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The present invention relates to a means for measuring 
forces in two or several directions. These forces may be 
independent of each other and in?uence the means in 
different directions, but may also consist of two com 
ponents of a single force operating perpendicularly 
against each other, which force varies in size and direc 
tion. A ?eld in which the invention is particularly suit 
able for use is in rolling-mills for determining the mag 
nitude of the so-called coil strip tension. A guiding roller 
is thus arranged between the operating rollers and the 
rolling-on lpulley, whereby the rolling material which 
runs over the guiding roller and is thereby diverted a 
certain angle, the guiding angle, in?uences the guiding 
roller with a certain force which depends upon the ten 
sion of the material and of the guiding angle. This force 
may be imagined as divided into a horizontal and a ver 
tical component and the device according to the invention 
is provided to measure each of these components sepa 
rately. 

In the accompanying drawing FIGURE 1 shows one 
example of a suitable embodiment of the means accord 
ing to the invention. FIGURE 2 shows the use of the 
means for measuring the force with which the rolling 
material acts on the guiding roller in a rolling mill. 

In a holder having the shape of a parallelepiped a num 
ber of slits are incorporated, so that an outer portion 1, 
an intermediate portion 2, an inner ‘portion 3 and a num 
ber of tongues situated between these are formed. The 
intermediate portion is separated from the outer portion 
by two substantially vertical slits 4, the upper and lower 
ends of which terminate in shorter horizontal slits 5 and 
by a horizontal recess 6 situated below the lower hori 
zontal slits 5, which recess is arranged to carry a force 
sensing device 7. Between the upper horizontal slits 5 
and the upper edge of the container and between the 
lower horizontal slits 5 and the recess 6, horizontally 
running tongues 8 are formed which support the inter 
mediate part 2 so that it is resilient in vertical direction 
but is rigid-1y connected with the outer portion in hori 
zontal direction. In the intermediate portion a number 
of vertical slits 9 are incorporated between which a 
corresponding number of tongues 10 are formed, which 
tongues act as supporting means for the inner portion 3. 
One of the slits 9 has been given a special shape so that 
it may carry a force sensing means 11. 
tongues 10 allow the inner portion 3 to move in hori 
zontal direction without notable resistance, while on the 
other hand they provide a rigid support in the vertical 
direction. The inner portion 3 serves to take up the 
force or forces to be measured and may, for example, 
be formed as the base for an axis to the previously men 
tioned guiding roller in a rolling mill, as is seen more 
clearly in FIGURE 2. In this ?gure a guiding roller 12 
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is journalled in bearings in the inner portion 3 shown 
in FIGURE 1. The material 13, which has been rolled 
in the rolling mill runs over the guiding roller and is 
bent away at an angle, the average value of which is 
indicated by a and is then wound up on a drum. The 
total force exerted on the guiding roller 12 by the passage 
of strip material 13 thereover is indicated by F. The 
force sensing means 7 measures only the vertical com 
ponent Fv of said force F, while the force sensing means 
11 reacts to and measures only the horizontal component 
FH of the force F. The angle a varies between two values 
depending upon whether the drum is empty or full. In 
FIGURE 2 the single dotted line indicates the maximum 
value of a and the double dotted line indicates the direc 
tion of the strip material when a has said maximum 
value. 
The embodiment of the invention shown and described 

should not be imagined the only one. It is of course 
unnecessary that the two force sensing means should be 
so placed that they react only for forces which are per 
pendicular to each other. Besides a right angle, any 
other angle is possible which is suitable in any particular 
case. Similarly the slits might run in diiferent ways with 
out departing from the scope of the invention. It is 
also possible to use more than two force sensitive mem 
bers, and further, the force sensitive means 7 and 11 
might be replaced by means arranged in pairs, one on 
each side of the point taking up the force. Further, the 
slits could be so arranged that the intermediate portion 
is movable in horizontal direction and the inner portion 
in vertical direction. 

I claim: 
1. Device for measuring forces in at least two direc 

tions at angle to each other comprising a holder for sup 
porting an element on which the force to be measured 
is acting, said holder having a plurality of slots forming 
an outer portion, an intermediate portion and an inner 
portion, parts of said holder between said slot-s forming 
resilient tongues, said tongues including ?rst tongues sup 
porting said inner portion from said intermediate, portion 
for movement with respect thereto in a ?rst direction, 
and second tongues supporting said intermediate portion 
from said outer portion for movement with respect there 
to in a second direction perpendicular to said ?rst direc 
tion, ?rst force sensitive means engaged between the 
walls of one of the slots between said inner and inter 
mediate portions, second force sensitive means engaged 
between the walls of one of the slots between said inter 
mediate portion and said outer portion, said two force 
[sensitive means delivering output signals proportional to 
the forces acting upon said force sensitive means, said 
inner portion being provided with means for connection 
to said element on which the force to be measured is 
acting. 

2. Device for measuring forces in at least two direc 
tions at angles to each other comprising a holder for sup 
porting an element on which the force to be measured 
is acting, said holder having at least ?rst and second 
parallel slots therein substantially parallel to a ?rst of 
said directions with shorter slot portions at each end 
perpendicular to said ?rst slots and connected therewith, 
a third slot perpendicular to said ?rst and second slots' 
and extending across the ends thereof, said slots in said’ 
holder forming resilient tongues joining outer and inter- ' 
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mediate holder portions, said intermediate portion being 
Within said outer portion and movable with respect there 
to in said ?rst direction, ?rst force sensitive means en 
gaged between the walls of the central part of said third 
slot, said intermediate :portion having at least fourth and 
?fth slots therein extending perpendicular to a second 
of said directions and forming between them resilient 
tongues mounting an inner portion of the holder Within 
the intermediate portion for movement with respect there 
to in said second direction, and second force sensitive 
means engaged between the walls of the central part of 
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one of said fourth and ?fth slots, one of said outer and 
inner portions having means for connection to said ele 
ment. 

3. Device according to claim 1, said element compris 
ing a shaft and said connection means comprising a bear 
ing. 
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