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(4s2) W"e %vill first suppose that %ve want to ineasure the
itgular motion of the'balance. The balance is first removed,

they novenient placcd in a suitable ring, and adjusted tili thc
.irbor point wvill corne in the lower pivot hole, and scurely
filstened there. - Fi balance is then.replaccd, and its cock
bcrcwved on, or, 'if thiat is to be omittcd, (447), the upper pivot

supportéd by the female centre end of the arbor. The
lever, d, if, then caused to move to one end of the slot, C, by
ttirniing'thq %vheel, /, and rnoving the stud, i, and the upper
end of tlie spring, if in the right direction. An arm, 4, with a1
suitably'shaped .clay, iq, is then adjusted in contact with the
bilancc;arM~, or rim, or i screwv. 'lhle lever fork of the wvatch
ithen Pressed -against one of the banks, with the ruby pin

resting against ihe innér side off the notc,-this position of
the parts representing one extremity of the action of the fork
on- the ruby pin. l'inally, the pointer, e. is nioved to any
degree *on the stale, 1), that you %vish to start froi, but lire-
ferably, in iiiost cases, to the O at the saine end as the lever, d,
stands..

MAKING AND REPLACING THE BALANCE
STAFF.
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rH._ HR 1- i~ a great
deal more ii the

-. above nanîed Sul.
ici thaui a first glance

nplies, for the subject
covers a great deal of
groundc. 'l'le qualit)'
and best mnethod of
h-rdeningý and temper.

ing the. steel froin w hich it is made, the best
unlans of centering and the uise of the graver
mnust aIl ne'cessirily bc. considered, and in
"i' Opinlioni pivoting a staff and rcJ)lacing a
cylinder corne under the saine hend.

In the flrst place, let us take into con.
sideration the steel fron i hich the staff is to
be made. As to qualit>', it is beyond ques.

~~ tion that the ver>' best only is suitabie for
~ such a purpose. WVhen I turned rny own

blanks I used Stub's steel %vire of the required diarneter, and
as Il 'vatchnakers knoiv, nothing better in regard to quality
r-an bc lîrocured. I have since found a very good blank staff
in the material stores, which is sold at frorým 40 to 5o cents
per dozen, and I buy thern in preference to turning my own
blanks. The>' are supposed to be tenipered too, but I neyer
trust thenii in this respect, but always harden and temper theni
inyself so that I always knowv just mvhat kind of nietal I arn
%working.

In regard to hardening steel there is nt pirescrit considerable
Controversy, and any number of rnethods. I havenat different

lunies and for différent purposes tried castor oil, linseed ol,
s,,Ierni oil, petroleun fresh ivater, sait ivater -ind n'ercury.

i l'le three irst named oils in iny opinion gave the -,ame gencral

resuit. Fresh water gives the saine degrce of hardiness, bu
does flot leave the steel as tough as the uI. Petrolcurn ren-
ders the rnctal a trille harder than the other oiîs, and at no ap-
parent cost ini regard to brittlcness, whilc cither sait watcr or
mercury renders the metal so very brittle as to be only suitable
for large or mecdiumn sized drills, and is of no particular advan-
tage in hardening buc.h a ipiete ab a balant.e stafi.

In hardening I take about a dozen blank staffs, la>' thenm iii
a hiollow on a piece of charcoal and cover thein with a thin
piece of sorti. and by means of a good-sizcd alcohol flanie and
a blow-pipe, lient theni to a cherry red and then plunge thein
quickl' ;nto Iinseed oul.

In performn,~ this operation sec that as the flamie ib
directed, the soap rapîdiy melts and covers the pueces îvith a1
thin black coating which wilI serve to cxclude the air %while
heating. If it is properl>' done, the sudden cooling causes this
sheil to chip off and Icave the blank staff perfcctly wvhite, but
should the result not be so satisfactory, a little rolling between
the fingers will rernove it, or should you desire a better polishi
and are the possessor of an American lathe, they can be
quickly.and nicely polishced with a fine ernery stick.

To temper theim, the best mariner is to pack thein in a
nietal receptacle, similar to a boiling.out cup, fillcd with fine
brass filings, in such a nmanner that the color xnay be obscrved
as the changes occur. Hold theni over an alcohiol flaine and
subject theni to about 33o' F-arenheit, which would bring the
color to a dark purple. This, I think, is sufficiently liard for
a balance staff, and they should by no menus bc made softer.
It will, upon a fair trial, be found that a staff of such a degrec
of hardness can be very reaffily turned îvith a good graver in
good condition, is capibIe of taking a ver>' fine liolisîl and wvill
produce a good wearing pivot and wvill stand more liard usage,
%vhile in the watch, in the way of sudiden shocks, and faIts, than
a staff either of a greater or less degree of hiardness.

Having prepared our blanks, the lathe is the next con-
sideration. Sonie workinen stili insist that therc is nothing to
equal the bowv lathe for fine work, and I arn %villing to admit
that I have seen sorne of the finest kind of work produced by
that means. QUiers, however, dlaini that continuous motion
will produce as good wvork and do it quickcr. I arn of the
latter opinion. I also claini that a split chuck in a lathe of
.\merican or foreign manufacture will not hold a pic(c ao.>

lutely true. Snch chucks wiIl no doubt do ivell enoughl for
ordinary wvork, but when a fine staff or pivot is to be turned, I
agree %with the manufacturer of the le-ading Anierican lathe,
that nothing euîuals a we/! center-ed cernent chuck. I have tried
almost every niake of lathe, and have corne to thc conclusion
that for the finest kind of work the Sviss or cernent lathe is
nîost suitable on account of its lightness; and the facility wurhi
wçhich the wearing parts nia> be adjusted *. r a cernent brass
nîay al-o l>e used-with an Aunerican lathe, arad it mnust be borne


