or gold watch cases can be restored by brush-
ing them with & soft brush and a little rouge and oil.
The case {s afterward cleancd with another brush and
a little (best is luke warm) water and soap, and finally
laid in aleohel to remove all traces of the soap. The
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casc after being taken from the alecohol, is dried with
a¢lean rag. It is evident that the movement and,
if possible, the case springs, have been taken out,
Clean dry sawdust may be used in place of alcohol;
leave the case in it until thoroughly dry.

To Remove Stains from Marble Cases, Toremove
stains from marble cases, clock dials, etc., take equal
parts of fresh oil of vitriol and lemon juice: shake
up these substances very thoroughly in a bottle, wet
spot with the mixture, and in a few minutes after-
ward rub with 2 scft linen cloth and the spots will be
found to have disappeared,

To Drill iato Hard Steel. Dlake your drill evalin
form, instead of the usual pointed shape, and temper
as hard as it will bear without breaking; then roughen
the surface which you desire to drill with a little
diluted muriatic acid, and, instead of oil, use turpen-
tine or glycerine, In which a little gum camphor has
been dissolved, as a lubricant. In operating, keep
the pressure on your drill firm and steady; and ifthe
bottorn of the hole should chance to become bur-
nished, s the drill will not act, as sometimes happens,
again roughen with diluted acid as before; then clean
out the hole carefully and proceed again.

To Temper Driflls. Sclect none but the finest and
best steel for your drills. In making thern, never
heat higher than a cherry red, and always hammer
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till nearly eold. Ddo all your hammering in one
way, for if, after you have flattened out your piece,
you attempt to hammer it back to a square or round,
you will ruin it. When your drill is in proper shape,
heat it to a cherry red and thrust it into a piece of
resin or into mercury. Some use a solution of cvanu-
rel of potassia and rain water for tempering their
drills, but the resin or mercury witl give better re-
sults.

To Drill Pearls, The easiest way to hotd pearls,
in order to drill and otherwise cut them, isto fit
them loosely in holes bored in a piece of wood. A
few drops of water sprinkled about the holes causes
the wood fibres 1o swell and hold the pearls firmly.
When the wood dries they fall out.

To Clean Pearls. Socak them in warm water in |
which bran has been boilted, with a little salts of tar.
tar and alum, rubbing gently between the hands.
When the water is cold, renew the operation until
the discoloration is remaved; rinse in luke warm
water, and lay the pearls in white paper in a dark
place to cool and dry. .

To Renpvate Bronze. Bronze may be renovaled and .
re-colored by mixing one part of muriatic acid and
two parts of water, Free the article from all grease
and dirl and apply the acid with a cloth. When dry
polish it with beeswax or sweet ail,
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To Separate Sllver from Copper. Mix sulphuric
acid, 1 part; nitric acid, r part; water, 1 part. Boil
the metal in the mixture unti]l it dissolves, then
throw in a little salt, which will cause the silver to
deposit.

To Frost Watch Caps and Plates. Take two and
one-halt parts nitric acid, and two parts muriatic
acid, full strength. Dip in the articles tor a few
seconds, rinse in clear water, scratch brush with a
circular motion, then gild.

To Frost Walch Plates. Watch plates are frosted
hy means of fine brass wire scratch brushes fixed in
a lathe, and made to revolve at great speed, the end
of the wire brushes striking the plate producing a
beautiful appearance; or, sink that part of the move.
ment to be frosted for a short time inte a2 mixture of
nitric acid, muriatic acid and table salt, one ounce of
cach. On removing from the acid, place it in a
shallow vessel containing enough sour beer to nearly
caver it, then with a fine seratch brush scour thor-
oughly, letting it remain uoder the beer during the
operation. Then wash off, first in pure water and
then in alcohol. Gild or silver {n accordance with
any receipt.

To Take Spots off Gilding. Boil common alum in
soft, pure water and timmerse the article in the solus
tion, or rub the spot with it and dry with sawdust.
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Imitation Patina. »ix carbonate of copper and
any light alcoholic varnish and apply to the object
with a brush. This paint will penetrate the smallest
recesses of bronze objects, and when dry has the
appearance of patina. Carbonate of copper gives a
blue patina, vertigris a light green and intcrmediate
shades may be produced by mixing the twa,
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Lathes, the good, the bad and ind.fferent. ali c'aim
to make the Dest Hf true 't's strange; 'tis strange
if true, The ward best seems to have ‘ost its true
meaning. We clair ta make one 0! the Best, of the
very Best. Can znyone ¢'aim more? When interested
white your jobber for new list, or the manufacturers.

MOSELEY & CO.,
ELGIN, [LL.
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FEORIA, ILL.
THE PIONEER SCHOOL.
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Formerly of La Porte, Ind. but now of
PEORIA, ILL.
By this change we have enlarged our facilities.
No other school in the world has so
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CHICAGO WATCHMAKERS INSTITUTE.
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For Electrical and Experimental Work, For Jew-
elers and Watchmakers. For Gunsmiths and
Taol Mzkers. For General Machine Shop Work,

FRFCRTA Facarcad 1

High grade tools: elegant in «design, superior in
construction.  The best feot power lathes made, and
quality considered, the cheapest,

SEND FORA CATALOGUE AND PRICES.

W. F. & JNO. BARNES CO.
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College of Horology,

INCORPORATED 18B8, AE-ORGANIZED 1830,

The maost practicaliy equipped in America, and
giving the most thorough course of instruction in
Watch and Clock Making, Repairing, Engraving
and the peneral branches connected with the above,

You can lewrn Watchmaking, Repairing and
Engraving s¢ you can do first class work, which we
guarantee.

All studenls that attended this College are hold-
ing A 1 positfons.

We guarantee you the best, at moderate cost.

WEITE FOR PROSPECTUS.

C. R, HART, Supt.
ZEE W, Madison St.,
CHICAGOD, ...
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JEWELRY WASK.
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FOR CLEANING
Diamonds, Fuilback and any kind of Solid Gold and
Gold Plated or Gilt Jewelry.

Warranted not to contain any acid. Always ready
for use, I’ays a good profit to sell to your customers.

Put up in 4 and § oz, bottles, also by the gallon in
bulk.
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