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This invention relates to an improved tubing as 
Well as to a Bourdon spring made therefrom. 
The Bourdon spring which has long been used 

in measuring instruments is currently made from 
drawn metal tubing of circular cross section. Any 
scratch or defect present in the billet from which 
the tube is drawn frequently is present as a line 
of Weakness in the finished tube. Usually this 
line of weakness is so minute that it is not ob 
served until the failure of a Bourdon spring made 
from Such a Weakened tube. 
An important feature of the present invention 

relates to a Bourdon Spring in which minor weak 
nesses of the type mentioned are so distributed 
that they rarely cause failures. 
Other features and advantages of the invention 

will appear from the detailed description and 
claims in Which: 

Fig. 1 is a perspective view of a metal tube 
having longitudinal lines of weakness therein; 

Fig. 2 is a perspective view of such tubing that 
has been flattened, in readiness to be coiled into 
a Bourdon spring; 

Fig. 3 is a perspective view of an improved tube 
of the present invention showing how any longi 
tudinal lines of weakness in the tube will be 
Spirally arranged around its axis; and 

Fig. 4 is a perspective view of the improved tube 
of Fig. 3 after it has been flattened in readiness 
to be coiled into a Bourdon spring. 

Fig. 5 discloses a Bourdon spring made from 
this improved tubing. 
Tubing 5 and especially metal tubing that has 

been formed from a billet by Successive draws 
in accordance with conventional metal working 
has Surface defects in the form of seams or 
scratch marks extending lengthwise of the tube. 
These defects are indicated by the dotted lines 
6 in Fig. 1 since frequently they are not visible to 
the naked eye until the tube is deformed by flat 
tening, as shown in Fig. 2. These defects then 
become easily visible as parallel fissures or scratch 
marks 6a extending along the tube. Each fissure 
or Scratch mark constitutes a line of weakness 
which, if it occurs at or near the edge of the 
flattened tube, will frequently initiate failure of 
the finished Bourdon spring. 
In accordance with the present invention, a 

strengthened tube T is illustrated in Fig. 3. This 
strengthening is obtained by twisting the tubing 
around its longitudinal axis; such as by twisting 
between drawing passes, or simultaneously with 
drawing, or after drawing to the desired size. 
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Preferably, the twisting is effected uniformly 
throughout the length of the tube. This is con 
veniently effected by gripping the tube at its ends 
and then twisting the tube until the lines of 
Weakness which were previously linear, are uni 
formly and Spirally arranged on the surfaces of 
the tube, as indicated at 7 a. 
The tube thus twisted can then be flattened in 

the usual manner and then wound into the well 
known Bourdon coil 9 (Fig. 5) of the helical or 
flat type, the flat type only being illustrated. It 
Will be noted that the lines of weakness a extend 
aCrOSS each Convolution of the Spring. In this 
Way no line of weakness extends along the edges 
of the spring where failures usually develop. 
What I claim is: 
1. A Bourdon Spring or the like comprising a 

curved, flattened tube, the material of which has 
been displaced spirally around the filattened tube 
throughout Substantially the entire length there 
of Without substantially changing the physical 
shape of the tube. 

2. A Bourdon spring or the like comprising a 
coiled, flattened tube, the material of which has 
been twisted throughout substantially its entire 
length around the passage through the tube with 
out Substantially changing the physical shape of 
the tube. Whereby any Weakness extending length 
Wise of the original tube from which the spring 
is made, is distributed across the convolutions of 
the coil of the finished spring. 

3. A pressure responsive element comprising a 
partially collapsed tube, the material of which 
has been displaced spirally around the passage 
through the tube substantially throughout its 
entire length. Without Substantially changing the 
physical shape of the tube. 
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