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o 10 same reference ‘being had to the accompany-’-._;
S Ing dre,wmgs, formlng part of thls spe01-
| . ﬁ(};atj_on U o S
' invention con51sts in controlhng the,-
actlve length of the pendulous spring or as |
1t 18 generally termed the “he:{reprmﬂ"’ of |-
| inner e},.tremlty of the coil i 18 ﬁlmly secul ed
to a Stud that 15 secur ed 111 thej;.é';jé;i!'?fifiiff'ii,é;
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To oZZ whom it moy concern:

_ Be it known that I, HL‘NRY BGEH‘\I J mrEs,fﬁ
L '_-of Trenton, in the count}
‘State of \Tew Jersey, have invented a new
~ & and Improved Mode of Obtammg Compen—;_
.- sation for the Effects of Changes of Tem-
i - perature in Watches or other Tlmekeepers, B
__Wlth curb pins e, e, to Teceive ‘the outel c011§i?'j§'§l:5§era;:'
of ‘the ‘hair- Sprmg in the. usual’ manner. .« 65
"The compensatmo' coil B, and . its arm- c,f_;,;fif;': o

B - ‘and I do hereby. declare that the following is
| | full clear, and exact descrlptlon of the

My

. a.watch or other time- keeper governed by a |
~ balance, by means of combined laminze of
~ brass and steel or other metals ‘which ex- |

. pandand contract dlﬁerently with the same:

20 changes of temporature so applied. to that |-

= end of the said spring which has heretofore

. been fixed, as by their expansion and con- | 1

“ . traetion to -cause the said spring to be taken

. up through the curb pins, as it expands with

-~ 25 an increased temperature, and to be let out | a

o as b contracts Wlth a reductlon of tem-—: '-

PR -fperature
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 which that enol
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;;;iilffrf'fence
o B0

spare

. The mventmn 1S capable of bemg apphed'"";

. in a variety of ways, but I propose generally |
to coil the combined lamina of metal into a | ci
convolute spiral form, and to attach the.in- |
) fsented n Tlg 2 differs: from thet r epresenteél*@-@?;éﬁE'fff'-;;-_;.:';.é
__ 1,in having the outer'or spare end of |
“the coil attaohed by the stud ¢, to one end of 90,
“a ‘bar.J; whose other end is secured by a .

\ . nerend of the coil ﬁrmly to one of the plates ﬁ-f
R which hold the movement, and either to at-
.~ tach the end of the halr*sprlng to the other
. 3% end of the coil, or to a bar or lever - against |
of the coil acts, in such a
. manner as to cause. the sald bar or lever
.~ to move with the expansion and contraction
. of the coil produced by changes of tempera-

;ture? _and S0 take up or let out the halr-ﬁ'_ “the bar 7.

I‘lgu

SR AL FENE '_s]oondmg parts in both figures. *
[ A, represents the potence pla,te oz,, the bal-f__'
C, the cock which receives the outer.
. __.;_prvot of the staff of the balance; and b, the
. hair-spring. ‘The inner end of the (3011 of
. the hair-spring in both of these: examplee;_;z-
~ of my invention is connected with the staff
~of the balance mn the usual manner, but the
outer end or as it 1s. general]y termed. the.
end mstea,d of bemb secured in L

of Merce1 and

by a screw f

| and ltS erm c ale left perfectly free

1in g,

S re 1 in the accompanymg drawmg,i
.. represents the first mentioned mode of ap-
i plying. my mventlon and Flg 2 the otherﬁ
" 45 mode. .
S Slmﬂar letters of reference 1nd1cate corre-;ﬁﬁ_;.
| to keep bearmo upon the ‘compe ensating coil,:
-..notW1thstandmg the expansion and contreo—;;?;?f%%f::ia-i'?

_tion of the latter.-

| by a screw. f,

-halr sprmg

compensatmg coll 7 B

of the steel blue and the br: ass. yellow

\Dw Jr..r«:,snr

S AEDE N -_the usuel mannel to-...a ﬁh@d stud secured 111
‘the potence plate, 18 replesented in Fig, /1 -
-as being attached secur ely to a stud d, Car“é_é.55:33';;{ifég§
‘ried bV the arm ¢, Whl(:h 18 formed b ‘the 60
exterision of the. oute1 EYtI'elllltY o:E what--- I
‘term' the ¢

D, is the regulator apphed and furmshed@?j{;@@fﬁ";j;j?-".fé

| are made of a strip of bmss and. astrip of
| steel: umted by soldering,. br: azing. or. other
‘means, the: steel being:.on. the outsufle of the_é_é-?ffé'?a-;ii'-il{_?if.;;

coil as shown in.the rawing. by the t1nt1110‘70

effect .of an increase. of. temper: ature : IS to

The mo de of epplymg the mventlolr repre-

“e:rpand or. open ‘the coil and raise the arm Cy
| In an: upward dlI‘E‘.CtIOIl from the p051tlon
T epresented 111 I‘lt.:» 1 ElIld also tO pI‘ oduce i T INSE

ﬂe:&ure of the arm ¢, in a elmﬂar dneotlon,}éfﬁéssz’i

“screw Zc, to a small plate F, that is securedfzéiz@5?13E}f?;fﬁ
by a screw j, to the. potence plate

A, and
Re S g it ol
in having a compensa,tmw coil B’, applied .

‘so that 1ts outer’ extremlty presses . an'amst
-This compensating coil is like . =
| that. represented in Fig. 1, e:acept that its' o
‘outer extremity is not’ contmued to so. great
-& length in the form of an- arm;.
‘extremity of the said coil is’ seeured ﬁrmly
to a stud:in’ ‘the. plate i The
“said bar 7, must. be made sufﬁclently elastlc?;j_;fiffiff-;iéi!fifg_§

“The: 11111erggQj;;_;é-i-fjf;?;;_-?;;;

105

‘bar 7, upward from the position shown in |

| - The effect of the expan- -
‘sion of the compensatmg coil is to-move: the

“Fig. 2 and make it take up the. helr-sprmO‘Q.jjé.éif;@5_;.52:;.?.;_;;;;;
: ?-}through the curb pins e, e, ‘and'the contrac-

110

tion. of the said coil. permlts the bar 7, 107
spring in the opposlte dlI'eCtl(}Il to let out the
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