3 Bhesta=8hest 1,

C. V. WOERD.
Compensation-Balance.
No. 203,976. Patented May 21, 1878.

Hitnesses. Tnvendor
boo. - Firce | Chode o TP ol
ffzgfﬁf@&;w g At

WA, PADSGLITHIT A b, WERIRIA, [



# Bheets—Bheat 2.
C. V. WOERD,
Compensation-Balance,

~ No. 203,976. Patented May 21, 1878.

Wilresses. | Irnventor
| Ko, W‘M M P T

HPETRRS, Poavi-LTh SClminarr, WESHRAGTOR. [ L



'UNITED STATES

PATENT OFFICE.

—— i -

CHARLES V. WOERD, OF WALTHAM, MASSBAUHUBETTS.

IMPROVEMENT IN COMPENSATION-BALANCES.

Speciicstion forming part of Letters Patent ¥o. 208,976, dated May 21, 1678 application fled
April 16, 1578,

To all whom it seay concers:

Be it koown that I, CHARTES V., WoERD
~ of Waltham, in the connty of Middlesex and
State of Massachusetts, have invented certain
: Im?rove-manta in Compensation-Balances, of

which the following is a specification:

The form of compensation hitherto employed
in the balances of watches and chronometers
can be made perfect only for two critical tem-
peratures, and for intermediate or extreme
temperatnres the compensation is imperfect.
Devices ealled “secondary” or ¢ auxiliary”
- compensation have been applied toremedy this
defect in & partial degree. The effeet of the
temperature is fo m the elagtic foroe of
© the spring, as wellas to chauge its length and

tochange {hﬁ form of the balance, M:l?eﬂact
- enmpensgion requires that the time of vibra.
tion of the balance shall be constant inder all
the viclesitndes of temperature to which the
insfroment may be subjected. This requires
that au arrangement of the parts shall be made
gneh that the moment of inertia of the balance
shall maintain & eonstantratio to the moment
of the elastic foree of the balancespring,  The
law of the ehange of the effective elastic foree
of the spring is pot cortainly known; butsaffi-
cient iz known in regard to it to make it cer-
tain that the n canpob be made
perfect except at two temperatares, The ex-
pressions for the varistons of these momenta
in fo the temperatnre give, when

phically represented, two en lines, and

e ljustment can be made only for the two
points where these enrves intersect,

My invention eonsists in the em b of
an entirely different arrangement of bimetallic
Iamin from that bitherto nsed, said improved
arrangement being such that the ratio of the
moments of the balanee and of the spring shall
remgin constant dnring all the temperatores
to which the watch or chronometer may he
sn mﬂd while in nsa,

he accompanyiog drawings, forming o
part of this sp-gcllimtg:m, Figu.ﬁﬁl is a
gram representing, on an enly seale, the
motion of one of the segments of the vim of &
mmpenaa.t.n:]r:l-hﬂﬂs:gm under adecrease of tem-
perature, when lamin® are mrn.n%?]i in
parallel connected ' strips, us bitherfo, PFig, 2
fs o diagram vegenting the motion of one
of the segments whan the laming are arranged

aceording to my invention. Fig, 3 represents
an enlarged view of the balance complete,
eonstrncted in acenrdance with my iwvention.

In said drawing, A A represent the seg-
ments of the tim of & eompensation-balanes,
These segments, iustead of being bimetallic
thronghont fheir entire length—that istosay,
composed thronghont of parallel strips of
gteal and brass,as beretofore—are bimetallic
ouly a portion of their length, and these bi-
metallic portions ave located as close as pos-
ble to the inner or fised ends of the segmenis,

i and ¢ represent said bimetallie portions or
Iawing, { being the inner portions, which are
of steel, and are integral with the ents
A, and ¢ being the outer portions, which are
of a composition of higher expapsibility than
ordinary brass, I prefer to employ for said
compogition equal parts of copper and zine,

The parts o and { are arranged in the form
of intermeshing teath, as shown in Fig. 3, the
steel segments being groovad or zerrafed along
the portions  to receive the pavts », which are
fuged sohdly to the steel, aud the parts o are
torned down or ent away on the perimeter of
the balanee, 8o that the fine edges of the steel
teeth separate the parts o into suecessions of
prigms.  The number of teethin the bimetallic
portions will depend upon the thickuess of
tha segments A, and the length of the bi-
metallic portions should in general be equal
to abont one-sixth of the eircumference of the
balance,

By this arran t of bimetallie lami-
ni@ the following advantages are obfaiped :
Firat, the action is diferent from that of con-
tinnons or parallel bimetallic laminge, in that
the diffienlties arlsing fom the eonstrained
and i action of the parallel hunine are
avoided, and thaf freedom of movement of the
compensating - weizghts which iz necessary to
fultl] the sctual requivements of the adjust-
mentfor temperatireis provided for; secondly,
it is always possible o find the nomber of
teeth in the bimetallie part of the rim, awd
thos the proper relative proportions between
the parts o 4, which, in conuection with the
proper compensating-weights, will make the
motion of these weights eorrespond with ithe -
requnirements of the balance-spring for tan-
tochronons vibrations at different fempera-

“tores. -






