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member can undergo, it is possible for the bore therein to be inadvertently
or accidently misaligned This invention relates to hydraulic torque
with the neck portion of the drive lever whereby wrenches used for rotating
mechanical compo-      assembly cannot be completed until the bearing
nents, for example for tightening or loosening nuts,   5   member is
realigned. This problem is exacerbated bolts and screws, and more
particularly to wrench-  if, as is preferable, the neck portion of the
drive es capable of providing a substantially constant  lever is a close
sliding fit in the bore through the torque and of maintaining such a torque
over a    bearing member. relatively long stroke of the associated piston.
It would be desirable to be able to provide a Our published  European
specification no.  l0  constant torque wrench more easily assembled 0382408
discloses a constant torque wrench of this  than heretofore. type which
includes a body member incorporating      According to the present
invention there is a hydraulic piston-cylinder assembly, and a hous-
provided a hydraulic torque wrench comprising a ing incorporating a ratchet
drive mechanism. The  body member in which is linearly reciprocable the
drive mechanism includes a pivotal drive lever pro-  15  piston of a
hydraulic piston-cylinder assembly, a vided with a cylindrical neck portion
remote from  shuttle member secured to the piston to undergo the pivot axis
of the lever, said neck portion being  guided linear reciprocal movement
with the piston slidably received within the cylindrical bore of a  within
the body member, and a housing in which spherical bearing member linearly
movable with    are contained a drive member pivotal by said pis- the
piston of the piston-cylinder assembly.  20  ton-cylinder assembly  about
an axis radially The provision of the spherical bearing member,  spaced
from the line of action of the piston, said which is preferably housed
within a cylindrical shut-  drive member including a neck portion radially
re- tle member secured to, to be movable with, the    mote from said pivot
axis, holding means carried piston, enables the linear movement of the
piston  by the drive member to be rotatable co-axially with to be
translated into angular movement of the drive  25  said drive member, and a
ratchet connection be- lever in a manner which achieves substantially con-
tween the drive member and the holding means, stant torque throughout the
length of the piston  characterised in that a cylindrical bore is formed in
stroke, while at the same time the spherical nature  the shuttle member the
central longitudinal axis of of the bearing member, and the associated sub-
which extends parallel with the pivot axis of the stantially universal
movement it can undergo, ac-  30  drive member, and a
correspondingly-cylindrical commodates the torsional and bending forces
drive pin is located within said bore to be rotatable transmitted through
the body member during nor-  therein about said central longitudinal axis,
the mal operation.                                    drive pin having a
transverse bore formed therein The above-described tool is particularly
suited  slidably received within which is the neck portion of to dual
purpose use for both conventional and   36  the drive member, the
arrangement being such limited access situations.
that, on linear movement of the piston and attached For conventional use, a
housing accommodat-    shuttle member, the drive member is pivoted about
ing a square drive is provided to which can be    the pivot axis with the
neck portion of the drive attached a variety of different sockets.
member undergoing guided sliding movement in For limited access use, the
housing with the   40  the bore of the drive pin and the drive pin pivoting
square drive is replaced by a low profile housing  about the central
longituidinal axis of the bore in incorporating a socket of the desired
dimensions.  the shuttle member. Thus it will be appreciated that the
housings     The provision of a cylindrical drive pin rotatable should be
easily interchangeable such that the    about a single axis within the
shuttle member re- exchange can be made without the need for  45  duces the
possibility of misalignment of the bore in specialised tooling, holding
devices and the like   the drive pin with the neck portion of the drive
Although removal of a housing from a body      member on assembly of the
housing and body member is readily achieved and attachment of a    member.
housing to a body member can be achieved rela-       Preferably the neck
portion of the drive mem- tively easily with care and experience,
situations  so  ber is of cylindrical shape and the bore within the have
arisen whereby care has not been exercised   drive pin is of generally oval
shape in transverse and damage has occurred.
section with the minor diameter thereof extending Prior to assembly, it is
necessary to locate the  parallel with the pivot axis of the drive member
and spherical bearing member in a position whereby    being of a length
equal to the diameter of the neck the bore therethrough is positioned to
receive   55  portion, the length of the major diameter exceeding therein
the neck portion of the drive lever as the  the diameter of said neck
portion. housing is mounted on the body member. In view       The increased
size of the bore in the drive pin of the substantially universal movement
the bearing  compared with size of the neck portion of the drive 2   
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additional room for movement      end portion 6 of reduced external
diameter and a when locating the neck portion in the drive pin on  second
end portion 8 also of reduced external assembly of the wrench.
diameter, said portions 6 and 8 being externally Conveniently the
longitudinal centreline of the  splined for reasons which will become
apparent. bore through the drive pin is offset from the lon-   5  A
hydraulic piston-cylinder assembly indicated gitudinal centreline of the
drive pin to that side of  generally at 10 is located in one end of the
bore 4 the longitudinal centreline of the drive pin remote  of the body
member 2, the front end of the piston from the piston of the
piston-cylinder assembly.  rod being shown at 12. In a preferred embodiment
of the invention, the   Secured, for example by screwing, to the pis-
shuttle member is of generally cylindrical shape   10  ton rod 12 is a
shuffle member 14 of generally and is reciprocal within a corresponding
cylindrical  cylindrical shape which, on reciprocating move- bore formed
within the body member.               ment of the piston, is positively
guided by the bore The body member is preferably of generally     4 for
linear reciprocating sliding movement therein. tubular form and includes a
one end extent which     A cylindrical bore 16 is formed transversely is
externally splined to receive thereon a removable  15  through the shuttle
member 14, the central longitu- reaction member and which houses the piston
of    dinal axis of which bore 16 extends perpendicular the piston-cylinder
assembly, and an other end   to the line of action of the piston of the
assembly extent which is externally splined and which      10, said bore 16
being downwardly open as best houses the shuttle member and the drive pin,
the  seen in Fig. 4. housing being internally splined to be removably  20
Housed within the bore 16 is a correspond- mounted on said other end extent
of the body      ingly-cylindrical drive pin 18 which can rotate within
member.                                          the bore 16 about the
common central longitudinal Conveniently the body member has associated
axis of the bore 16 and the drive pin 18. therewith a first housing
containing holding means   A further bore 20 extends diametrically through
in the form of a conventional polygonal drive shaft  25  the drive pin 18
perpendicular to the central lon- and associated sockets, and a plurality
of second  gitudinal axis thereof, the cross-section of the bore housings
each containing holding means in the     20 being of generally oval shape
as best seen in form of a different sized polygonal socket.       Fig. 5,
being diametrically extended in the direction By way of example only, an
embodiment of the  of movement of the shuttle member 14. invention will now
be described in greater detail  30  The wrench further includes a housing
22 in- with reference to the accompanying drawings of    cluding an
internally splined cylindrical portion 24 which:
adapted to be positioned over the second end Fig. 1 is a longitudinal
vertical section on the  portion 8 of the body member 2 to locate the line
I-I of Fig. 2 through a torque wrench accord-  housing 22 in its operative
position. The housing 22 ing to the invention;                      35  is
retained on the portion 8 of the body member 2 Fig. 2 is a front view of
the wrench of Fig. 1 with  by means of an end cap 26 screwed onto the end
the front end cap removed;                      of the portion 8. Fig. 3
shows the shuttle member and drive pin      The housing 22 contains therein
the drive prior to location of the drive pin in the bore of  mechanism of
the wrench. More particularly this the shuttle member;
40  mechanism comprises a pivotal drive lever 28 in Fig. 4 is a
longitudinal vertical section through  which is housed a square drive shaft
30, a ratchet the shuttle member/drive pin assembly;          32 and
associated drive shoe interconnecting the Fig. 5 is an underside view in
the direction of  lever 28 and shaft 30 in conventional manner. The arrow V
of the assembly of Fig. 4;              lever 28 and shaft 30 are pivotal
about the point P. Fig. 6 is a front view in the direction of arrow VI  45
The drive lever 28 includes, at a region remote of the assembly of Fig. 4;
from the point P, a cylindrical neck portion 34 the Fig. 7 illustrates the
positions of the shuttle  central axis of which extends radially of the
point P. member, the drive pin and the neck portion of   The neck portion
34 is slidably received in the bore the drive member of the wrench of Figs.
1 and 2  20 in the drive pin 18 to effect a connection be- at the
extremeties of their reciprocating move-  50  tween the hydraulic
piston-cylinder assembly 10 ment, and
and the drive mechanism. More particularly, the Fig. 8 illustrates
alternative holding means to  diameter of the cylindrical neck portion 34
is equal those shown in the torque wrench of Figs. 1 and  to the length of
the minor axis of the bore 20, while 2.
the centre of the major axis of the bore 20 is Referring to Figs. 1 and 2,
the illustrated torque   55  located to the side of the centreline of the
drive pin wrench comprises a tubular body member indi-      18 remote from
the piston-cylinder assembly 10. cated generally at 2 in which is machined
a cylin-   A removable internally splined reaction mem- drical bore 4. The
body member 2 includes a first  ber 36 is mounted on the first end portion
6 of the 3  
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retained thereon by an end   are located substantially as shown in Figs. 1
and 2 ring 38 screwed onto the end of the portion 6.    - i.e. with the
bore 20 in the drive pin tilted down- On movement of the piston of the
assembly 10  wardly and forwardly of the wrench and with the to the left as
viewed in Fig. 1, the shuttle member  shuttle member 14 located
symmetrically in the 14 and drive pin 18 are moved linearly whereby   5
bore 4. the rear region of the surface of the bore 20 in the  .  The
housing 22 is slid along the portion 8 of drive pin engages the neck
portion 34 of the drive  the body member and at the same time the drive
lever 28. The lever 28 is constrained to pivot about  lever 28 is pivoted
from a substantially horizontal the point P, and the neck portion 34, as it
arcs  position whereby the neck portion thereof passes about the point P,
moves radially upwardly and   10  through the aperture in the lower wall of
the body then downwardly relative to the line of action of the  portion 8
and is then guided into the bore 20 in the piston, this arcing movement of
the neck portion 34  drive pin 18. When the housing is fully located on
being accommodated by the drive pin 18 which      the body member 2 with
the neck portion 34 fully rotates in the bore 16 in the shuttle member 14
located in the drive pin 18, the end cap 26 is fitted about the central
longitudinal axis of the bore 16   15  to the body member 2. which
intersects the line of action of the piston. The  The drive pin 18 can only
rotate about a single ratchet 32 between the drive lever 28 and the shaft
axis relative to the shuffle member 14 and con- 30 ensures that the shaft
30 is rotated with the  sequently inadvertent misalignment of bore 20 lever
28 on anti-clockwise rotation of the lever 28  therein during assembly of
the torque wrench is as viewed in Fig. 1 and remains stationary during   20
considerably less likely to occur than with a spheri- return clockwise
rotation of the lever 28, all in  cal bearing member, while the increased
diameter conventional manner.                              of the bore 20
in the fore and aft direction of the Fig. 7 illustrates the shuttle member
14 and  wrench compared with the diameter of the cylin- neck portion 34 of
the drive lever 28 at both the  drical neck portion 34 provides increased
clearance beginning and the end of the power stroke of the   25  between
the neck portion 34 and the bore 20 thus piston. The force F supplied by
the piston-cylinder  further facilitating assembly. assembly 10 acts along
the line XY which passes      On actuation of the wrench and on forward
centrally through the shuttle member 14 and the   movement of the shuttle
member 14, the drive pin drive pin 18. The arrow Z shows the direction of
18 will automatically align itself such that the bore sliding movement of
the neck portion 34 in the   30  20 in the drive pin 18 and the neck
portion 34 of drive pin 18, the arrangement being such as to   the drive
lever 28 are square to each other thus maintain, for a given force F, a
substantially con-  ensuring that the contact surface area between the
stant torque about the point P throughout the     drive pin 18 and the neck
portion 34 is at a stroke of the piston-cylinder arrangement 10.
maximum. Conveniently each body member 2 has asso-  35     Any torsional
stresses established in the ciated therewith a plurality of further
housings 22  wrench during operation are accommodated by the whereby the
wrench illustrated in Figs. 1 and 2 can  shuffle member 14 which, being of
a cylindrical be converted from the conventional square drive   shape, can
rotate within the bore 4 of the body mode to any one of a plurality of
slim-line modes,  member 2 about the central longitudinal axis there- each
slim-line housing incorporating a different  40  of. hexagonal socket
rather than a square drive shaft    Although it is preferred that there is
a clear- 30.                                               ance between the
neck portion 34 and the bore 20, More particularly each further housing 22
in-  said neck portion 34 may be a close fit in said bore cludes a pivotal
drive lever 28' as seen in Fig. 8 in  20. which is housed a hexagonal
socket 36, a ratchet  45  Additionally the neck portion 34 may be other 32'
and associated drive shoe interconnecting the  than of circular
cross-section, for example oval, lever 28' and the socket 36 in
conventional manner.  polygonal or the like with the bore 20 in the drive
The lever 28' and socket 36 are pivotal about the  pin 18 being
correspondingly shaped. point P.
Furthermore, the shuttle member 14 may be A major advantage of the
above-described   50  other than cylindrical with the bore of the second
torque wrench over known interchangeable ar-      end extent 8 of the body
member 2 being cor- rangements is that assembly of the housing onto
respondingly shaped. the body member 2 is much more readily achieved
Other modifications and variations from the de- whilst still retaining the
substantially constant  scribed and illustrated arrangement will be appar-
torque feature.                              55  ent to those skilled in
the art. More particularly and prior to locating the hous- ing 22 on the
second end portion 8 of the body member 2, the drive pin 18 and shuttle
member 14 4 
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Claims                                             4. A torque wrench as
claimed in any one of claims 1 to 3 in which the shuttle member (14) 1. A
hydraulic torque wrench comprising a body        is of generally
cylindrical shape and is recipro- member (2) in which is linearly
reciprocable       cal within a corresponding cylindrical bore (4) the
piston of a hydraulic piston-cylinder as-   5  formed within the body
member (2). sembly (10), a shuttle member (14) secured to the piston to
undergo guided linear reciprocal  5. A torque wrench as claimed in any one
of movement with the piston within the body           claims 1 to 4 in
which the body member (2) is member (2), and a housing (22) in which are
of generally tubular form and includes a one contained a drive member (28)
pivotal by said  io  end extent (6) which is externally splined to
piston-cylinder assembly (10) about an axis (P)    receive thereon a
removable reaction member radially spaced from the line of action (X-Y) of
(36) and which houses the piston of the piston- the piston, said drive
member (28) including a     cylinder assembly (10), and an other end ex-
neck portion (34) radially remote from said        tent (8) which is
externally splined and which pivot axis (P), holding means (30) carried by
15  houses the shuttle member (14) and the drive the drive member (28) to
be rotatable co-          pin (18), the housing (22) being internally
splin- axially with said drive member (28), and a         ed to be
removably mounted on said other end ratchet connection (32) between the
drive          extent (8) of the body member (2). member (28) and the
holding means (30), characterised in that a cylindrical bore (16) is  20
6. A torque wrench as claimed in any one of formed in the shuttle member
(14) the central      claims 1 to 5 and including a plurality of inter-
longitudinal axis of which extends parallel with   changeable housings, a
first one (22) contain- the pivot axis of the drive member (28), and a
ing holding means in the form of a conven- correspondingly-cylindrical
drive pin (18) is lo-  tional polygonal drive shaft (30) and associated
cated within said bore (16) to be rotatable  25    sockets, and the others
each containing hold- therein about said central longitudinal axis, the
ing means in the form of a different size poly- drive pin (18) having a
transverse bore (20)       gonal socket. formed therein slidably received
within which is the neck portion (34) of the drive member
PatentansprUche (28), the arrangement being such that, on lin-  30 ear
movement of the piston and attached shut-   1. Hydraulischer
Drehmomentschllssel, umfas- tle member (14), the drive member (28) is
send ein Krperelement (2), in dem der Kolben pivoted about the pivot axis
(P) with the neck     einer  hydraulischen  Kolben-Zylinder-Anord- portion
(34) of the drive member (28) under-       nung (10) linear hin- und
herbewegbar ist, ein going guided sliding movement in the bore  35
Pendelelement (14), das am Kolben befestigt (20) of the drive pin (18), and
the drive pin (18)  ist, um gefUhrte lineare Hin- und Herbewegung pivoting
about the central longitudinal axis of    mit dem Kolben innerhalb des
KOrperelements the bore (16) in the shuttle member (14).          (2) zu
erfahren, und ein Gehause (22), in dam ein Antriebselement (28), das von
der genann- 2. A torque wrench as claimed in claim  1 in  40       ten
Kolben-Zylinder-Anordnung (10) um eine which the neck portion (34) is of
cylindrical      Achse (P) radial im Abstand von der Bewe- shape and the
bore (20) within the drive pin       gungslinie (X-Y) des Kolbens
schwenkbar ist, (18) is of generally oval shape in transverse      wobei
das genannte Antriebselement (28) ei- section with the minor diameter
thereof extend-    nen von der genannten Schwenkachse (P) ra- ing parallel
with the pivot axis of the drive   45  dial entfernten Halsabschnitt (34)
umfaft, eine member (28) and being of a length equal to         vom
Antriebselement (28) so getragene Haltee- the diameter of the neck portion
(34), the         inrichtung (30), daB sie koaxial mit dam ge- length of
the major diameter exceeding the         nannten Antriebselement (28)
drehbar ist, so- diameter of said neck portion (34).                wie
eine Ratschenverbindung (32) zwischen 50      dem Antriebselement (28) und
der Halteein- 3. A torque wrench as claimed in claim 2 in
richtung (30) enthalten sind, dadurch gekenn- which the longitudinal
centreline of the bore      zeichnet, daB im Pendelelement (14) eine zy-
(20) through the drive pin (18) is offset from     lindrische Bohrung (16)
ausgebildet ist, deren the longitudinal centreline of the drive pin (24)
Mittellingsachse sich parallel zur Schwenkach- to that side of the
longitudinal centreline of the   55  se des Antriebselements (28)
erstreckt, und ein drive pin (34) remote from the piston of the
entsprechend zylindrischer Antriebsbolzen (18) piston-cylinder assembly
(10).                     so innerhalb der genannten Bohrung (16) an- 
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ist, wobel der An-        Endfortsatz (8) des Korperelements (2) mon-
triebsbolzen (18) eine Querbohrung (20) darin      tiert ist. ausgobildet
aufweist, in der der Halsabschnitt K.'  (34) des Antriebselements (28)
gleitbar aufge-   6. Drehmomentschlassel nach einem der Anspr0- nommen ist,
wobei die Anordnung eine solche   5    che 1 bis 5, der eine Vieizahl
austauschbarer ist, daB be! linearer Bewegung des Kolbens         Gehluse
umfalt, wobei ein erstes (22) eine und des befestigten Pendelelements (14)
das        Halteeinrichtung in der Form einer herkommli- Antriebselements
(28) um die Schwenkachse          chen polygonalen Antriebswelle (30) und
zuge- (P) geschwenkt wird, wobei der Halsabschnitt       ordnete HUlsen
enthailt und die anderen jeweils (34) des Antriebselements (28) gefahrte
glei-  1O  Halteeinrichtungen in der Form einer polygona- tende Bewegung in
der Bohrung (20) des An-         len HUise mit unterschiedlicher GroBe
enthal- triebsbolzens (18) erffhrt und der Antriebsbol-    ten. zen (18) um
die Zentral- bzw. Mittellingsachse der Bohrung (16) im  Pendelelement (14)
Revendlcatlons schwenkbar ist.                            i5 1. C16
dynamometrique hydraulique comprenant 2. DrehmomentschlUssel nach Anspruch
1, bei            un element de corps (2) dans lequel peut se dem der
Halsabschnitt (34) zylindrische Form       deplacer lineairement suivant un
mouvement hat und die Bohrung (20) innerhalb des An-         de va-et-vient
le piston d'un ensemble hydrau- triebsbolzens (18) im Querschnitt eine im
all-  20  lique h piston et A cylindre (10). un eiement de _>     gemeinen
ovale Gestalt hat, wobei sich ihr         navette (14) fixd au piston pour
subir un mou- Nebendurchmesser parallel zur Schwenkachse         vement
alternatif lineaire guidd, le piston se des Antriebselements (28) erstreckt
und die        trouvant a I'interieur de I'element de corps (2), gliche
Lange wie der Durchmesser des Hals-        et un bottier (22) contenant un
element d'on- abschnitts (34) hat, wobei die LAnge des   25      tratnement
(28) que ledit ensemble & piston et Hauptdurchmessers den Durchmesser des
ge-          A cylindre (10) pout faire pivoter autour d'un nannten
Halsabschnitts (34) Ubersteigt.            axe (P) radialement espace de la
linge d'action (X-Y) du piston, ledit didment d'entraTnement 3.
DrehmomentschlUssel nach Anspruch 2, bei           (28) incluant une partie
de collet (34) radiale- dem  die Langsmittellinie der Bohrung (20)  3o
ment eloignee dudit axe de pivotement (P), un durch den Antriebsbolzen (18)
von der Langs-       moyen de retenue (30) supportd par l'element
mittellinie des Antriebsbolzens (24) zu der vom    d'entrainement (28) pour
pouvoir tourner Kolben der Kolben-Zylinder-Anordnung (10)
coaxialement avec ledit element d'entraino- enffernten Seite der
ILangsmittellinie versetzt    ment (28) et une connexion a rochet (32)
entre ist.                                      35       I'element
d'entratnement (28) et le moyen de retenue (30). caractdrisde en ce qu'un
alesage 4. Drehmomentschltssol nach einem der Ansprt-          cylindrique
(16) est forme dans l'element de che 1 bis 3, bei dem das Pendelelement
(14)        navette (14) dont l'axe central longitudinal eine im
allgemeinen zylindrische Form auf-         s'etend parallelement a l'axe de
pivotement de weist und innerhalb einer innerhalb des KMr-  4o   I'6ldment
d'entratnement (28), et un axe d'en- perelements (2) ausgebildeten
entsprechenden       tratnement cylindrique correspondant (18) est
zylindrischen Bohrung (4) hin- und herbeweg-       positionne I l'intdrieur
dudit aldsage (16) pour bar ist.
pouvoir tourner A l'interieur autour dudit axe longitudinal central, I'axe
d'entratnement (18) 5. Drehmomentschllssel nach einem der AnsprO-   45
ayant un alesage transversal (20) forme A I'in- che 1 bis 4, bei dem das
Korperelement (2)         tdrisur dans lequel est regue de fagon coulis-
eine im allgemeinen rohrf6rmige Gestalt auf-       sante la partie de
collet (34) de l'ldment d'on- weist und einen Ein-Endfortsatz (6). der
auBen     tratnement (28), I'agencement etant tel que eine Kellwelle bzw.
-nut eingefrfst hat, urn       lors d'un mouvement lineaire du piston et de
darauf ein abnehmbares Reaktionselement (36)  50   I'elment de navette
attache (14), I'Mdment aufzunehmen, und in dem der Kolben der Kol-
d'entratnement (28) est pivote autour de l'axe ben-Zylinder-Anordnung (10)
untergebracht ist,     de pivotement (P), la partie de collet (34) de und
einen anderen Endfortsatz (8) umfait, der      l'element d'entratnement
(28) subissant un auBen eine Keilwelle eingefrist hat und in dem
mouvement coulissant guide dans le pergage das Pendelelement (14) und der
Antriebsbol-  55    (20) de l'axe d'entratnement (18), et l'axe d'en- 



zen (18) untergebracht sind, wobei das Gehiu-      tratnement (18) pivotant
autour de l'axe central se (22) innen eine Keilwelle eingefrist hat,
longitudinal de l'alesage (16) dans l'element de sodaB es abnehmbar am
genannten anderen            navette (14). 6    11                EP 0 555
967 B1                   12.         !  111111iIll 2. C16 dynamometrique
selon la revendication 1, dans laquelle la partie de collet (34) a une
forms cylindrique, et l'alesage (20) & l'int6rieur de l'axe d'entratnement
(18) a une forms g6ne- ralement ovale en section transversale, son   6 plus
petit diambtre s'etendant parallblement a l'axe de pivotement de l'el6ment
d'entratne- ment (28) et ayant une longueur egale au diambtre de la partle
de collet (34), la longueur du plus grand diambtre d6passant le diambtre
1O de ladite partie de collet (34). 3. C16 dynamomdtrique selon la
revendication 2, dans laquelle la ligne centrale longitudinale de l'aldsage
(20) & travers l'axe d'entratnement  i5 (18) est d6calde par rapport a la
ligne centrale longitudinale de l'axe d'entratnement (24) vers le c8t6 de
la ligne centrale longitudinale de l'axe d'entratnement (34) 6loignde du
piston de l'ensemble a piston et & cylindre (10).  20 4. C16 dynamom6trique
selon l'une des revendi- cations 1 a 3, dans laquelle l'el6ment de na-
vette (14) a une forms g6n6ralement cylindri- quo et pout effectuer un
mouvement de va-et-  25 vient a l'intdrieur d'un aldsage cylindrique cor-
respondant (4) mdnag6 & l'intdrieur de l'616- ment de corps (2). 5. C16
dynamom6trique selon l'une des revendi-  9o cations 1 a 4, dans laquelle
l'el6ment de corps (2) a une forms gen6ralement tubulaire et comprend une
dtendue (6) a une extremit6 qui est ext6rieurement canneleo pour recevoir
sur celle-ci un eiement de reaction amovible (36)  35 et qui loge le piston
de l'ensemble a piston et a cylindre (10), et une autre 6tendue d'extr6mi-
te (8) qui est ext6riourement cannolee et qui loge I'element de navette
(14) et I'axe d'entraT- noment (18), le boltior (22) etant cannele inte-
40 rieurement pour Otre monte amoviblement sur ladite autre otendue
d'extremite (8) de l'416- ment de corps (2). 6. C16 dynamometrique selon
l'une des revendi-  45 cations 1 & 5 et incluant plusieurs boltiers
interchangeables, un premier (22) contenant un moyon de retenue sous la
forms d'un arbre d'entralhement polygonal classique (30) et des douilles
associeos, et les autres contenant cha-  50 cun un moyen de retenue sous la
forms d'une douille polygonal de taille differente. 55 7    


