AMERICAN REVOLUTION  BICENTENMNIAL
1776 - 1978

TO0 ALL TO WHOM THESE PRESENTS SHALL COME:

WHEREAS THERE HAS BEEN PRESENTED TO THE

COMMISSIONER OF PATENTS AND TRADEMARKKS

A PETITION PRAYING FOR THE GRANT OF LETTERS PATENT FOR AN ALLEGED
NEW AND USEFUL INVENTION THE TITLE AND DESCRIPTION OF WHICH ARE
CONTAINED IN THE SPECIFICATIONS OF WHICH A COPY IS HEREUNTO ANNEXED
AND MADE A PART HEREOF, AND THE VARIOUS REQUIREMENTS OF LAW IN SUCH
CASES MADE AND PROVIDED HAVE BEEN COMPLIED WITH, AND THE TITLE THERE-
TO IS, FROM THE RECORDS OF THE PATENT AND TRADEMARK OFFICE IN THE
CLAIMANT(S) INDICATED IN THE SAID COPY, AND WHEREAS, UPON DUE EXAMI-
NATION MADE, THE SAID CLAIMANT(S) IS (ARE) AD JUDGED TO BE ENTITLED TO
A PATENT UNDER THE LAW.

Now, THEREFORE, THESE LETTERS PATENT ARE TO GRANT UNTO THE SAID
CLAIMANT(S) AND THE SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID CLAIMANT(S)
OR THE TERM OF SEVENTEEN YEARS FROM THE DATE OF THIS GRANT, SUBJECT
D THE PAYMENT OF ISSUE FEES AS PROVIDED BY LAW, THE RIGHT TO EXCLUDE
RS FROM MAKING, USING OR SELLING THE SAID INVENTION THROUGHOUT
NITED STATES.
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[57] ABSTRACT

A dynamometer for measuring forces on an anchor in
a building construction. The dynamometer has two
closely spaced annular discs enclosing a pressure
chamber between them. The discs fit around the head
of an anchor between a fixed support and a fixing nut.
The chamber between the discs contains pressure me-
dium and in use is connected to a pressure gauge. At
lecast one of the discs has flexible zones adjacent its
inner and outer peripheries and the discs are other-
wise of rigid construction.

6 Claims, 4 Drawing Figures




3,978,722

1

DYNAMOMETER FOR ANCHORS IN BUILDING
CONSTRUCTIONS

This invention relates to a dynamometer for anchors
in building constructions having a measurement device
arranged to be inserted between a fixed support and an
anchor nut.

5

In the attachment of anchors to rock structures, and -

also to concrete structures, the pre-tension force of the
anchor is often required to be measured over a long
period of time in order, for example, to be able to
ascertain in good time any deterioration due to alter-
ations in shape, ground movements, terrain displace-
ments etc. This measuring technology has particular
importance in the construction of dams, tunnels etc.

Besides the stress measuring devices known for a
long time from the general measuring technology, it is
known to use as dynamometers for this function essen-
tially only displacement measuring apparatus. Thus, for
example, there is inserted between the anchor nut and
the support a spring and the varying spring length is
monitored by a sensor measuring the distance between
the spring supports. It is furthermore known to use
elastic bodies in place of such springs. The drawback
common to both of these known arrangements is that
they are very sensitive to temperature fluctuations
which in the present field of use must be reckoned with
to a considerable extent. The same applies also to bear-
ing fluctuations of the anchor and of the outer attached
clamping means. These dynamometers which are pre-
ferred compared with stress measuring devices, be-
cause of the operating certainty and manufacturing
cost, operate therefore with only a moderate accuracy
and reproducibility.

Known dynamometers in the form of piston measur-
ing apparatus in which the displacement of a piston in
a cylinder is measured as representing a pressure in-
crease and which can be read directly in force since the
piston face is fixed are not of value for the present
purpose on the one hand from the point of view of price
and on the other hand due to the sensitivity to break-
down. They have the advantage that they are not sensi-
tive to temperature fluctuations and also displace-
ments, and therefore useful measuring results can be
obtained.

An object of the present invention is to provide a
dynamometer, for anchors in building constructions,
which has measuring technological advantages of a
piston measuring apparatus, in particular consistency
of the datum level and thereby accuracy and repeat-
ability of the measuring result, and which on the other
hand is not sensitive to the temperature fluctuations
and position variations which occur in practice.

According to the invention therefore, there is pro-
vided a dynamometer for anchors in building construc-
tions, having a measuring device arranged to be in-
serted between a fixed support and a fixing nut of the
anchor, said measuring device enclosing a pressure
measuring fluid and comprising two thick walled rigid
annular discs arranged to surround a head of the an-
chor which annular discs are connected to one another
in a pressure-tight manner at outer and inner peripher-
ies of the discs and at a distance from one another so as
to form a pressure chamber, the wall thickness of at
least one of the two annular discs being weakened in
the direct vicinity of the inner and outer peripheries
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thereof from the side facing the other disc so as to form
flexible zones over the whole measuring area.

Stress and force variations on the anchor lead to
variations of the pressure in the pressure chamber.
These pressure variations may be measured in conven-
tional manner by means of a pressure gauge, if neces-
sary, with limit sensors for a signalling system or the
like, or by means of an excess pressure valve built into
a pressure measuring pipe which is connected to a
pump. The measured pressure variation may be for the
following reasons proportional directly and reproduc-
ibly to the force variation: The cross-sectional face of
the pressure chamber extending cross-wise to the direc-
tional force can be due to the rigid construction of the
annular discs, constant over the whole measuring area.
These rigid annular discs are effectively linked to the
inner and outer peripheries thereof via the flexible
zones obtained by the weakening of the disc walls so
that a similar kinematic arrangement as with a piston
measuring apparatus is obtained without however in-
volving disadvantages in respect of sealing since the
measuring device is completely closed.

Pressure cushions frequently used in rock construc-
tion for stress measurement in stone or concrete would
indeed be usable in principle in the present field of use
but these pressure cushions have the drawback that the
actual effective cross-sectional face is not constant.
There are formed under pressure lens-like hollow
spaces with, as the case may be, irregular edge limita-
tions so that the actual present reference face is sub-
jected to uncontrollable fluctuations. Also such pres-
sure cushions can be produced only with difficulty in
the annular shape necessary with anchors and then the
said surface fluctuations are still greater.

According to a preferred embodiment of the present
invention the flexible zones are formed by an annular
groove recessed near the outer and inner peripheries of
the annular disc from the side facing the other annular
disc. The two discs can thus be produced as simple
turned parts so that the whole apparatus can be made
with far less expenditure compared with conventional
apparatus.

In a further construction of the preferred embodi-
ment it is provided that directly next to each annular
groove and on the outer side thereof there is arranged
a further annular groove which is recessed from the
side of the annular disc facing away from the other disc
leaving a narrow web part.

With this arrangement, the flexible zones consist of
the weakened sections of the annular disc, the thin
peripheral walls which result from the adjacent re-
cesses and the likewise thin web parts, whilst the annu-
lar disc over its greatest area as well as also the flanges
is rigid. Thus it can be ensured that the annular face
enclosed between the inner and outer flanges remain
always constant. Due to the type of weakening which
corresponds to a thin walled Z-profile a kind of joint is
provided around which the thick walled annular disc
can lift.

Although the aforementioned constructional features:
need only be realised on one disc, advantageously both
annular discs are formed identically. This brings about
from the manufacturing technical point of view the
advantage that for each apparatus only two equal parts
have to be manufactured and upon connecting the two
discs no irregular displacement occurs. From the
mounting technological point of view it is of advantage
for the built-in position of the measuring device to be a
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matter of indifference so that its function cannot be
adversely influenced by a faulty construction.

The measuring line leading to the measuring device is
placed suitably on two outer flanges and extends paral-
lel and centrally to the annular discs.

The invention will now be described further by way
of example only and with reference to the accompany-
ing drawings in which:

FIG. 1 is an axial section through the head of an
anchor fitted with the measuring device of one form of
a dynamometer according to the invention; and

FIGS. 2 to 4 are diagrammatical illustrations of dif-
ferent embodiments of pressure gauges for use with the
arrangement of FIG. 1.

FIG. 1 shows the head of an anchor 1 which, for
example, is inserted in rock, concrete 2 or the like. The
anchor may be of any known construction and a de-
tailed description of the anchor is therefore not neces-
sary. The anchor 1 is pretensioned by means of anut 3
which is supported via a compensation plate 4, a mea-
suring device or transducer 5 and a support plate 6 on
the sub-soil 2. The measuring device 5 consists of two
annular discs 7, 8 which surround concentrically the
anchor 1 and in the embodiment shown are formed in
the same manner. The annular discs 7, 8 are formed as
thick walled rigid plates 9, 10 and are disposed at a
short distance from one another so that a pressure
chamber 11 is formed between them. This pressure
chamber 11 which is therefore limited on the one hand
by the two plates 9, 10 is on the other hand closed by
two likewise rigid edge flanges 12, 13 and 14, 15 on the
inner and outer periphery of the two annular discs.

In the direct vicinity of the outer and inner periphery
the two plates 9, 10 are weakened by recessed annular
grooves 16, 17 and 18, 19 such that a flexible zone 20,
21 and 22 and 23 results. This zone is formed on the
one hand by the weakened wall thickness of the plate,
and on the other hand by the two thin peripheral walls
24, 25 and 26 27 remaining at the sides of the recesses.
The flexible zone is, in the embodiment shown, ex-
tended by thin flange webs 28, 29 and 30, 31 connected
to the peripheral walls 24 to 27 which are the bottom
walls of annular grooves 32, 33 and 34, 35 recessed on
the outside. The webs merge with the thick walled
flange 12, 13 and 14, 15. Both annular discs may be
made as simple turned parts. The connecting of the
annular discs may be effected by welding soldering or
the like.
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4

At any desired place on the measuring device, the
measuring line 36 is fixed, for example, by soldering.
The two flanges 12, 13 are at this place provided with
a small cross bore. This measuring line may as shown in
FIGS. 2 and 3 be connected to a fixed pressure gauge
37 or 38 and the pressure gauge 38 may be provided
with two limit devices 39, 40 for example, correspond-
ing to maximum and minimum values, which are ar-
ranged to actuate a signalling system or the like when.
the force on the anchor exceeds or falls below a pre-
determined pre-tension force. In FIG. 4 an embodi-
ment is shown in which the measuring line 36 leads to
an excess pressure valve 41 the pressure of which is
produced by a conveyor pump 48 and is measured in
the conventional manner.

What I claim is:

1. A dynamometer for anchors in building construc-
tions, having a measuring device arranged to be in-
serted between a fixed support and a fixing nut of the
anchor, said measuring device enclosing a pressure
measuring fluid and comprising two thick walled rigid
annular discs arranged to surround a head of the an-
chor which annular discs are connected to one another
in a pressure-tight manner at outer and inner peripher-
ies of the discs and at a distance from one another so as
to form a pressure chamber, the wall thickness of at
least one of the two annular discs being weakened in
the direct vicinity of the inner and outer peripheries
thereof from the side facing the other disc so as to form
flexible zones over the whole measuring area.

2. A dynamometer according to claim 1, wherein the
flexible zones are formed by annular grooves recessed
near the outer and inner peripheries of the annular disc
and extending inwardly from the side facing the other
annular disc.

3. A dynamometer according to claim 1, wherein the
flexible zones are formed by annular grooves and
wherein, directly adjacent to each annular groove on
the outer side thereof, there is arranged a further annu-
lar groove recessed in from the side of the annular disc
facing away from the other disc and which defines a
narrow web part.

4. A dynamometer according to claim 1, wherein
both annular discs are formed identical.

5. A dynamometer according to claim 1, wherein
both annular discs are formed as turned parts.

6. A dynamometer according to claim 1, wherein a
measuring line is fixed on two outer flanges of the discs

and extends parallel and centrally to the discs.
* * * * *



