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THE TRADER.

I there is any doubt about the close coding, pull the picces
again. Then screw the nut up tyghtly, to msure the coils being
in a true plane, and heat the whole slowly and evenly, 10 blae
the springs, and cavse them to “set” m that form. When
cool the springs are finished, 1f they are to be left soft.

(19.) Butaf they are to be hardened and tempered, they
are placed cither singly, or it a mass as made, between two
flat preces of brass, provided with steady-pins to prevent shuft
ing or sliding, and tightly screwed together, then made red hot
and treated as before described for helical springs, exeept that
the polishing 1s done by passng a wire through the center of
cach to hold it while rolling it un a pohshing block of bell
metal with red-stuff or “sharpe.” Some use a stick with a
conical end to hold the spring upon, and scour it with a tooth
brush. “I'he suick1s held in the left hand, s puast in the
center of the spring. which is stretched down over it into 2
shape similar to that of a hoop skirt, and kepoin that position
by the thumb resting upon . The insides of the coils are
polished by sharpening a picce of peg wood and forcing tho
spring into the same shape, while resting it on a flat piece
of cork, rubbing it by moving the stick w both an oscillaung
and lateral dircetion, very carefully, 16 avoid bunding the conls
‘The edges are polished by rubbing the spring around on a piece
of smooth paper, by means of a corh pressed genth upon 1t
In all cases the polishing powder should be plenufully supphed.
Spnings should not be polshed amv more than necessary to
obtain a clean smooth surface, lest some parts should be
reduced more than others and cause irregular actien. It s
then blued n the bhung-pan, which s sinply a flat brass disc
on which the spang s laid and held down in close cantract
with it by a piece resembling a three-arm watch balance, on
the end of a lever pivoted so that 1t is pressed down by a
spring, but can be instamly raised by the finger on the other
end of the lever. In Fig. 1, a s the
caver, artached to the lever which i
pivoted at & to the upright standardvising — Fig 1 7
from the bottom picce, and held down by the spring ¢ When
the desired color is reached the finishad spring ts thrown off” to
cool. Sce coloring, (12 10 16). In makmg the very finest
quality of flat springs, a flat plate v sometunes taken and a
spiral groove cut in s surface having the exact shape the
spring is desired to take, in which it is placed and set by heat.
But few watchmakers have the tools for cutting such a groove
truly, or are capable of using them.

120.) Making the erminal curve. Some workmen make
the elbow of the Breguet spring before hardening and temper-
ing, 1n which case a thin stnp of brass wmust be placed between
the masn body of the spring and the supplemental coil ubove,
and the whole then screwed together for hardening. But 1 do
not advise to make any terminal curves till the last thing, but
simply make the phain eylindncal or <piral spring, and ascertain
uts adaptability to the batance and proper place for the elbow
or the commencement of the curve, before expending any lahor
on that part of the spnng, which will be treated of under the

head of isuhromism When, however, the springs are heated
wn animal charcoat, (10), if the required size and number 0{,’
cails, place for clbow, and shape of curves are known, it would !
bo well cnough to form the spring before hardening.

(21) These directions are not designed as a complete guide

tor making springs —afthough I have told enough, 1 think, to
cnable any who wish to experiment successfully, and some |

things not before published~-but to give a clear idea of e
process of making them as a basis for better understanding of
subsequent  operations.  Furthermore, the workman  who
proposes to fit a helical spring in a chronometer will generally
find it necessary to make one to sut  Hence instructions
upon that operation must include the making of the spring, as
already descnibed. But flat or ~paral springs can be  bought
ready made, of almost every strength and qua'ity, so that a
suttable one can be readily selected from a fair stock of them,
and thus save tune and labor.

(22.) Diameter of spr:zgs. Vie proper diameter for a hair.
spring 15 a matter of calculation in new chronometers and
watches,—helical springs being generally one-third and spiral
springs one-half the diameter of the balance. But a certam
length in proportion to its thickness 1s indispensable to its free
action, and if 1t is found that there is not room for that length
of a helical spring, the coils being of the above-named diameter,
then a spring with large coils must be made, to secure the
necessary length of wire,  But the repurer should generally be
guided by the old spring, if it yet remains, remembenng that
the new spung, when finished, will have expanded a lile larger
than the grooves in the block, or its first <ize when hardened,
H vour wire is not of the same stifiness as that of the old spring,
mare or less coils than the old one had must be used, to get
the same strength of spring  But generally the old spring
should be capied in all respects, unless there is good reason o
beheve that it was never satisfactory.

123.) Vumber of cils. Helical springs have usually from
nine to eleven cotls, but it is well to make thirteen, to allow for
testing the temper at the ends, etc., after which the superfluous
length can bwe broken off. A rather long spring is better thau 4
short one, especially if it is somewhat soft, as the angle o
flexion, and the consequent danger of setting by use, are less.
A spring should be thin and hard, rather than thicker and
tower tempered, both being of the same strength. For the
former will mantain the wotion of the balance longer (without
addition?] impuise from the hand or the wmovement), and
consequently a watch with such a spring will be.dess affected
by difference in the motive power, or friction, poor oil, jarrings,
cte  The less the number of coils the harder the temper should
be, and. conversely, the softer the spring the longer it must be,
Hardened springs, are less liable to be affected by maganetisa
than goft ones, and are to a great eatent, but not entirely. free
from the deterioration or loss of frce to which all springs are
more or less subject by constant action, even when the flexion
does not approach the limits of their elasticity. ‘The well
known phenomenon of hardened springs slightly accelerating
on their rates, for a fow months after being fitted, is an example
of this change of condition. In this case the springs lose a
portion of their excessive nitial hardness, and gain in pliability
and clasticity. Afier attaining their greatest degree of elasticity
they remain nearly constant, while the deterioration of soft
springs is comparatively rapid.

(24.) As for the proper numbe: of coils for spiral springs,
the custom is to use from hinc to twelve in English lever
watches, generally about ten, i the Swiss, eleven. For a
dupley, cight ornine suffice.  The Swiss, in their cheap watches,
often use fifteen to cighteen coils—as the springs, being of 2
soft wire, must neressarily be long to prevent bending by use.
But this only preserves them for a time, and in a few years they
frequently need re-springing 1n order to do even decent service.



