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To add, it hon, it notif CO7 ce/'72: 
Be it known that I, DUANE. H. CHURCH, of 

Newton, in the county of Middlesex and State 
of Massachusetts, have invented certain new 
and useful Improvements in Compensation 
Balances, of which the following is a specifi 
cation. 
This invention relates to compensation-bal 

ances for watches and other timepieces; and 
it has for its object to provide a balance the 
segmental compensating sections of which 
when influenced by changes of temperature 
shall move their weights on lines which are 
substantially radial to the center of oscilla 
tion of the balance and shall be practically 
unaffected by centrifugal force. 

Heretofore the laminated rim of an opera 
tive compensation - balance has been inter 
rupted at points close to the ends of the rim 
supporting cross-bar. Hence the free end of 
each segmental compensating section has been 
separated from the supported end by practi 
cally one-half of the circumference of the rim. 
The free end therefore has a movement of 
maximum amplitude and in a direction which 
is approximately tangential to the rim. This 
causes an approximately tangential movement 
of the weights and a lack of uniformity in 
their action and results in what is known as 
the 'middle error.” Moreover, the resili 
ency of the sections, due to the distance be 
tween their supported and free ends, renders 
them susceptible to the action of centrifugal 
force. 
My invention consists in a compensation 

balance characterized as follows: First, the 
continuity of the laminated rim is interrupted 
to form sections which are movable by ther 
mal action and are made relatively short as 
compared with the sections of the ordinary 
operative compensation - balance above re 
ferred to, the form and arrangement of the 
sections being such that the movement of the 
balance-weights caused by changes of tem 
perature is much more nearly radial relatively 
to the axis of the rim than in the said ordi 
nary balance in which said movement is ap 
proximately tangential; secondly, the inner 
layer of the laminated rim is composed of a 
material, such as an alloy of nickel and steel, 

which is practically inert under changes of 
temperature, the outer layer being composed 
of a material, such as brass, which has a rela 
tively high coefficient of expansion and con 
traction. This second characteristic of my 
invention insures a sufficient amplitude of 
movement of the sections and their weights 
under changes of temperature to make the 
relatively short sections operative, the fact 
being that the said sections when made suffi 
ciently short to cause approximately radial 
movements of the balance - weights, if pro 
vided with inner layers of steel or any other 
material heretofore used for this purpose, 
cannot be given movements of operative am 
plitude by thermal action. 

I have found that by employing short sec 
tions, such as are formed by dividing the 
laminated rim to form four segmental sec 
tions of substantially uniform length, two at 
each side of the supporting cross-bars of the 
balance, and by making the inner layers of the 
sections of a practically inert alloy I insure a 
practically radial movement of the balance 
weights of operative amplitude, the radial di 
rection of movement of the weights, together 
with the amplitude of said movement, reduc 
ing what is known as the middle tempera 
ture error’ to a negligible quantity. The 
preferred inert material for the inner layers 
of the segmental sections is an alloy composed 
of nickel and steel in proportions of thirty 
six per cent. of the former and sixty-four per 
cent. of the latter, though obviously these 
proportions may be changed as desired. This 
alloy has a coefficient of expansion and con 
traction which is lower than that of any other 
alloy or metal of which I am aware. 
The second characteristic or feature of my 

invention-viz., the inner section layers of an 
inert material or alloy--is not limited to the 
previously-described form of the sections and 
may be embodied in a balance the sections 
of which are of any suitable length and ar 
rangement. 
The accompanying drawing, forming a part 

of this Specification, represents, on an enlarged 
Scale, a plan view of a compensation-balance 
embodying my invention. 

In the drawing, (. represents the support 
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ing cross-bar of a compensation-balance, the be moved in a substantially radial direction at 
same being attached to the arbor l) and being 
usually integral with the inner metal of the 
rim. The rim of the balance is composed, as 
usual, of an inner and an outer layer, said 
layers having different coefficients of expan 
sion and contraction. The continuity of the 
rim is interrupted, so that it comprises four 
Segmental Sections, each of which is supported 
at one end by the cross-bar and is free at its 
opposite end. The sections are provided with 
weights c, which are usually the heads of 
Screws, the threaded shanks of which are en 
gaged with the sections. The sections areaf 
fixed rigidly to the cross-bar, the inner layers 
of the sections, as before said, being usually 
integral with the cross-bar. - 

In carrying out my invention I entirely in 
terrupt the continuity of the rim at the points 
33, which are located about midway between 
the ends of the cross-bar (t. This results in 
the formation of four relatively short com 
pensating sections 44 of substantially uniform 
length, there being two of these sections at 
each side of the cross-bar. Each section 4 is 
affixed to the cross-bar at its inner end and is 
free at its outer end. The inner layer 5 of 
each section is composed of a practically inert 
material, such as the alloy above specified. 
The cross-bar (, is preferably composed of the 
same material and is preferably integral with 
the inner layers. The Outer layer 6 is com 
posed of a material or alloy having a suitably 
high coefficent of expansion and contraction 
composed of brass or an alloy, such as silver 
and cadmium or silver and zinc. 

I claim 
1. A compensation-balance having a rim 

supporting cross-bar, and a laminated weight 
ed rim the continuity of which is entirely in 
terrupted at a plurality of points to form seg 
mental sections each rigidly secured to the 
cross-bar at its inner portion and adapted to 

its outer portion by the expansion and con 
traction of the rim, the inner layer of the rim 
being substantially inert under changes of 
temperature, while the Outer layer has a rela 
tively high coefficient of expansion and con 
traction, whereby movements of operative am 
plitude are imparted to the Sections by ther 
mal action. 

2. A compensation-balance having a rim 
supporting cross-bar, and a laminated weight 
ed rim the continuity of which is entirely in 
terrupted at a plurality of points to form Seg 
mental sections which are rigidly secured to 
the cross-bar at their inner portions, and are 
movable by thermal action at their outer por 
tions, the inner layer of the rim being com 
posed of an alloy of nickel and steel which is 
substantially inert under changes of tempera 
ture, while the outer layer is composed of a 
material or alloy such as brass, having a rela 
tively high coefficient of expansion and con 
traction, substantially as and for the purposes 
Specified. 

3. A compensation-balance having a rim 
supporting cross-bar, and a laminated rim the 
continuity of which is entirely interrupted at 
two points each substantially (equidistant from 
the ends of the cross-bar, to form four seg 
mental compensating sections of substantially 
uniform length, each rigidly secured at its 
inner portion to the cross-bar, and free to 
move at its outer portion, the inner layers of 
said sections being composed of a practically 
inert alloy and the outer layers of a material 
or alloy having a relatively high coeflicient of 
expansion and contraction. 

In testimony whereof I have affixed my sig 
nature in presence of two witnesses. 

DUANE II. CHURC. 
Witnesses: 

BEATRICE. E. MASIf ER, 
E. A. MARS1. 
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