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This invention relates to apparatus for translating linear 
motion, such as that produced for instance by the pressure 
sensitive membrane of an aneroid, into rotary motion, 
and is an improvement upon the device forming the sub 
ject matter of Patent No. 2,365,923 issued December 26, 
1944, to Erik Alvar Wilkenson et al. 
As in the invention of said patent a flexible tension 

member having its ends connected to the pressure respon 
sive membranes of two opposed aneroids, or more 
broadly, two opposed driving members, has its medial 
portion connected to a rotary shaft in such a way that 
opposite motions of said driving members result in a 
corresponding and proportionate rotation of the shaft, it 
being appreciated that the shaft turns through but a few 
degrees. 

in the device of the patent the flexible tension member 
which is preferably a steel band has its medial portion 
received in a diametrically extending slot in the shaft, 
and a torsion spring acting upon the shaft yieldingly holds 
the same in a position at which all portions of the tension 
member or band are taut and its medial portion defines 
Substantially an S so that opposite simultaneous move 
ment of the driving members effects the desired rotation 
of the shaft. 

Although this arrangement of the patent provides a 
simple and inexpensive means of attaching the band to 
the shaft, it is often not satisfactory, particularly since 
the shaft is generally very small and consequently to cut 
a slot diametrically therethrough greatly weakens it. 
Moreover, the need for threading the tension member 
through the slot results in a difficult assembly operation. 

It is, therefore, an object of this invention to provide 
an improved manner of securing the tension band to the 
shaft whereby the weakening of the shaft caused by the 
construction it replaces is overcome, and in addition as 
sembly of the band with the shaft is greatly facilitated. 
With the above and other objects in view, which will 

appear as the description proceeds, this invention resides 
in the novel construction, combination and arrangement 
of parts substantially as hereinafter described and more 
particularly defined by the appended claims, it being un 
derstood that such changes in the precise embodiment of 
the hereindisclosed invention may be made as come within 
the scope of the claims. 
The accompanying drawing illustrates several complete 

examples of the physical embodiments of the invention 
constructed according to the best modes so far devised 
for the practical application of the principles thereof, and 
in which: 

Figure 1 is a front view of an aneroid type pressure 
gauge having this invention incorporated therein; 

Figure 2 is a sectional view through Figure 1 on the 
plane of the line 2-2; 

Figure 3 is a cross sectional view through Figure 2 
but on an enlarged scale; 

Figure 4 is a view similar to Figure 3, illustrating a 
slightly modified embodiment of the invention; and 
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Figure 5 is a cross sectional view similar to Figure 3 

but illustrating still another adaptation of the invention. 
Referring now particularly to the accompanying draw 

ing, the numeral 5 designates generally the housing of an 
instrument having a pair of aneroid capsules 6 and 7 
mounted upon opposite side walls thereof with their pres 
Sure sensitive membranes 6' and 7" facing one another. 
Between the aneroid capsules is a rotatable shaft 8 freely 
rotatably mounted in bearings 9 (see Figure 2) with the 
axis of the shaft substantially perpendicular to the direc 
tion of the linear motion produced by the pressure sensi 
tive membranes. 
A flexible tension member 10, preferably a steel band, 

has its opposite ends affixed as at 11 to the membranes 6 
and 7 and has its medial portion connected to the shaft 
in such a way that simultaneous opposite linear motion 
produced by the membranes 6' and 7 in coaction with a 
torsion spring 2 connected to the shaft effects rotary 
motion of the shaft. Such rotation of the shaft may be 
used to close a pair of electric contacts 13 or to swing 
a needle 14 across a scale 15. 

In any event it should be understood that for the 
instrument to be accurate the rotary motion or oscillation 
of the shaft resulting from the flexure of the membranes 
6' and 7 must be in strict accordance with such flexure. 
Hence, the manner in which the tension member is con 
nected to the shaft is highly important. It must also be 
borne in mind that the shaft is generally quite small. To 
meet these requirements, the connection of the tension 
member to the shaft 8 involves the provision of a part 
6 which may be considered an anchor for the tension 
member since it takes the place of the diametrically 
extending slot of the structure shown in the aforesaid 
patent. This part is preferably a round shaft or pin sub 
stantially smaller in diameter than the shaft 8 mounted 
thereon in parallel radially spaced relation thereto by a 
pair of crank arms 17. 
The medial portion of the tension band is looped upon 

itself as at 18 and around the part 16. One stretch 19 
of the band extends tangentially from the part 16 to the 
underside of the shaft 8, around the shaft 8, and tan 
gentially from the top side thereof to the membrane 7. 
The other stretch 20 of the tension band extends from 
the part. 6 back across the underside of the stretch 19 
and is thus substantially tangential to the bottom of the 
shaft 8 from where it extends to the membrane 6'. 
The torsion spring 12 has one end thereof connected 

to the shaft 8 and its other end suitably anchored and 
applies a torque upon the shaft in the direction tending 
to wind the tangentially extended end portions of the 
tension band onto the shaft and thus at all times keeps 
all portions of the tension member taut. 

Accordingly, the simultaneous movement of the pres 
sure sensitive membranes 6 and 7' away from one an 
other as a result of an increase in the pressure thereon 
imparts a clockwise rotation to the shaft 8 while simul 
taneous movement of the membranes in the opposite di 
rection allows the spring 12 to effect a counterclockwise 
rotation of the shaft 8. 

Since accuracy requires the maintenance of a uniform 
ratio between the linear motion produced by the mem 
branes and the resulting rotary motion of the shaft, 
the radius of the lever through which the torque is ap 
plied to the shaft must be the same throughout the en 
tire range of rotary motion of the shaft. Hence, the 
part 16 must be smaller in diameter than the shaft 8 
and in addition must be so located with respect to the 
shaft and the tangentially extended stretches of the ten 
sion member that it always lies between the planes of tan 
gency defined by the extended end portion of the tension 
band. 

Normally the friction between the band and the shaft 
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and the part 16 is adequate to preclude any slippage but 
to afford further assurance against this objectionable con 
sequence a wedge-shaped friction block 21 may be con 
fined between the portions 19 and 20 of the band, and 
the part 16. 
The arrangement described is perhaps the simplest en 

bodiment of the inventive concept and in addition has 
the advantage of balancing the forces applied upon the 
shaft 8. Where such balance is not too important the 
construction shown in Figure 4 could be employed. In 
this case the rotation imparted to the shaft is produced 
by a single driving member, such as the pressure sensi 
tive membrane of an aneroid capsule, to which one end 
of the tension band 22 is attached. The other end of 
the tension member is wrapped about the side of the 
shaft remote from the driving member and then extended 
around and secured to the part 16. The securement may 
be effected in any suitable manner as by means of a pin 
23. 
The operation of this form of the invention is substan 

tially the same as described except that, as noted, the 
desired balance of forces on the shaft will not be had. 
Such balance, however, is had with the arrangement 
shown in Figure 5 where two anchor parts 16' are pro 
vided at diametrically opposite sides of the shaft 8 and 
the arrangement shown in Figure 4 is duplicated. 
From the foregoing description taken in connection 

with the accompanying drawing it will be readily appar 
ent to those skilled in the art that this invention provides 
a simple and highly effective manner of translating lin 
ear motion into rotary motion of a shaft in a small pre 
cision instrument such as a pressure gauge used in air 
craft. 
What I claim as my invention is: 
1. Means for translating linear motion produced si 

multaneously and in opposite directions by two opposed 
driving members into rotary motion, comprising: a ro 
tatable shaft; means mounting the shaft between the 
two opposed driving members for free rotation about 
an axis substantially perpendicular to the direction of 
linear motion produced by the driving members; two 
flexible tension members each having one end fixed to 
one of the driving members and extending from its point 
of connection to the driving member tangentially to each 
of two opposite sides of the shaft and around a part 
of the circumference of the shaft; anchors for the tension 
members disposed symmetrically on opposite sides of the 
shaft and fixed with respect thereto in spaced relation 
to the shaft circumference, one of said anchors being 
between the shaft and one of the driving members and 
the other anchor being between the shaft and the other 
driving member; means securing the adjacent ends of the 
flexible tension members to said anchors; and a spring 
connected to the shaft and applying a torque thereon 
in a direction tending to wind the tension members upon 
the shaft to thereby maintain the tension members taut, 
so that said spring coacts with the driving members to 
impart rotation to the shaft in accordance with simul 
taneous opposite movement of the driving members. 

2. Means for translating a linear motion produced by 
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4. 
a driving member into rotary motion, comprising: a 
round shaft; means mounting the shaft for free rotation 
about an axis substantially perpendicular to the direction 
of the linear motion produced by the driving member; a 
flexible tension member having a stretch thereof extend 
ing tangentially from the shaft toward the driving mem 
ber; means securing the tension member to the driving 
member; and means for constantly holding the tension 
member tightly wrapped about more than 180 degrees 
of the shaft surface with said stretch of the tension mem 
ber taut so that a pull exerted thereon by the driving mem 
ber imparts a torque upon the shaft, the magnitude of 
which is always the product of the pull times the radius of 
the shaft, said means comprising a part mounted on the 
shaft in radially spaced relation thereto and lying between 
the shaft and the driving member, the flexible tension 
member extending from the point of tangency of its taut 
stretch with the shaft around the side of the shaft remote 
from the driving member and then tangentially from a 
point on the shaft more than 180 from said first desig 
nated point of tangency to said part and having initial 
contact with said part at a point lying between two 
spaced planes tangent to diametrically opposite surfaces 
of the shaft and parallel to said taut stretch of the tension 
member, and a spring connected to the shaft and impart 
ing a yielding torque thereon in the direction opposite to 
that produced by a pull exerted on the tension member 
by said driving member. 

3. Means for translating linear motion produced simul 
taneously by two spaced apart driving members moving 
in opposite directions into rotary motion, comprising: a 
round shaft; means mounting the shaft between said driv 
ing members for rotation about an axis substantially per 
pendicular to the direction of linear motion produced 
thereby; a flexible tension member having one end con 
nected to one of the driving members and its other end 
connected to the other driving member, the medial por 
tion of the flexible member being looped upon itself; and 
means for constantly holding the flexible tension member 
taut and tightly wrapped about more than 180 degrees of 
the shaft surface with a stretch thereof extending tangen 
tially from one side of the shaft to one of the driving 
members and its medial looped portion overlying the 
other side of the shaft and extending straight to the other 
driving member, a pin fixed with respect to the shaft in 
parallel spaced relation thereto, and lying between the 
shaft and one of the driving members, the pin being em 
braced by the loop of the tension member, and a spring 
connected to the shaft and applying a torque thereon in a 
direction tending to wind the tension member onto the 
shaft. 
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