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that said linking means and connecting means are such as to allow all
adjacent linking means to be fold- ed to form a substantially rigid handle
incorporating Many types of tool sets have been devised over   all the
linking means arranged in two parallel rows, the yeas. For example, tool
sets which provide mul-   5   with at least one working tip extending from
the han- tiple sizes of open-end wrenches, or tool sets which  die, so as
to be operable on a workpiece. provide various size sockets together with a
sock-   A chained tool set according to the invention may et drive and
ratchet, or which provide multiple types  thus comprise a set of tools
consisting of any de- and sizes of screwdrivers, or various size alien
sired working tips such as an open-end wrench, a wrenches or the like are
common in the art. Fre-  10  box-end wrench, fractional or metric wrenches,
quently when a person is engaged in work, it is con-  socket drives, spline
drives, spanner wrenches, venient or necessary to have different types and
screwdrivers of all styles, tools such as taps, easy sizes of wrenches,
screwdrivers or other such      outs, allen wrenches or other similar
tools. All such hand tools available. For example, at times, It may be
working tips can be present as In the operative posi- necessary to use
selected combinations of tools for  15  tion, the working tip of the
selected tool extends certain jobs. However, this requires carrying a
from the handle. Each tool is formed as part of a link large number of
tools which is both Inconvenient   and each ink is joined to an adjacent
tool link. When and sometimes impractical Furthermore, often it is  using
one of the tools, the chain can be collapsed to difficult to keep tack of
the various tools provided  form a rigid and strong handle  which can be
[err] a set, with the result that sometimes parts to the   20   used to
apply the torque or other force necessary et become lost Nothing can be
more fusating        to operate the tool. The chained tool set is prefera-
than not being able to find a particular size tool  bly designed so that if
desired any or all of the tool when it is needed for a job.
links can be disconnected one from the other so In summary, while it is
convenient and often     that new or different size tools can be added into
necessary to have various types of tool sets readi-   25  the chain, or so
that worn tools can be removed and ly available on the job so that
different sizes and  replaced. kinds of tools such as wrenches,
screwdrivers and    The invention can be better understood from the the
like will be readily accessible, It is inconvenient  following description
of preferred embodiments of to have to carry numerous tools and it is also
fre-  tool set, given by way of example and with refer- quently difficult
to keep track of the tools. Another   30   ence to the accompanying
drawings in which: problem frequently encountered is the difficulty re-
quired in chaging one tool to another within a      Figure 1 is a
perspective view in which a portion given set. This often requires
disconnecting and re-        of a chained tool set constructed in
accordance connecting parts, which may be cumbersome and        with the
present invention has been depicted in or- time consuming.
35   der to illustrate the basic inventive concept of the US-A-1, 464, 132
describes a tool set comprising  present invention. a plurality of at ast
thre tools, linking means for  Figure 2 is a perspective view of a complete
linking each said tool to one or to two adjacent tools,  chained tool set
with the chain in an open configura- and connecting means for connecting
said inking    ton. means such that each end of each linking means is  40
Figure 3 is a perspective view showing the ivotally connected to not more
than one adjacent    chained tool set of Figure 2 in a configuration liking
means, so as to form a chained tool set capa-  wherein the chain has been
collapsed to form a hand ble of being manipulated so that any selected one
of      piece which can be used to operate a selected tool. the tools is
able for use on a workpiece while         Figure 4 is a perspective view
similar to Figure 1 the remaining tools form a handle for the selected   45
wherein one of the tool links and connecting pins tool. Each tool in the
set is a socket opening (as in a  has been shown in exploded perspective to
more ful- wrench) that is formed in the linking means, and the  ly
illustrate the manner in which the various tool set is not capable of
carrying other types of tool.  links are connected to form the chained tool
set of When certain of the socket openings are selected   the present
invention. for use then the handle that is formed may be diffi-  50
Figures 5-7 are enlarged perspective views cult to use, and the available
leverage may be limit-  showing portions of a tool ink which have been bro-
ed.                                                ken away to more fully
illustrate alternative struc- The Invention seeks to provide a more
versatile  tures for linking the chain such that tool links can be tool set
which provides in a single hand piece a plu-  disconnected one from the
other for purposes of rality of tools which can be changed in rapid succes-
55   adding or replacing tool links in the chain. sion from one tool to the
other.                         Figure 8 is an exploded perspective view
with According to the Invention a tool set as set forth  portions broken
away so as to illustrate yet another in Claim 1 is characterised in that
each working sec-  embodiment of a tool link that may be used in the tion
is a working tip connected to a side of its asso-  present invention.
ciated linking means so that each working tip is or   60  Figure 9 is a
perspective view illustrating still an- can be arranged in a first plane
parallel to, and lat-  other embodiment of the chained tool set of the
erally offset from, the plane of its associated link-  present Invention in
which different types of tools ing means and each working tip is or can be
further  have been linked together to form the chain. arranged so that it
extends in said first plane be-    Figure 10 is a cross-sectional view
taken along yond an end of is associated linking means, and in  65  line
10-10 of Figure 9. 2    



3                  EP 0216441 B1                   4 Figure 11 is an
exploded perspective view illus-  ing pins 34. Pins 34 are constructed with
a diameter [err] still another embodiment of the present in-  which is
large enough to provide a snug friction fit vention.
when inserted in the holes 35 and 36 of tool links 22 and connecting links
32. As hereinafter more fully Referring first to Figures 1 and 2, one
presently   5   described, pins 34 may be removed when it is de- preferred
embodiment of the chained tool set of the  sired to add additional tools
into the chain and/or present invention is generally designated at 20. As
when it is desired to remove and replace worn tools. shown in Figure 2, the
chained tool set 20 may be   As shown in Figure 1, the working tip 28 of
each linked together to form an endless loop. In the alter-  tool extends
from the end of one tool link and over- native, the chained tool set 20 may
be disconnected   10  laps the end of an adjacent tool link. This helps to
between a pair of adjacent links so as to form simply  ensure that when the
tool links 22 are connected to- a straight chain, a portion of which is
illustrated in  gether the pivoting action will be restrained so that
Figure 1. Either configuration is within the scope of  the tool links will
only be able to pivot in one direc- the present invention.
tion. This helps to provide rigidity when using the As shown best In
Figures 1 and 2, the chained tool  15  chained tool set, particularly if
the chained tool set set 20 comprises a plurality of tool links generally
is used in a configuration such as that illustrated In designated at
22a-22f. Each of the tool links 22 may  Figure 1 where the chain is
straight rather than be similarly formed so as to provide the same type
forming a loop as in the case of Figure 2. Thus, with of tool with each
tool having a different size, such  the embodiment of Figure 1, if the
chained tool set 20 as the open-end wrench set illustrated In Figures 1
20  is held so that the open-end wrench of each tool link and 2, or as
hereinafter more fully described, each  22 faces downwardly, the chain will
maintain a rigid, tool link 22 may be formed so as to provide a differ-
linear configuration since the tool links cannot ro- ent type of tool such
as illustrated in Figures 9 and  tate downwardly when the chained tool set
20 is in 10 discussed below. The tool links 22 can be manu-  that position.
factured using any suitable method, such as cast-  25  When the chained
tool set 20 is connected to ing, machining, drop forging, investment
casting or  form an endless loop as in the case of Figure 2, centrifugal
casting. The tools can be constructed of  each tool link can be pivted so
as to open the chain any material suitable for a particular job or applica-
as illustrated In Figure 2. When a particular tool is tion such as steel
with a finish of chrome, zinc, nick-  selected the chain can then be folded
or collapsed el or the like. Plastics may be used in forming the   30  as
shown In Figure 3 to form two parallel rows of tool links when they are to
be used in applications  tool links which serve as a rigid hand piece that
is such as assembling childrens'. plastic toys or the   very strong and
which can be firmly grasped when like. In qases where factors such as
strength and  applying the torque or other force necessary to op- weight
govern over cost considertins, materials   erate the tool. It will also be
appreciated as illustrat- such as titanium or high strength polymer
materials  35  ed in Figure 3 that when so collapsed, the tool 22f may be
used.                                      and 22c at either end of the
collapsed chain may be With reference to Figures 1, 2 and 4, each tool   in
a working position similar to a conventional open- link 22 comprises two
side members 24 and 25 which  end wrench. Another advantage provided by the
are attached to and formed as an integral part of  hand piece which is
formed when the chain is col- the working tip of a tool. For example, as
shown in  40  lapsed as shown in Figure 3 arises from the fact Figures 1-4
each tool link 22 comprises a tool which  that the hand piece typically has
a thickness much is configured as a open-end wrench. Each tool has
greater than a typical wrench and therefore is much a working tip 28 which,
in the case of Figures 1-4  easier to grip so that greater force can be
applied. consists of the mouth of the open-end wrench and a  it should also
be noted that in the embodiment of Fig- shank 26 attached at the base of
the working tip 28.  45  ure 1 wherein the chain is straight rather than
being As shown in Figure 1, the shank of an adjacent tool  connected as a
loop, the chain can still be folded is designed in terms of its length,
width and height  over to form a hand piece having at least two paral- so
tha t interlocks with the mouth of an adjacent  lel rows of tool links as
depicted in Figure 3. tool. As hereinafter more fully described, this ar-
Figure 5, 6 and 7 each illustrate alternative ways rangement helps to
provide strength and rigidity  50  in which adjacent tool links 22 can be
connected. As when the chain is folded or collapsed and used as a  shown in
Figure 5, the pin 34a may be threaded at hand piece for purposes of
applying torque or other  one end 29 and provided with a slot 27 at the
other force to a selected tool, since the torsional bending  end thereof so
that the pin 34a can be sdrewed into moment on the connecting pins 34 is
thereby re-     one of the  side members 25. When it is desired to duced.
55   add additional tool links or to replace worn tools the With reference
again to Figures 1, 2 and 4 each  pin 34a can then be unscrewed and removed
so as tool link 22 is pivotaly connected to an adjacent tool  to disconnect
the tool links. link by means of connecting links 32 and pins 34. As  An
alternative arrangement for connecting adja- shown best in Figure 4. the
pins 34 are inserted  cent tool links is shown in Figure 6. As there illus-
through holes 35 which are provided at the ends of  60  trated, each
connecting pin 34b is provided with a side members 24 and 25 of each tool
link 22. The   notch 31 and each connecting link 32' is provided connecting
links 32 are designed to be inserted in  with a corresponding slot 33 so
that a retainer clip the space provided between side members 24 and     37
can be clipped onto the connecting link 32' to en- 25, and connecting links
32 are also provided with       gage the notch 31 of each connecting pin
34b. Re- corresponding holes 36 which receive the connect-  65  taining
clip 37 is formed on its sides so that the lead- 3    



5                 EP 0 216 441 B1                  6 ing [err] 23 are bent
inwardly whereas the middle   24 and 25 are joined to each other by a
support portion 21 of the sides are bowed out,thus provid-  member 41
formed toward the middle and between ing a compression or spring-like
action which holds  side members 24 and 25. The support member 41 the
retaining clip 37 in place once the portions 21 en-  has a semicircular
slot 44 formed in It. gae the notches 31 of connecting pins 34b. The re-
5  As shown in connection with tool link 40a which is taining clip 37 can
then be removed when it is de-  illustrated to the left in Figure 8, a
circular disk 52 sired to remove the connecting pins 34b for purpos-  may
be provided in the slot 44 of every other tool es of adding or replacing in
the chain.            link 40. The circular disk 52 is secured within the
In the alternative embodiment shown in Figure 7,       slot 44 by means of
a retaining pin 48 which is re- the connecting pin 34c is designed so as to
perma-   10  ceived through holes 46 formed in the top and bot- nently
connect adjacent tool links. Connecting pin    torn of the semicircular
slot 44, as shown best In 34c comprises enlarged head members 39 at oppo-
tool link 40b of Figure 8. Retaining pin 48 may com- site ends thereof
which may be formed after inser-  prise a compression type pin constructed
of spring tion of the pin by any of several techniques which  steel with a
seam-like gap 50 formed along its length are common in the arL Thus, in the
embodiment of  15  which allows the retaining pin 48 to be compressed
Figure 7, once the tool links are connected to form  and inserted into the
holes 46 provided at the top the chain, they may not be removed or
replaced. It  and bottom of the semicircular slot 44 as well as the will
therefore be appreciated  that the chained tool     corresponding hole
provided in the disk 52. set of the present invention may be provided with
The disk 52 functions as a key which engages the ol links which are either
capable of being discon-  20  semicircular slot 44 of an adjacent tool
link. Ac- nected or which are permanently attached to one an-  cordingly,
as shown best in the cross-sectional other.
view of Figure 10, when the chain is collapsed to As mentioned in the
background portion of this   form the hand piece which is gripped for
purposes specification, at times it may be necessary or desir-  of
operating a tool, the disk 52 engages the semicir- able to use selected
combinations of tools for cer-  25  cular slot 44 of the adjacent tool link
which then tain jobs. For example, it may be desirable to pro-  serves to
hold the adjacent tool links so as to pre- vide a customized tool set which
would be particular-  vent them from slipping either longitudinally or
later- ly suitable for cyclists. Included in such a tool set  ally with
respect to one another. As will be appreci- would be items such as a spoke
wrench, bearing    ated, this serves to provide additional strength and
spanner wrenches, a box-end wrench for pedal  30  rigidity to the hand
piece when using a selected tool. crank hubs and so forth. As will be
appreciated, us-  Moreover, the additional support member 41 which ing the
connecting pin arrangement as illustrated in   connects the side members 24
and 25 of each tool Figures 1-4 or as shown in Figures 5 and 6, it is pos-
link 40 serves to provide additional strength and ri- sible to easily
change or replace the type of tools  gidity. provided on the chain wrench
so that a customized   35    In the embodiment of Figures 9 and 10, each
tool tool set can be provided. In some applications, it  link 60a-60f of
the chained tool set is similar to the may also be desirable to provide
customized tool  tool links 40a and 40b described in Figure 8, except sets
for use in assembling and/or maintaining cer-  with respect to the manner
in which the working tips tamn types of machinery or equipment. In those
in-  62a-62f are secured to the tool links. In the embodi- stances,
specially designed tool sets may be provid-  40   ment of Figures 9 and 10,
each tool link 60 is provid- [err] using embodiments of the present
invention     ed with a pair of arms 64 and 65 which extend out- which
either provide for interchangeability of tool       wardly and are formed
as integral parts of the side links as in the case of the embodiments of
Figures 1-  members 24 and 25 of each link. The arms 64 and 65 6, or using
tool links which are permanently joined  are each provided with holes at
their forward ends and are not interchangeable as In the case of the   45
which receive a pivot pin 68 which is used to secure embodiment of Figure
7. In either case, it is within  the tool between the arms 64 and 65. Thus,
each the scope of the present invention to provide     tool comprises a
suitable base 68 which has a bore chained tool sets which comprise either
the same   through the base for receiving the pivot pin 68. Ex- type of
tool with the size of the tools vayingor a  tending from the base 66a of
each tool is the work- combination of different types of tools as shown
50   ing tip 62a for the particular type of tool desired. and as described
more fully below In connection with  Thus, as shown in Figure 9 tool 62a is
a convention- the embodiments illustrated In Figures 9-10.      al
screwdriver tip, tool 62b is a conventional socket Reference is next made
to Figure 8 Figure 8 illus-  drive, tool 62c has a working tip formed as a
con- trates another embodimet of a tool link which can  ventional alien
wrench, tool 62e (Figure 10) is a phil- be used to increase the rigidity
and strength of the   55   lips screwdriver tip and tool 62f has a working
tip hand piece that is formed when the chain Is col-  formed as a box-end
wrench. In each case the base lapsed as shown in Figure 3. In Figure 8 two
tool    66 of the tool is designed to swivel about the pivot links are
generally designated at 40a and 40b. Each  pin 68 which secures the tool
base 66 between the tool link 40 comprises a working tip 28, which in Fig-
arms 64 and 65 of the tool link 60. Thus, as illustrat- ure 8 is shown as
an open-end wrench as illustrated   60  ed by the phantom  line position
for alien wrench 62c at 28a and 28b, respective. As in the case of the  in
Figure 9, each tool may be positioned in one of previusly described
embodiments, each tool link   several positions when using the tool to
perform 40 is formed as an integral piece. However, unlike      work. the
embodiments described above. in Figure 8 each     As shown best in Figure
10. the position for each tool link 40 is constructed so that the side
members  65  told is secured by means of the pivot pin 68, which 4    



7                  EP 0 216 441 B1                  8 is  provided with a
plurality of detents 70 about its       ing means such that each end of
each linking means [err]. The detents 70 are engaged by a ball 72  Is
pivotally connected to not more than one adjacent that is held by a spring
74. Spring 74 in turn Is se-  linking means, so as to form a chained tool
set capa- cured by a threaded plug 76 which may be screwed  ble of being
manipulated so that any selected one of into a bore 78 provided along the
length of the arms   5   the tools is available for use on a workpiece
while 64 and 65. Accordingly, ech oo will dick Into posi-  the remainig
tools are incorporated in a handle for tion as it is swiveled about the
pivot pin 68 to a point  the selected tool characterised in that each
woring where the ball 72 will engage one of the detents 70   section is a
working tip connected to a side of ts as provided on the pivot pin 66. As
will be            sociated linking means so that each   king tip is or the
embodiment of Figure 9 therefore has the added   10  can be arranged in a
first plane paralllel to, and lat- advantage that any tool provided on the
chained     erally offset from, the plane of its associated link- tool set
can be moved to a working position rather  ing means and each working tip
is or can be further than having to move the particular tool to the end of
arranged so that it extends in said first plane be- the chain as in the
case of the embodiments previ-  yond an end of its associated linking
means, and in ously descrbed. Thus, for example, screwdriver    15   that
said linking means and connecting means are 62a could also be swiveld about
the pivot pin 68 to  such asto allow all adjacent linking means to be fold-
the same position shown by alien wrench 62c so that  ed to form a
substantially rigid handle incorporating either tool could be used without
having to move the  all the linking means anged in two parallel rows,
screwdriver 62a to the end of the chain.                      with at least
one working tip extending from the han- In the embodiment of Figure 1. each
tool link60 is  20   dle, so asto be operable on a workpiece. essientially
the same as the tool links described in          2. A tool set as claimed
in claim 1 wherein each Figures 9 and 10 except that in the embodiment of
tool further comprises a shank (26) attached to said Figure 11 the arms 86
and 88 to which the working  working tip (28). the shank of each tool being
adapt- tips 62 are secured  are mounted to the tool link by       ed to
interlock with the working tip of adjacent means of screws 90. As shown in
Figure 11, the   25  tool when said chained tool set Is folded to form the
arms 86 and 88 between which the base 66 of the   handle. tool is pivotally
secured  by pin 68 are formed as         3. Atool set as claimed in claim 1
or claim 2 where- part of a c-shaped member 82. Member 82 is pro-       in
each working tip (28) is the same type of working vided with holes 84
through which the screws 90 en-  tip and diffes from the other working tips
only in gage  threaded holes 92 provided on the side mem-  30  size. bers
24 and 25 of the tool link. This embodiment thus     4. Atool setas claimed
inclaim 1 or claim 2 where provides an alternative arrangement which
permits   in said tools comprise a plurality of different types different
types of tools to be quickly and easily     of working tips (62) for
performing different tasks. changed on the chain.
5. A tool set as claimed in any one of the preced From the foregoing, it
should be appreciated that  35   ing claims wherein each linking mans
compres a the present invention thus provides a versatile tool    tool link
comprising first and second side  members set comprised of tod links
connected together to     (24, 25) spaced one from  the other at the ends
form   a chain which provides in  a single hand piece a  thereof and
substantially parallel one with the other. pluraliy of tools which can be
changed in rapid suc-   6. A tool set as claimed in claim 5 wherein each
cession from one tool to the other. The chained tool   40  said tool
link(24, 25) is integrally joined to an asso- set of the present, invention
is  compact and versa-      dated one of said working tips (28). [err] in
that the various tools can be replaced and/or          7. A tool set as
claimed  in claim 5 and including additional tools can be added to the
chain, and is   pivot mean (64 to 68) for pivotally mounting at convenient
since there are no loose parts in the tool  bast one of said working tips
to the tool link associ- set which can be lost or misplaced. In use, any
tool  45   ated therewith. can be selected and used without need for re-
8. A tool set as claimed in claim 7 wherein said piv- moving, reconnecting
or relacing parts on the         ot means comprises a pair of arms (64. 65)
extend- hand piece.  Selected combinations of tools may be          ing
from said side members (24. 25) and a pivot pin attached to the chain for
purposes of providing        (68). extending between said arms,  said
pivotally specific tool sets for any given appication which re-  50-
mounted working tips(62) each comprising  a base quires a combinations of
tools.                               (66) mounted on said pivot pin. The
invention which is defined in claim 1 may be       9. A tool set as claimed
7 wherein said piv- embodied in other specific forms.The described em-
ot means comprises a bracket (80) comprising two bodiments are to be
considered in all respects only         arms (86,88) and a pin (68)
extending between said as illustrative and not restrictive.
55  arms, each said pivotally mounted working tip62) comprising a base (66)
which is mounted on said pin. said bracket further comprising means (90,
92) for Claims                                               mounting said
bracket to the tool associated with the respective working tip. 1. A lool
set comprising a plurality of at lest  60    10. A to set as claimed in 8
or claim 9 and three tools (22), each tool of said plurality of tools
including  means (70 to 78) for retaining said pivot having a woking
section (28)  and  an associated       pin in one of a plurality of
positions as said working linking means (24, 25) for linking that tool to
one or            tip is rotated with said pivot pin. to two adjacent
tools,the tool set further comprising           11. A tool set as claimed
in claim 10 wherein said connecting means  ( 32, 34) for connecting said
link-        66         means for securing  said position of said pivot pin
as    7                  EP 0216.441 B1                  8 



is provided with a plurality of detents 70 about its  ing means such that
each end of each linking means [err]. The detents 70 are engaged  by a ball
72     is pivotally connected to not more than one adjacent that is held by
a spring 74. Spring 74 in tum is se-   linking means, so as to form a
chained tool set capa- cured by a threaded plug 76 which may be screwed
ble of being manipulated so that any selected one of into a bore 78
provided along the length of the ams   5   the tools Is available for use
on a workpiece while 64 and 65. Accordingly,each tool will click Into posi-
the remaining tools are incorporated in a handle for tion as it is swiveled
about the pivot pin 68 to a point  the selected tool characterised in that
each working where the [err] 72 will engage one of the detents 70
section is a wong tip connected to a sde of ts as- provided on the pivot
pin 68. As will be appreciated,  sociated linking means so that each
working tip is or the embodiment of Figure 9 therefore has the added   10
can be arranged In a first plane parallel to, and lat- advantage that any
tool provided on the chained     erally offset from, the plane of its
associated link- tool set can be  moved to a working position rather  ing
means and each working tip is or can be further than having to move the
particular tool to the end of  arranged so that it extends in said first
plane be- the chain as in the case of the embodiments previ-  yond an end
of its associated linking means, and in ously descred. Thus, for example,
screwdriver  15  that said linking means and connecting means are 62a could
also be swiveled about the pivot pin 68 to  such as to allow all adjacent
linking means to be fold- the same position shown by allen wrench 62c so
that  ed to form a substantially  rigid handle incorporating either tool
could be used wihout having to move the  all the linking means arranged in
two parallel rows, screwdriver 62a to the end of the chain.          with
at least one working tip extending from the han- In the embodiment of
Figure 11, each tool link 60 is  20  dle, so as to be operable on a
workpiece. [err] the same as the tool links described in      2. A tool set
as claimed in claim 1 wherein each Figures 9 and 10 except that the
embodiment of   tool further comprises a shank (26) attached to said Figure
11 the arms 86 and 88 to which the working   working tip (28), the shank of
each tool being adapt- tips 62 are secured are mounted to the tool link by
ed to interlock with the working tip of an adjacent means of screws 90. As
shown in Figure 11, the   25  tool when said chained tool set is folded to
form the arms 86 and 88 between which the base 66 of the      hande. tool
is pivotally secured by pin 68 are formed as        3. A tool set as
claimed in claim 1 or claim 2where- part of a c-shaped member 82. Member 82
is pro-         in each working tip (28) is the same type of working vided
with holes 84 through which the scrs 90 en-  tip and diffe  from the other
working ips only in gage threaded holes 92 provided on the side mem-   30
size. bers 24 and 25 of tool link.This embodiment thus        4. Atool set
as claimed in claim 1 or claim 2 where- provides an alternative arrangement
which permits         in said tools comprise a pluality of different types
different types of tools to  be quickly and easily        of working tips
(62) for performing different tasks. changed on the chain.
5. A tool set as claimed in any one of the preced- From the foregoing, it
should be appreciated that  35  ing claims wherein each linking means
comprises a the present invention thus provides a versatile tool  tool link
comprising  first and second side members set comprised of tool links
connected together to   (24, 25) spaced one from the other at the ends form
a chain which provides in a single hand piece a  theroof and substantially
parallel one with the oher. plurality of tools which can be changed in
rapid suc-   6. A tool set as claimed in claim 5 wherein each cession from
one tool to the other. The chained tool  40  said tool link (24, 25) is
intergrally joined to an asso- set of the present invention is compact and
versa-     dated one of said working tips (28). [err] In that the various
tools cm be replaced and/or     7. A tool set as claimed in claim 5 and
Including additional tools c  be added to the chain, and is  pivot means
(64 to 68) for pivotally mounting at convenient since there  e no loose
parts in the tool  least one of said working tips to the tool [err] associ-
set which can be lost or misplaced. In use, any tool  45   ated therewith.
can be selected ad used without the need for re-          8. A tool set as
dained in  claim 7 wherein said piv- moving, reconnecting  or replacing
parts on the           ot rneans comprises a pair of arms (64. 65) extend-
hand piece. Selected combinations of tools may be     ing from said side
members (24,25) and a pivot pin attached to the chain for  purposes of
providing         (68), extending between said arms said pivotally specific
tool sets for any given application which re- 50   mounted working tips
(62) each comprising a base quires a combination of tools.
(66) mounted on said pivot pin. The invention which  is defined  in claim 1
may be       9. A tool set as claimed in claim 7 wherein said piv- embodied
in other specific forms.The described em-          at means comprieses a
bracket (80) comprising  two bodiments are to be considered in all respects
only   arms (86, 88) and a pin (68) extending  between said as illustrative
and not restrictive.             55    arms, each said pivotally mounted
worng tip (62) comprising  a base (66) which is mounted on said pin. said
bracket further comprising  means (90. 92) for Claims
mounting said bracket to the link associated with the respective working
tip. 1. A tool set comprising  a plurality of at least  60       10. A tool
set as claimed in claim 8 or claim 9 and three tools (22), each tool of
said plurality of tools         including  means (70 to 78) for retaining
said pivot having a working  section (28) and an associated        pin in
one of a plurality of positions as said working linking means (24, 25) for
linking that tool to one  or    tip is rotated with said pivot pin. to two
adjacent tools, the tool set further comprising               11. A tool
set as claimed in claim 10 whrein said connecting means (32, 34) for
connecting said link-   65    means for securing said pivot pin as    9
EP 0 216 441 B1                 10 said working tip is rotated comprises a
ball (72)   kennzelchnei, daB jeder ArbeltsAbschnitt einen 



[err] to engage one of a plurality of detent (70)  Werkzeugktpf blidet und
mit elner 8.it. des zuge- fo1md on said pivot pin (68), said ball being se-
hrigen Verbindungagliedes derart verbunden let, cured by a spring (74)
mounted in a bore (78)      daB leder Werleougkopf In edner ersten Ebene
an- formed In at least one of said arms, said spring be-   5   geordnet let
oder angeordnet waren kanin und radl- ing secured in said bore by a plug
member (76).    al In Bg auf iese Ebene seines zugehrigen 12. A tool set as
defined In any one of claims 5 to  Verbindungsgledes parallel versetzt Ist,
daB jeder 1.1 wherein said connecting means comprises a plu-
Wregopwetrideatangeordnet Iet oder railty of connecting links (32) each
secured at oppo-  angeordnet wsrden kann, daB er sich In der ersten site
ends thereof between said side members (24,  10   Ebene Ober sin Ende
seines zugehfnen Verbin- 25) by a connecting pin (34) extending between
said  dungsgiledes, hinaus erstrecct~ und daB die Anord- side members and
through said connecting link.        nung zwbdhen Verbinduncsoledern und
Zwbchen- 13. A tool set as claimed in claim 12 and including  stfcken ein
Zusamernfenaten aWler benachbarten means (29 or 31) for releasably securing
at least  VrndggldezuenmIm wesendichsfn star- some of said connecting pins
so that at least some   15   rIn ale Verbirdunggleder In zwel parallel
zueinan- of said tool links can be disconnected from said  der iegendan
Reihen  altwdn Grfles erm*g chain.
llhwblmnetn  mWerkzeugkopf fiber den 14. A tool set as claimed in claim 13
wherein said  Griff zum Ansetzen an elnem Werkstick Obersteht. means for
releasably securing said connecting pins         2. Wozeug-Gertesatz nach
Anspruch 1, da- comprises a threaded end (29) provided on one or 20   durch
gekennizelchnet, daB Jades Elnzelwerkzaig more of said connecting pins so
that said connect-  aus einem mit dem Werkzeugkopf (28) verbundenen Ing
pins with said threaded ends can be screwed in-  Schaft (26) besteht, der
mit dem Werkzeugkopf el- to or out of a, corresponding threaded bore in one
nos benaclbarten Elnzelwerkzeugs beirm Zusam- of said side members of said
tool links.             menlegen der Verbindungsglieder zu einem Grifl 15.
A tool set as claimed in claim 13 wherein said   25   koppelbar let. means
for releasably securing said connecting pins    3. Weritzeug-Gerftesatz
nach Anspruch 1 oder comprises a notch (31) formed on one or more of    2,
dadurch gekenmeichnet, daB die Werkzeugqkp- said connecting pins, a slot
(33) formed on a corre-  fe (28) jewells gleichartig, aber von
unterschledli- sponding connecting link and a spring clip (37) for  cher
GroBe skid. engaging said notch through said slot.        30     4.
Werkzeug-Gerstesatz nach Anspruch 1 oder 16. A tool set as claimed in any
one of claims 5 to  2, gekenrizelchnet durch mehrere Werkzeugkpfe 15
wherein each said tool link comprises a support  (62) unterschledilchen
Typs zur Durchf~hnung un- member (41) Integrally joined between said first
and  terschliadicher Arbeiten. second side members (24, 25) each support
member     5. Werikzeug-Gerltesatz nach elnem der vorher- having a slot
(44) formed In a face thereof, and   35   gehenden Ansprfiche, dadurch
gekennueichnet, every alternate one of said tool links Includes     daB
Jedes Verbindungsgied eine aus einem ersten means (52) for engaging one of
said slots when said  und zwelten seliichen Laschenglied (24, 25) beste-
tool links are folded to form two parallel rows of link-  herd.
Wefteugverbindung lst, deren Laschenlglie- ing means.
der mit Ihren Enden Im Abstand voneinander und im 17. A tool set as claimed
In claim 16 wherein said  40   wesentilchen parallel zuelnander liegen.
means for engaging said slot comprises a key (52)    S. Werzasug-Gerltesatz
nach Anspruch 5, da- secured in the slot of every alternate tool link.
durch gekennzeichnet, daB jedes Verbindungsglied 18. A tool set as claimed
in any one of the preced-  (24, 25) mit demn zugeordneten Werkzeugkopf sin-
ing claims wherein said linking means (24, 25) are  stfcicg verbunden ist.
connected by said connecting means (32, 34) to  45   7. Woerkg-Gerltesatz
nach Anspruch 5, ge- form an endless loop.
kennzeichnet durch sine Drehverbindung (64-68) zur drehbewegflchen
Anordinung mindestens elnes der WerkzeugkOpfe an dem zugehdrigen Verbin-
dungagiled. _atenumsprache                                50     8.
Werkzeug-Geratesatz nach Anspruch 7, da- durch gekennzeichnet, daB die
Drehverbindung 1. We dkzeug-Gerltesatz bestehend aus minde-     aus zwei
Flanschen (84, 65) besteht, die zwischen stens drel Elnzelwerkzeugen (22)
mit jeweils einem  den belden seitichen Laschengliedem (24, 25) lie-
Arbeits-Abschnilt (28) und zugehorgem  Verbin-     gen und fiber einen
Drehzapfen (68) verbunden dungsgied (24, 25) zur Verbindung jedes Einzel-
s5   sind, wobei jeder drehbar angeordnete Werkzeug- werklwugs mit elnem
odor zwel benachbarten Ein-    kopf jeweils einen auf dem Drehzapfen
angeordne- zeiwerkzeugen, mit Zwischenstficken (32, 34) zur  ten
Basiskorper (66) aufwelst drehbewegllchen Verbindung der Enden der Verbin-
9. Werkzeug-Gerftesatz nach Anspruch 7, da- dungsgleder mit nur jeweiis
einem benachbarten     durch gekennzelchnet, daB die Drehverbindung ei-
Verbindungsglied zwecks Blidung eines kettengiled-  60   nen Steg (80) mit
zwel Flanschen (86, 88) und einen antigen Gerztesatzes, von dem jewelis ain
bestimm-  Stift (68) beinhaltet, der beide Flansche durchsetzt tes
Einzelwerkzeug fOr den Einsatz an einem Werk-  und daB jeder drehbeweglich
angeordnete Work- stEck anwahlbar ist, wihrend die Obrigen Einzei-
zeugkopf (62) einen am Drehzaplen angeordneten werkzeuge zu elnem  Grif des
ausgewahiten         Basiskfrper (66) aufweist, daB der Steg femer Mit-
Werleeuges zusammengefaSt sind, dadurch go-   65  tel (90, 92) zur
Befestigung des Stegs an dem einem 6                          1 11 il l
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-   ig~iied'aufwelst. O. Werkzeug-Geseatz nach den Ansprfchen            1.
Jeu d'outils compronant une pluraiite d'au mains 8 oder 9, gekonnzoichnet
durch Miltel (70-78) zur  trols outils (22), chaque outil de ladite
pluralite Festigung dei Drehzaptfen in einer von mehreren   5   d'oudils
compronant un 6eiment de travail (28) et un Poeltionen bei Verdrehung des
Werkzeugkopfes      element de liaison associ (24, 25) pour roller cot mit
dem Drshzapten.                               outd a un ou deux outiis
adjacents, is Jou doutiis 11. WedmzeugGerltesatz nach Anspruch 10, go-
comprenant en outre des moyens de connexion (32, kennzeichnet durch Mittel
zur Festiegung des      34) pour connector lesdits elements de liaison de
Drehzaplons bel Verdrehung des Werkzeugkop-  10  sorte quo chaque extremiti
de chaque eiement de fee, bestehend aus elner in sine von einer Vieizahl
liaison oet connecteo de fagon pivotante a au plus von Kerben Im Drehapfen
einrastbaren Kugel (72).  un element de liaison adjacent, de maniere A
const- die durch slne Feder (74) In olner Bohrung (78) In  tuer un Jou
d'outiis on chains polvant Gtre manIpulI mindestens sinem der Fiansche
beaufschiagt ist,   de sorte qu'un outil choisl quelconque eet disponible
wobei die Feder In der Bohrung durch einen Stopfen   15  pour l'utilisation
sur une pece A traiter tandis que (76) gehalen islt.
ls outiLs restants sont associes en une poignie 12. Wodczeug-GerAtesatz
nach elnem der An-      pour loutil choisi, caracterise en ce quo chaque
ele- sprOche 5 bis 11, dadurch gekennzeichnet, daB das  ment de travail est
un embout de travail rele6 a un ZwlschenstOck aus olner Vieizahl von
Verbin-      cote de son 6eiment de liaison asscci6 de sorte quo
dungstmcken (32) besteht, von denen Jedes an sin-  20  chaqu emoout de
travail est ou pout Mire dispose K   ander gegenfberlegenden Enden zwischen
den        dans un premier plan paraiilbe au plan de son 616- seitichen
Liachenglledem (24, 25) Ober oenen Ver-  ment de liaison associe, et
lateralement d6cuii de bindungft (34) befet ist, der die seitichen
celul-ci, et chaque embout de travail est ou pout laschonglioder und das
Zwichendstick durchsetzt.  etra en outre dispos6 de sorte quil sitesnd dans
l- 13. Worazeug-Gerltesatz nach Anspruch 12, go-  25  dit premier plan
au-dei& dune extr6mite de son 616- kennzeichnet duch MIttel (29 odor 31)
zur losbaren  ment de liaison associ6, et on ce quo lesdits 616- Befestgung
von mindestens elnigen der Verbin-     ments de liaison et les moyens de
connexion sont dungetfte  dorart, daB  mindestens einige der     tels
qu'lls permettent de replier tous les 6lements de Werkzeugglsder von dem
Werkzeug-Geratesatz       liaison adjacents pour constituer une poignee
sonsi- lOsbarsind.                                  30   blement rigids
Incorporant tous les elements de 14. Werkzeug-Gordtesatz nach Ansprucin 13,
da-  liaison agences on deux rang6es paralliles, au durch giekennzeichnet,
daB das Mittel zur losbaren  mains un embout de travail falsant saillie par
rap- Befestigung der Verbindungsstite jeweils sin Go-  port a la poignee de
tagon a pouvoir agir sur une windeende (29) an einem odor an mehreren der
Ver-  pibce a traitoer. bindungestifte ist, und daB sine Schraubverbindung
35  2. Jsu d'outils suivant la revendication 1, dans I- der Sfflte mit
einer Jewelis  prechen Gewin-      quel chaque outil comprend on outre une
queue (26) debohrung In elnem der seitiichen Laschengiieder  attachie audit
embout de travail (28), la queue de die Werkzeugverbindungen emioglich.
chaque outii tant pr6vue pour so verrouiller avoc 15. Werkzoug-GerAltesatz
nach Anspruch 13, da-  I'embout de travail d'un outil adjacent borsque
ledit durch gekennzelchnet, daB das Mittel zur losbaren   40  jeu doutils
en chinae est replli pour former la poi- Befestigung der Verbindungsatifte
oine in einem   gnee. odor in mehreren der Verbindungsstifte angeardne-
3. Jeu d'outils suivant a revendicaffon 1 ou Ia ro- ts Kerbo (31) iet, der
odor deonen sin Schlitz (33) in  vendication 2, dans loquel chaque embout
de travail dem  korrespondierenden ZwischenstOck und sin     (28) est du
mme typ d'embout de travail et differe Federring (37) zum Einrasten in die
Kerbe durch   45   des autres embouts de travail seulement en dimen- don
Schlitz zugeordnet Ist.                       sion. 16 WorkzeugGer-itesatz
nach einem der An-         4. Jeu douflls suivant la revendication 1 ou la
re- sprOche 5 bis 15, dadurch gskennzeichnet, daB je-  vendication 2, dans
loquel lesdits outils compren- des Verbindungsgiled sin zwischen dem ersten
und  nent une piuralite de diffirents typos d'ombouts de zweiten seolichen
Laschenglied angstormtes Basis-  50  travail (62) pour effectuer des
travaux diffirents. toil (41) autweist, das Jewells In siner Fiche sine  5.
Jeu d'oulils suivant l'une quelconque des re- Nut (44) aufweist und daB
Jede zweite Werkzeug-   vendications pricbdentes, dans loquel chaque ele-
verbindung sin Mittel (52) aufweist, das in einen der  ment de liaison
comprend un 6elment doutil compor- Nuten beim Zusammenlegen der
Verbindungsgtieder   tant uno premibre et une deuxibme parties laterales
zur Bidung der zwei parallelen Reihen eingreift.  55  (24, 25) espacoes
rune de l'autre a leurs extrbmitbs 17. Werkzoug-Gerftosatz nach Anspruch
16, da-   et sensiblement parallbles l'une a i'autre. durch gokennzoichnet,
daB die in dte Nut eingreifen-  6. Jeu doutils suivant la revendication 5,
dans le- den Mittel sine In der Nut Jedes benachbarten Ver-  quel chaque
dit 6elment de liaison d'outil (24, 25) est bindungsgiiedes befestigte
Federzapfen (52) be-   d'une pice avec un embout associe parmi lesdits
steht                                        60   embouts de travail (28).
18. Werkzug-Gerortesatz nach einem der vor-       7. Jeu d'outils suivant
la revendication S compor- hergehenden AnsprOche, dadurch gekennzeichnet,
tant des moyens d'articulation (64 a 68) pour monter daB die
Verbindungsglieder (24, 25) mit den Zwi-   de fagon pivotante au mains run
desdits embouts de schenstOcken (32, 34) sine Endlosschleife bilden.
travail sur l6'lment de liaison d'outil qui lui est asso- 65  cib.    13
EP 0 216 44 B1                  14 8. Jsu cruot suhlant h revenlcation 7,
dans le-  ties lat6rales (24. 25), chaque support comportant ) lesdcts
moyons crtlcuiobn comprennent deux     une ralnure (44) fOrm6 dans une des
faces de sUp- 



brAs (64, 65) s'Mendmnt A partr decites; parties la-  port et un sur deux
desdits dlmnms de liaison Wrales (24, 25) et un ame de pivot (68)
s'Mtendant  d'outil coprend des moyens (52) pour venir on pri- entre edits
bras, leadta embouts di travail mon-   5   so avec lune desdies ralnures
lorsque lesdit 616- t~s di fagon plvotente (62) comprenent chacun une
ments Cl lialson dcoubl sont replif pour former base (66) fiontie sur bdit
nx. de pivoS          deux rang6ies parallles d'6l6ments de lison. 9. Jeu
d~auts s nt hs reendlcalion 7, dans le-    t7. Jeu dbutub suvant ba
revendcetion 16, dans qu' badit mylens Crarticulation comprennent un
boquel lesdb moyens venant en prise avec ladite support (80) comportmnt
deux bras (86, 88) et un axe   10  ralnure comprennent une clavette (52)
fix6e dans la (68) s6tetndant intre lesdits bras, cheque dit em-  ralnure
dbun sur deux des elements de laison d'outil. bout de tal monte de fagon
plvotante (82) com-     18. Jeu d'outils sulvant lune quelconque des re-
portent une base (6) qul eat montee sur ledit axe,  vendications d. dans
lequel leadits 6d6- 'edit support Omyeepruant en outre des moyins (90,
ments de bison (24, 25) sont connecNWs per lesdits 92) pour monter dit
support sur 1dldment de liaison   1s   moyens de connexion (32, 34) pour
former une bou- croull ausocl6 i rembout de tvall respeci.        cle sans
fin. 1. Jeu d'outls sulvant  revendloion 8 ou l re- vendIoation 9
comprenant des mayens (70 a 78) de retenue dudit axe de pivot dans rune
d'une pluralfte. de positions lorqu  edit embout de travall toume   20 avec
l'edit so de pivot. t1. Jwu douills sulvant h revendicatlon 1O, dans bquwl
bfdts moyef di. retinue de laditi position dudit axe de pivot lorsqu'an
feit tourner ledit embout de tavail comprennent une bille (72) qul pout
s'en-  25 ger dans tun d'uns pkfalit6 de crans (70) f0rMod sur edtt axe de
plvot (68), badit bille etant retenue par un ressort (74) monte dans un
trou (78) menag dans au moins un deadits bras, ledit ressort etant retenu
dans ledit tou par un bouchon (76).  30 12. Ju dcous sulvnt hune quelconque
des re- vendicatons 5 a 11, dans lequel lets moyens de connexion
comprinnent une pluwalit de maeons de connexon (32) fb  chacun, A teurs
extremites op- posees, entre bidites parties Atrales (24, 25) par  35 un
axe de connixlon (34) s'etendant entre leadites parties    as et A travers
ledit maillon de con- nexion. 13. Jeu d'outis sulvhnt la revendlcatlon 12,
com- prenant des moyens (29 ou 31) pour fixer de fagon 1i-  40 bkabie au
moins cieirans desdits axes de con- nexion, de sorts qu'au moins cetains
desdits 616- ments d'outl peuvent Ate ddmontis de ladite chatne. 14. Jeu
d'oufts suwant la revendicetion 13, dans   45 lequel lesdts mayens de
fixation ebabli desdlts axes de connexdon comprennent une ixtrimit6 file-
t6e (29) prdve sur un ou plusleurs desdts axes de connexion de saote qua
lesdits axes de conneixon A dites exrmftks filetdes peuvent.Otre vbsas, ou
d6-  50 visses, dans un trou taraude correspondent pr6vu dans rune disdites
partes atrales desdlts 616- ments de beon d'outil. 15..Jeu d'out suivant la
revendicaffon 13, dans loquel lesdlls moyens de fixation libdrable desilts
55 axes de connexion comprennent une gorge (31) me- nag6e sur un ou
plusbeurs desdits axes de con- nexion, une rainure (33) prdvue dans un
malon de connexion correspondent, et une pince dlastique (35) pour venir en
prise dans ladite gorge A travers  Go adite ralnure. 16 Jeu croutls sulvant
l'une quelconque des re- vendications 5 & 15, dans lbquel chaque dit lMment
de liaison dcoulil comprend un support (41) rulie soil- cairement entre
hesdites primilre et deuxieme per-  65 I  Hl 1gGigX 1{1g1  IIX 11|1  ,.    


