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to all technically developed countries. Great Britain, for example, presently uses up to six
k/ different systems for marking spanners, sockets and other wrenches. The United States predominantly uses
20 the English (inch) system (AF, ANSI, MIL and SAE) and, to some extent, the metric system (millimeters).
The diversity in such standards has limited the development of new types of bolts, nuts and wrenching
tools. Periodic reviews and revisions of such standards have not produced the necessary changes to cover
rapid development of a new type of wrenches, and the issuance of new, updated standards often takes over
fifteen years. Consequently, a vast number of different wrenching tools of various designs, openings and
25 tolerances are manufactured throughout the world. A user is subjected to a never-ending inventory of
wrenching tools to accommodate all of the sizes and measuring systems in existence today. This is costly
and inconvenient for individuals and for industry in general. _ )
One attempt to simplify this situation is found in U.S. Patent 4,100,824 which desribes a wrench with a
non-uniform interior configuration having one set of grooves sized in the English system and another set of
30 grooves sized in the metric system. This patent does not address the problems created through the use of
various additional measuring systems. Care needs to be taken with this system to insert the bolt or nut
head in the correct set of grooves, and this wrenching system, moreover, generally is not suitable for use in
impact or power sockets or in open end wrenches and British sized spanners and sockets.
U.S.Patent 3 027 790 discloses a wrench having several moving parts as adaptors and does not appear
35 to represent a practical solution to the problem, since professionals and serious amateurs appear to prefer
solid one-piece wrenching tools with no extraneous parts.
US-A-3 125 910 (Kavalar) discloses a wrench corresponding to the preamble of the appended claim 1,
i and having an opening to receive a nut or other polygonal head, the opening consisting of inwardly and
outwardly projecting lobes. The wrench, in use, applies pressure against flat faces of the nut by means of
40 the inwardly extending lobes contacting the nut faces at specific locations. Moreover, a variance of more
than 5° from that specific contact location has deleterious consequences. Kavalar makes no reference or
suggestion that the tool disclosed is of any value in mesting the requirement for a wrench for use with
polygonal heads sized according to two or more measurmg systems. The present invention now provides a
means of satisfying that requirement.
45 Accordingly, the present invention provides a rotary wrenchmg tool having an opening for receiving a
polygonal head of a threaded member, wherein:
the opening has an axis of rotation and has an inner surface comprising a series of first surfaces
concave to said axis of rotation and spaced about the circumference of the opening, and a series of second
surfaces convex to said axis of rotation and spaced about the circumference of the opening, successive
50 ones of said first surfaces being disposed between successive ones of said second surfaces around the
. circumference;
. each of the first surfaces is arcuate and is defined as the locus of points falling a given radial distance
"r" from a first axis "a" itself spaced a distance "r1 " from, but paralle! to, said axis of rotation; -
each of the second surfaces is arcuate and is defined as the locus of points falling a radial distance R
s6 from a second axis spaced itself a distance "R1" from, but parallel to, said axis of rotation; and
the dimensions and dispositions of the second surfaces are such that, in use, the contact made by the
wrenching tool with the polygonal head is a contact between the arcuate second surfaces and the sides of
the polygonal head of the threaded member;
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flats preferably is also varied to better aocommodate fastener heads sized in different sizing systems.
In a preferred form the wrenching tools of the invention are simple, single piece rotary wrenching tools
25 having uniform interior configurations and no moving parts and which are specifically sized for turning
fasteners (nuts, screws, bolts, etc.) having square, hexagonal or other polygonal heads such that ons tool
size is capable of strongly and adequately fitting polygonal heads nominally sized in at least two and up to
six different nominal sizes and up to seven different system markings. By "rotary tool", "spanner" or
"wrench”, as used herein, reference is made to tools having openings which completely or partially encircle
30 or encompass the polygonal heads of threaded fasteners such as bolts and screws to rotate the fasteners.
Thus, such tools may be of the socket variety in which the rotary tool opening completely encircles the
head of the threaded member and is moved into such position axially of the threaded member, or may be
of the spanner or open-end wrench variety in which the rotary tool opening only partially encircles the head
of the threaded member and may be moved into its wrenching position in a direction generally normal to
35 the axis of the threaded member. Rotary tools include such tools as may commonly be referred to as
socket wrenches, box-end spanners, ratcheting box-end, open end, nut drivers, flare-nut, lug-nut, crowfoot
and combination wrenches, impact and power socket wrenches, flex-head wrenches, stc.
In a preferred form of the invention wrenching tools are adapted for use with threaded members having
square heads and are so sized as to accommodate maximum and minimum sized square-headed members
40 such that the maximum ratio of the nominal distance across opposing flats of such maximum and minimum
square-headed members ranges from about 1.0053 to about 1.1430. Similarly, wrenching tools adapted for
use with threaded members having hexagonal heads are so sized as to accommodate maximum and
minimum sized hexagonal headed members such that the maximum ratio of the nominal distance across
- opposing flats of such maximum and minimum sized members ranges from about 1.0053 to about 1.0600.
45 Visible indicia are preferably carried adjacent each wrench opening, such indicia comprising at least two
and preferably three or more specific but different nominal sizes in at least two different sizing systems.
There are now described, by way of example and with reference to the accompanying drawings, a
wrenching tool (also referred to as "wrenching system” or "wrench") according to preferred embodiments
(Figures 15 - 21) of the present invention, some of those embodiments being described, for the sake of
50 comparison, with reference to wrenching tools (Figures 1 - 14) of the prior art.
In the drawings:
Figure 1 is a broken-away plan view of a conventional two-contact point drive wrench, the wrench flats
making contact with corners of a square or hexagonal bolt head as shown in phantom lines;
Figure 2 is a broken-away plan view of a conventional three-contact point drive wrench similar to that of
65 Figure 1;
Figure 3 is a broken-away plan view of a conventional four-contact point drive wrench similar to that of
Figures 1 and 2;
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Figure 15 is a broken-away plan view of a novel six-contact point wrenching tool;

Figure 16 is a broken-away plan view of a novel six-contact point wrenching tool;

Figure 17 is a broken-away plan view of a novel four-contact point drive wrench for turning square bolt

25 heads;

Figure 18 is a broken-away plan view of a novel eight-contact point drive wrench for use with square bolt
heads;

Figure 19 is a broken-away plan view of a novel six-contact point drive wrenching system;

Figure 20 is a broken-away plan view of a novel eighteen-contact point drive wrenching system for

30 turning hexagonal bolt heads;

Figure 21 is a broken-away plan view of a novel twenty-four-contact point drive wrench;

To aid in understanding the concept of rotary wrenching tools in general, a brief explanation is given
below of the contact that occurs between the working surfaces of a rotary wrenching tool and a nut or bolt
head. With reference to the conventional wrench of Figure 1, for example, the wrench (10) has wrench flats

35 (11), (12) which are spaced apart a sufficient distance to loosely accommodate the confronting flat surfaces
(13), (14) of a hexagonal bolt, shown in phantom lines. If the wrench is turned in the direction of arrow A, it
will be understood that the wrench flats bear against the corners of the bolt head, rather than upon the fiat

&/ surfaces of the bolt head; this is referred to as "corner contact”, and use of wrenches of this type can
readily score and round the corners of bolt heads, particularly hexagonal bolt heads. With wrenches of the

40 type shown in Figure 7, on the other hand, the interior surface of the wrench opening makes contact not
with the corners of the bolt head but rather at points (actually, lines) along the length of the flat bolt head
edges. The rounded lobes (15) of the wrench (18) initially make line contact with the bolt head, but as
pressure is applied, the bolt head edges are deformed slightly so that contact between the lobes and the
bolt head occurs over a broader surface. Although certain wrench configurations, such as that depicted in

45 Figure 8, have been advertised as providing "flat-to-flat” surface contact with hexagonal bolt heads, it will
be understood that tolerances in the manufaciure of both the wrench and the bolt heads prevent such
contact from in fact being along the full surface of the wrench flats, such contact being in fact a line contact
until the bolt head is suitably deformed by sharp edges of the wrench. Note that the wrench of Figure 8, in
a manner similar to that shown in Figure 5, employs recessed portions to accommodate corners edges of

s0 fastener heads to thereby avoid corner contact with the heads.

With reference to the tools exemplified in the drawings, such tools are characterized as having uniform
interior configuration. That is, similarly configured interior surface elements (e.g., lobes) are radially spaced
the same distance from the axis of the wrenching tool opening. For example, the lobes (15) depicted in
Figure 7 are equally radially spaced from the axis X.

55 The present invention provides rotary wrenching tools which have no moving parts and which are
specifically sized for turning fasteners such as nuts, screws and bolts that have square, hexagonal or other
polygonal heads. These wrenching tools are characterized by being capable of strongly and adequately
fitting polygonal heads nominally sized in at least two different systems such as, for example, the American

4
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lobe, upon the application of substantial torque, tending to slightly deform the flat surfaces of the head to
provide surface-to-surface contact between the wrench and head.
The driving heads of bolts and similar fastening members can be sized in the metric system (e.g., mm)
76 and also in inches using American Fractional ("AF™) standards (SAE, MIL, etc.) and British standards such
as "BS", "BA" and "W" (Whitworth) measurements. The wrenches preferably are sized so as strongly and
adequately accommodate fastener heads of at least two different nominal sizes such that the ratio of the
nominal distances across opposing head surfaces falls, in the cass of square heads, within the range of
about 1.0053 to about 1.1430, and, in the case of hexagonal heads, with the range of about 1.0053 to about
20 1.0600.
Table | set out below provides a non-inclusive, exemplary list of nominal head openings and size
combinations for square and hexagonal head fasteners. Referring, for ease of explanation, to the first entry
in the table, this entry describes a wrench which will fully and adequately engage the polygonal head of a
threaded fastener that has the nominal dimensions of 1.5mm & 1/16 (AF, U.S. standard) & 16 BA (British
25 standard). As shown in the table, 1/16 inches converts to 1.5875 millimeters. 18 BA, in the British standard,
corresponds to 1.4224mm. 1.5mm, in the metric system, is, of course, 1.5mm. The maximum ratio of the
maximum nominal distance across flats (1.5875) to the minimum nominal distance across flats (1.4224) is
1.1161, and this is recorded in the final column of the table. As further explanation, the last entry in the
table refers to a fastener head having a nominal distance.across opposing flats of 220mm. The wrench of
3o the invention, suitably sized, also fully and adequately fits fastener heads sized in the U.S. American
Fractional system as 8 58" & 8 3/4". The latter nominal values correspond to 219.073tmm and
222.2481mm, respectively. The maximum ratio of the maximum nominal size to the minimum nominal size
hence is 222.2481/218.0731, or 1.0145. The ratios thus referred to are calculated according to the following
formula:

__ Ratio = maximum nominal head size in millimeters
ot minimum nominal head size in millimeters

50
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and prieferably three or

enbodi nent s bei |
to wenching to
Figure 1 is a b}
ench,
hexagonal
pl an view of a |

drive

bol t

that of 55

conventi onal
and 2; 13
conventi onal

15

20

25

30

50
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TABLE I (Continued)
WRENCH TIARKINGS AND SIZE COMBINATIONS FOR

SQUARE AND HEXAGONAL NUTS AND BOLT AND SCREW HEADS

F
fo
EP
wr

nore specific but different nom nal sizes in at

| east two different sizing systens. There are now described, by way of
exanple and with reference to the ERIx28¢830¥81ng drawi ngs, a w enching t ool
(also referred to as "wenching system or "wench") according to preferred
enbodi ments (Figures 15 - 21) af the

present invention, sone of those
of .80 conparison. wWth reference

pl s _(Fi Ur es Flmﬂn% ofmthe prior art. In the draw ngs:
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internal wench flats designed for turning square bolt heads; Figure 5is a
br oken-away pl an view of a conventional six-driving point wench descri bed
in British Patent 508,761 for use ViR 023@&63Bhal bolt heads and which

avoi ds contact with corners of a bolt head; 5 Figure 6 is a broken-away

pl an view of a conventlonal tmelve contact point drive wench for turning
hexagonal headed Q

a-broken-away plan view of 2
t wel ve- cont act ploi é V\ench demS| neg tgwcgntcggtmﬁexa onal bol tmheads
w thout corner contgctf [ EREHERBLSTRANARI LS Thi RE IPBEMIC
(Kaval arg; Figurje 835is%eclred .a\omycpdzqevzlcgwccgcaapwegvecpomtq = Ve _
wr eéth whi ch dods not L) t-mr"'c'drher*s*'df"-a """h'exag'b'rlal"‘b'olt',""dnb tlype
of which is sho : 3 = 4 a
br oken- away pl a v 0 a twelage; contact |nt a%oene.haag osystem ok t He
type shown in U. dtdnt 3, B795&L9; FhourE 10 igGa BidRermaway pl & |iew
of a twoecontact it W ench d?fblng Eaquafle and“ﬁbxaqgnal-nuts Fkg e 11
i s a broken-away| n =il ew off adffoun-c8nt agk: poumv wRensh Simi lhar 1#o tlhat
of Figure 10; 1 fTglite IZ 1S a DroKen-away plan VIiew of a tnree-cgnt act
poi nt wench of Qyp¢ described in U S Patent 3,695,124, used for
hexagonal bol t, h , which does not contact the corners of the hedads,
in a madher si@n|zar hat ¢ showny kn Fiigui as: 30, and, 31 «Fi gure (13¢is 4
br oken- away pl&n|&i 2o —wrench-used for
hexagonal - bofis hefdpiland whi ch does ot contact, Lhe corner s of he Jigads:
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20 *Figure 14 is a broken-away plan view of a twelve-point "spline" drive
wrench of the type shown in U S. Patent 3,675,516, used for turning splined
menbers and al so hexagonal bolt HPRQ236830Rke 15 is a broken-away plan view
of a novel six-contact point wenching tool; Figure 16 is a broken-away
pl an view of a novel six- contact poi nt wenching tool; Figure 17 is a
br oken- away pl ar—vrewogf—a—rovet nm1£amaﬁfp&ntd“¥e4mmmh44ﬁ
turni ng square bol o ds 8 broken- awa | an vi ey of a
novel ei ght - con acté pg m:@@veﬁﬁgt‘%gfﬁ}r%ée%ﬁ@ asyga e £§t§§%d
Figure,19 is a proﬁen”av%?%?an"ﬂ%ﬁ‘bf’%\ Iﬁﬂe|‘29;I‘2(°(ﬂ)ﬂt°ﬁ.CP?QI‘ElE r
wrarichi ng system Fi g&r|e® 207 T's Avrokénhway plan Vietrof a movett
ei ght een- cont act—pehpt—iere—werechi-Ag Sy-st-eit-+-6f~30-—Lt-uhi-Rg—hexagbnal
bolt heads; Figlke 4l il e brokep-awayepl am i aw of ~a navel
t went y-f our-contécfgpe rgghdrl ve wenchgﬁoaaq:d on uaderﬁandl ng tﬁ% toncept
of rotsary vvrencﬁ"n o ecjl,§ 0N gengral qﬁpl a atlgp s gi ven-b=| ow of
the contact tha}sod@urE ‘betMEen!rhelwbﬂk1ng“sur aces-1of < notarylmwe1ching
tool and a nut P halT |n€ad. WIn rererence to the conventional wrenth of
Figure 1, for ek&njiPe, {the wench.(10) has wench flats 35 (11), (1%)
whi ch are spageff?a fla sufficient distance to | oosely accommodate {he
confrofting fRalgsy aGeﬁJ(ﬂ3),1014X of @ hexagpnal (boht,, shpyn, iy plant om
sl turne n the: derrijnn of arrow A _ji W e

lines. If theEw.gnd (
under st ood ©hat | §hg the corners of the bolt head,

rat her than*ugofftH
“

JJ

ve

=1

31.7497w0 [
31.7497
30.1622

O
D
31.74972
>
(7))

Q
QO

US Standard
28.57482
30.1622°
30.1622
28.5748—
30.1622%
31.7497
31.7497
33.3372
31.7497—
38,0997
38.0997
39.6872

7/8BS
7/8BS
1BS
1 1/85S

BS
3/4BS
151688

13/16W & |15/188
13/16wW & |15/65

25

TABLE I (Continued)

WRENCH MARKINGS AND SIZE COMBINATIONS

SQUARE AND HEXAGONAL NUTS AND BOLT AND S
1 1/8W & [11/488

W whit-

worth

5/8W

11/16W &
11/16W & |3/4BS
3/4W &

3/4W &

13/16wW

7/8W &

W &

80

British Standard

in INCHES

glltl LI T T A O |

1ttt Lttt

35

! [ I B |

& 13/16&
& 13/16
1 5/16&

1/4
1/4
1/4
1/4
11/4

AF & SAE
1.1/8 &
1 3/16 &

1 3/16
11/8 & 13/16

l15/8 & 111/%

ENGLISH
US Standard
X
1
1
1
l11/4 &
32 5|1 5/16 & 11/4s
1l 3/8 &
1l 3/8 &
35 &1 1 7/16
11/2
11/2
37 11 1/2
1 9/16
1 9/16
1 11/16
1 11/16
1l 3/4
1l 3/4
1 13/16
1 13/16 &

29 &
30 &
30 &
31 &
34 &

{(in mm.)
&
&

45 &
&

WS L

&
&
&
&
&
&
&

L e ]

38
39
40
41 &
42 &
43
46 &
46

50

44

Nominal Head Dimensions and Size Combinations
34
35
36
37
38

METRIC
29
30
30
30
31
31 -&
3l
32

55
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surfaces of the bolt head; this is referred to as "corner contact", and use
of wenches of this type can readily score and round the corners of bolt

heads, particul arly hexagonal
shown in Figure 7, on the other
openi ng makes contact not with the corners of the bolt head but
points (actual ly~Jlines) along the length of the flat bolt head edges.

bolt FRA23663YBh wenches of the 40 type
the interior surface of the wench

at
The

rounded | obes (1p) of .
bolt head, but ap pRes

depicted in 45 F.gu

e wench (16)

initially make 1 ne contact Wl-tﬁH
ARCS 38 &, 3DB b2 Bead FHoBRarg dpfprne
slizght | ysso t hat| cofit ag| IBEBBR I hS | IBE 828 TBe b3 IB3d Tc@s ov
br oXder surface. | Al FhoR ¢k A6 dirns w-eneh donfi-giiciat | ehd, Ssdchliassthat
have been advertised as providing "flat-to-fl

t he
br  a

ht "

surface contact Wt

tol erances in the m

such cormeact frof@ i
such cont act bei g
def orned by sharf e

7 . U
a manner simlar|y ol
accommodat e cqj ngT s|:

contact fith te
drawi ngs, sucHgt

hexagonal

bs of 50 fastener

[Aqh t heads,

4, WL

be, undegstgo
Ufacture ofs dotth Bhe wgnchandgfe bgl tShea prevent
fact bei ng®dl oy Che fuRl 38 facklof Lheawspch f
oty @ i B8 cdht &t yun@iiIQRBhe B8t hdaddi N &uitaply

< = - :

shown in Figﬁre 5, enpl oys recessed portion§
. _ heads.to thereby avoid corner
Wih refierence tp the tpels gxpnplified {n the

p_characterized as having wuniforminterior

ats,
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o}

configurati of= t similarly configured interior surface el enents
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specifically sized for turning fasteners such as nuts, screws and bolts

t hat have square, hexagonal ‘or other polygonal heads. These wenching tools
are characterized by being capabl &Pd¥238630MJl y and adequately fitting

pol ygonal heads nomnally sized in at |least two different systenms such as,
for exanple, the Amrerican 4 EP 0 236 630 Bl Fractional standard ("AF")
and the British Standards ("BS", for exanple) and preferably carrylng at

| east two and prj Terabl TNree or nore suf tabre srze markrmgs—Tmdrffer ent
si ze systens. That bs, pt he 1ot &Y K eREhidNg dH0l$ of thed nxenki on fift
pol ygonal fastener Heall$ auch thatSER i rit;] Fordun@ n§G S t e Heads does
not™bccur even whe SL@:,t%nt?aPV\/ﬂaﬂ&}ﬂn .t&rﬁue°|§a >%2d<t h8ret 0." {Such
strong and adequate fiT{ifg™® bf TRET 06! (5t 1e Kead BF t Re Tastendr is
such that the agptT HILHQEMchvac stbstanttat—mwr-encht-ng—torate—is nore
apt to cause physi eakqge of the fastener head fromthe threadeq stem
of thed astener, )Iq oRuse the-deformation ("stripping") of th¢ stem
threads. O partlcu are

mor¢ance to t.his embodi nent of the inventior
t hose wrenches edhedd-conf tdnting sutfates! t Hat ‘ard cdnt our g
provi de recesses
t he head corners
rotary ool arg

x" 20

25

TABLE I (Continued)

WRENCH MARKINGS AND SIZE COMBINATIONS FOR
SQUARE AND HEXAGONAL NUTS AND BOLTS AND SCREW HEA

30

50

NominalSgiz

US_Standard]| British ;S

dto

~

(7))

f o Wi

referably,
| with inwardly protruding,

e coners of the heads to thereby avoid contad
the 10 head-confronting surfaces
rounded | obes posi

t with
of the
ti oned

AF & SAE

133.3488
139.6988

142.8738
142.8738

146.0487 - |
149.2237
155.5737
158.7486 -
165.0986
161.9236
168.2735
171.4485
174.6235
177.7985
180.9734
184.1484
187.3234
190.4983
187.3234
193.6733
196.8483
208.0233
203.1983
209.5482
212.7232
219.0731
222.2481

Nominal Head Dimensions and Size Combinations

BS

W Whit-
worth

3 1/2w & [33/485] 136.5238

3 3/4W & | 4BS

British Standard

in INCHES

BA

ENGLISH
Us Standard

AF &. SAE

514 §
5 1/2 & 55/8 §
5 5/8 & 534

5 3/8 &

5 7/8

6 1/8

6 1/4 -
6 1/2 & 63/8
6 5/8& 634

6 7/8

718
7 1/4 & 738
7 1/2 & 73/8

7 &

7 5/8 &
7 3/4
7 7/8 & 8

8 1/4 & 834
8 5/8 & 834

METRIC (in mm.) |

&

135

140

145

&
&

150 &
155
160
165 &

&

170

175
180

185 &

190 &

190 &
195 &
200 &

210 &

220 &

The rotary wrenching tools of the invention can, for example, bear visually readable markings indicating

the at least two and preferably three different head sizes for which they were designed. For exampie, the

first wrench appearing in Table | may be marked "1.5 mm & 1/16in. & 16 BA". The table has been
computed using international (ISO) and many national standards and speacifications from the United States
(SAE, ANSI, MIL, ASTM), British (BS), German (DIN), France (FS), Yogoslavia (JUS), Japan (JS) and

12



to encounter the head of a fastening nmenber along flat surfaces of the
head, rather than at its coners, the |obe, upon the application of
substantial torque, tending to sl iEfORIBEROBY rmthe flat surfaces of the
head to provi de surface to-surface contact between the wench and head. The
i o it Al ol R BB A el Sl

" oAEH y sava 12, goslav, arwa%nr naE A
("AF") st anﬁﬁr aere '%o o s o %a A rhg.g e

and "W (yh .orrmd“’ R s o Likhrift 1, thd, Gidhedt Goit'S
strongly ﬂélﬂ m%grl fi":l arﬁ(‘aﬁm By i t6d1. CARAA St 1o Fighrod Q&ﬁého&‘%ﬂmenchmg
di*tf er ent (3ARLERE sédetQ&mS(N feoirt J‘ﬁﬁ chci&Qn bifbr Biidr abtiad hﬁlﬁ%ﬂ%ﬂr‘sa luBihe BOAERad) GF 0SS
0pposi NG Regen-grided dfeRsh . InSFigurd)3, bt QxS a RbckStdld! ok HEASd 1indk bhiM, b epdnange
of about &aded WentHingabs Vérsidn tethg @howansl solitl inds 128 (18R SeFigutes oK Fge MR h3-Ng 20l Snd 2 t h
t he r ange siiilari el Sochet @Mbatiinient ia BRuwhn i2éblid fine® @ (20) aha He@pén-¢hdéd émbodimeht@s\shown
provi des @ phatterh I S (228 Furthse aipinate\positiohé fod the ROMYI of ée opereatidapamtiodiodntamey Bs ze
conbi nat i eaisd.faod severalpositioasate hiewaJgareadmpie incFiduest4ener s. Referring, for ease
of expl anat iToa following teg-lifnitings exa@ples will servet th enoreadidady illgdtrate vayiots fyurifvbe sbddimests af
wrench whihelinvedtibn. ful |y and adequately engage the pol ygonal head of a

t hreaded fastener that has the nom nal dinensions of 1.5mMmm & 1/16 (AF, U. S
st andar’d) _&EEELBA (British 25 standard) As shovvn in the table, 1/16 inches
converts to 5 5 mIIrrre , trsh standard corresponds
to 1. 4224nmw' qoreng r

he
rati o of satgfgtgr 'S’SQ%Q? ‘%6“5 P 5' g:: r% i
%"gi G T VA5 by S 1
e ‘q;% g{% ST i

the "H", The opening has an inner, head-confronting surface comprising a series of arcuate first surfaces (24)
concave to the axis of the opening and spaced about the circumference of the opening. Each such first
surface is defined generally as the locus of points falling a given radial distance r from a first axis "a" that is

25 itself spaced a distance r1 from, but parallel to, the axis X of the opening. Between the arcuate first surfaces
(24) are positioned a series of arcuate second surfaces (26) which are convex to the axis of the opening and
are spaced about its circumference, each such second arcuate surface being defined general as the locus
of points falling a radial distance R from a second axis A which is itself spaced a distance R: from, but
parallel to, the axis X of the opening. Each surface that forms the opening and that is contiguous to an

8o arcuate surface tangentially merges into that arcuate surface. Ry preferably is larger than rq, and the ratio
Ri/ridesirably exceeds 1.5 and preferably exceeds 2.0. The arcuate second surfaces (26), it will be noted,
form "lobes" having rounded surfaces for making contact with the flats of a hexagonal head of a threaded
member. One such member, designated "h,” is shown in operative contact with the lobes. Each second
axis A is angularly spaced from at least one next adjacent second axis A by 60°.

35 With further reference to Figure 18, rotary wrenching fools of this general configuration may be
manufactured as socket, box-end, open-end, flare nut, nut driver and crowfoot wrenches, sized for receiving
hexagonal fastener heads nominally sized as follows:

P 10 mm & 3/8" (AF) (ratio of 1.0499);
bt 11 mm & 716" (AF) & 3/16 W (Whitworth) & 1/4 BS (ratio of 1.0275);

40 19 mm & 3/4" (AF) & 3/8 W & 7/16 BS (ratio of 1.0563).

Similarly, rotary wrenching tools configured as shown in Figure 16 may be designed as socket, box-end
and crowfoot wrenches, sized to accommodate hexagonal fastener heads nominally sized as 28 mm & 27
mm & 1 1/16" (AF) & 1 1/8" (AF) & 5/8 W & 11/16 BS, the wrench having a ratio, as defined above, of
1.0588. Other wrenching tools configured as shown in Figure 16 may be provided as socket and box-end

45 tools sized to receive hexagonal fastener heads nominally sized as 32 mm & 33 mm & 1 5/16" (AF) & 1
1/4" (AF) & 3/4 W & 7/8 BS, the wrench having a ratio of 1.0500. Yet ancther wrench configured as shown
in Figure 18 may be provided as a socket wrench sized to receive hexagonal fastener heads nominally
sized as 220 mm & 8 5/8" (AF) & B 3/4™ (AF), the ratio of which is 1.0145.

If the ratio Rir is substantially greater than 1.0, preferably exceeding about 5.0, and if Rs is substantially

so larger than ry, the particularly desirable configuration of the wrench shown in Figure 15 is obtained. This

embodiment makes use of large, gently rounded, inwardly projecting lobes: (26) separated by rounded

recessed arcuate portions (24), the latter providing room to accommodate corners of the head of a threaded

member without coming into comer contact therewith. Again, each surface forming the opening that is
contiguous to an arcuate surface tangentially merges into that surface.

55
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table Yefers to a fastener head having a noninal distance across opposing
flats of 220mm The wench of 30 the invention, suitably sized, also fully
and adequately fits fastener headsERs02881630Bt he U. S. Anerican Fracti onal
systemas 8 5/8" & 8 3/4". The latter nom nal values correspond to

219. 0731mm and 222.2481mm respectively. The maxi numratio of the nmaxinum
nom nal sE.Zﬂ“—p'l-‘?d-the m ni rum nom nal size hence is 222. 2481/219 0731, or

1. 0145. The

gndg? referrrgdtoa G Iate%a 8 tot %
f0| l O\M ng eXi rea m‘r”n no I 12! ED :5?’ Bgﬁ KE
m ni | Ty ”&%ﬁ?& :@ﬁé‘ sgt?xezt‘%:l hE\:rIE?ar Io"TnFs 86;3? gE é%:, Marly, et(g; ’% b%

designed in accordance with Figure 15 and sized to recenve hexagonal heads of threaded fasteners
nominally sized as follows:
a) 105 mm & 4 3/16" (AF) & 4 1/8" (AF) & 2 3/4 W & 3 BS, the ratio being 1.0152;
b) 140 mm & 5 5/8" (AF) & 5 1/2" (AF) & 3 3/4 W & 4 BS, the ratio of which wrench is 1.0227.
10 ¢) 200 mm & 7 7/8" (AF) & 8" (AF), with a ratio of 1.0160.
If the wrenching tool shown in Figure 16 in which R is approximately equal to r is modified so that R: is
approximately equal to ry, then tools of the general type shown in Figures 18, 20 and 21 are obtained.
Referring to Figure 18, eight contact points or lobes (26) are provided. This wrenching tool is particularly
adapted for receiving square heads of threaded fasteners. The inner surface of the fool inciudes portions
15 designated (30) which are generally flat surfaces and that extend between the arcuate first and second
surfaces. Such flat surfaces {30) may be oriented so as to come into generally surface-to-surface contact
with the flats of a threaded member head, as shown in Figure 18, the angular dimensions appearing in
Figure 18 being adapted to promote such surface-to-surface contact. Figure 20 and 21 show tools
& somewhat similar to that shown in Figure 18, except that the tool of Figure 20 has its lobes angularly
A 20 spaced 20° apart and the tool of Figure 21 has its lobes spaced angularly 15° apart. Note is made that the
- spacing between adjacent second axes A of the embodiments of Figures 18, 20 and 21 are generally less
than 3R in which R is as described above in connection with Figure 16.

Example Il

Socket and box-end rotary wrenching tools may be designed and manufactured in the configuration
shown in Figure 18 and specifically sized in accordance with the invention to receive square heads of
threaded fasteners nominally sized 13 mm & 1/2" (AF) & 1/4 W & 5/16 BS, and having a ratio of 1.0500.
Similarly, socket, box-end and open-end wrenching tools may be designed and manufactured in accordance
g0 with the configuration of Figure 18 and sized for receiving square-headed fasteners nominally sized 16 mm

& 5/8", and having a ratioc of 1.0079. The same socket and box-end tools may be designed and

manufactured in accordance with the configurations of Figures 20 and 21 and sized to receive hexagonal

fastener heads nominally sized 16 mm & 5/8" (AF), the tools having a ratio of 1.0079.

Using the nomenclature described above in connection with Figure 16, the rotary wrenching tool of

35 Figure 19 is provided with inwardly convex lobes (26) formed generally on radii R swung about axes A, the
latter axes being angularly spaced about the axis of rotation X by 60°. Inwardly concave surfaces (24) are
formed on radii r swung about axes a and positioned such that two spaced inwardly concave arcuate
surfaces are positioned between each of the inwardly convex surfaces (26) forming lobes of the wrench.

Generally flat surface portions (30) extend between adjacent inwardly concave and convex surfaces (24)
40 and (26), the inwardly concave surfaces being joined by a surface (32) that is formed on a radius about the
axis of rotation X. Again, each surface that forms the wrench opening and that is contiguous o an arcuate
surface tangentially merges into that arcuate surface. The wrenching tool of Figure 19 has head-receiving
openings configured to provide combinations of line, surface and flat-to-flat contact with differently sized
fastener heads.

Example IV

A socket wrenching tool designed and manufactured to have the configuration shown in Figure 19 is
specifically sized to receive hexagonal head fasteners nominally sized at 5 mm & 3/16" (AF) & 6 BA, the
50 tool having a ratio of 1.0499. A similar too! is sized to receive hexagonal fastener nuts nominally sized 100
mm & 3 7/8" (AF) & 2 1/2 W & 2 3/4 BS, the tool having a ratio of 1.0160. Similarly, a wrenching tool
fabricated in accordance with the configuration of Figure 19 may be specifically sized to receive hexagonal
head fasteners nominally sized at 14 mm & 9/16™ (AF), the tool having a ratio of 1.0205. Socket and box-
end wrenching tools configured as in Figure 19 may be sized fo specifically receive hexagonal fastener

s6 heads nominally sized 75 mm & 3" (AF) & 2 15/16" (AF), and having a ratio of 1.0213.
An embodiment similar to that described above in connection with Figure 19 is shown in Figure 17, this
rotary tool having internally projecting lobes (26) spaced 90° from one another and having a pair of
inwardly concave arcuate surfaces (24) formed between each pair of inwardly projecting lobes (26).
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Generally flat interior surfaces (30) extend between the arcuate surfaces and merge tangentially into such
arcuate surfaces.

Example V

Socket, box-end and open-end wrenching tools may be manufactured in accordance with the configura-

tion shown in Figure 17 and sized to receive square heads of threaded fasteners nominally sized as follows:
a) 11 mm & 7/18™ (AF) & 0 BA (ratio of 1.0593)
b) 14 mm & 9/16" (AF) & 1/4 W & 5/16 BS (ratio of 1.0714)
c) 16 mm & 15 mm & 14 mm & 9/18" (AF) & 5/8" (AF) & 5/16 W & 3/8 BS (ratio of 1.1429).

Preferably, the wrenching tools exemplified in Figures 15-21 likewise carry markings adjacent each tool
opening identifying at least two and preferably three or more different fastener head sizes that the opening
will strongly and adequately engage. Exemplary markings are shown in Figure 16, the markings (4 mm &
5/32 AF & 8 BA) being stamped, in this example, onto or into the handle of the tool. Rotary wrenching tools
in the form of sockets would normally have markings on the outer socket surfaces.

While preferred embodiments of the present invention has been described, it should be understood that
various changes, adaptations and modifications may be made therein without departing from the invention
and the scope of the appended claims.

Claims

1. A rotary wrenching tool having an opening for receiving a polygonal head of a threaded member,

wherein:

the opening has an axis of rotation (X) and has an inner surface comprising a series of first
surfaces (24) concave to said axis of rotation and spaced about the circumference of the opening, and
a series of second surfaces (26) convex to said axis of rotation and spaced about the circumference of
the opening, successive ones of said first surfaces (24) being disposed between successive ones of
said second surfaces (26) around the circumference;

each of the first surfaces (24) is arcuate and is defined as the locus of points falling a given radial
distance "r" from a first axis "a" itself spaced a distance "r1" from, but parallel to, said axis of rotation
(14 _

each of the second surfaces (26) is arcuate and is défined as the locus of points falling a radial .
distance R from a second axis (A) spaced itself a distance "Ri" from, but parallel to, said axis of
rotation (X); and

the dimensions and dispositions of the second surfaces (26) are such that, in use, the contact
made by the wrenching tool with the polygonal head is a contact between the arcuate second surfaces
and the sides of the polygonal head of the threaded member;

characterised in that:

each surface that forms part of the inner surface of the opening and is contiguous to an arcuate
surface merges tangentially into that arcuate surface; and

the angular relationship between ry and Ry is such that if r is equal to R the wrench includes flat
surfaces between and tangentially merging with the first and second surfaces.

2. A tool according to Claim 1, wherein r and R are unequal and said inner surface includes flat surfaces
(30) each disposed between and tangentially merging with one of said first surfaces (24) and one of
said second surfaces (26).

3. A tool according to Claim 1 or 2, wherein the first (24) and second (26) surfaces are so disposed
relative to said inner surface that, in use, each of the second surfaces contacts the respective adjacent
side of the polygonal head substantially midway between the corners of that side.

4. A tool according to Claim 1, 2 or 3, in'which each second axis (A) is angularly spaced from at least one
next adjacent second axis by 60°.

5. A tool according to Claim 4, wherein R, is greater than r;.

6. A tool according to Claim 5, wherein the ratic R/ is greater than 1.5.

15



EP 0 236 630 B1 EP 0 236 630 B1 EP 0 236 630 Bl specifications from
various manufacturers in the United States, England, France, Gernmany,
Canada, Japan, Italy, Sweden, SpaFER,023688084| avaki a, Yugosl avi a, Tai wan,
China, Brazil, etc. Wth reference to Figures 3-21, each figure shows

p05|t|ons of a bolt head within the openi ng of a rotary w enching
tool, thelbdy¥®o ﬁ‘é’&'ﬂ'“ﬂf?s?'?‘ﬁ“d‘n‘gheéﬁ‘lb%\ﬁ gﬁéﬁ?ﬁ?ﬁwaf'ﬁes referring to the

smal | est pol t at c f ul. and a ely gripped by the tool.
Certain o tggﬁcﬁgr"g? "0d+ ¥ °6°Weﬂé° e nf:'ﬁ 5% o%l%a& n both a socket form

( legf/r ei n AuloLl a%ur& ‘I mﬁgre Qhd QL"QJ fdég @qaréu % @&Déé)ré C BMéd Lﬁe
bol+ héad) QfrarlgBd % c‘la'fl'l % ﬁﬁ%ﬁ aded rn{ymbglnle lgléﬁ %reﬁxm 19eingt siggac ket
is shown in hd & hdias ofifire AP 58 siz6d ' Ie!‘éi QaCdirendt hontMal ¥sds SLEn
bei ng shown giafthg Qétlb @ thb RRARME® aﬁé—&)mmu'rﬁ"of@hlg WbrAifal 4izesrangbs frn hBout 1.0053 %o abdlx and
21, 1.1430 for square heads, and from about 1.0053 to about 1.0800 for hexagonal heads.
10
10. A tool according to Claim 1, wherein said opening is sized to engage the heads of threaded members
sized in at least two different nominal sizes such that the ratio of the nominal distance across opposing
flats of such at least two differently sized heads ranges from 1.0001 to about 1.1430 for square heads
and from 1.0001 to about 1.0800 for hexagonal heads.
15
11. A tool according to Claim 10, wherein said fool carries, adjacent its opening, visible indicia identifying
the at least two different nominal sizes.

\-,« 12. A tool according to Claim 11, wherein said at least two different nominal sizes are expressed in at least
20 two measurement systems.

13. A tool according to Claim 12, wherein said at least two different nominal slzes are as shown in any of
the horizontal entries of the following table:
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simlarly, the socket enmbodinment is shown in solid lines as (20) and the
open-ended enbodi nent is shown 10 phantomlines as (22). Further, alternate
positions for the ends of the open-Eh@&3 63BHi nents may be varied, and
several positions are shown, for exanple, in Figure 14. The foll ow ng
non-limting exanples will serve to nore clearly illustrate various further

enbodi nent s Q_f___l;_he Lavention J5FExanple | With reference to the enpodi nent
shown in Figyre 16, Hocket and open-end rotary wenching tools sho _
general ly at (208 3l (PReRQESTedIRINI RS BARYSAY aeumatdy grip
t hg” hexagonall hegdg pf 3HERBBSTasCRRISB 28 EIBISY32"s&SBA, giving
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parallel to, the axis X of the opening. Each surface that forns the opening
and that is contiguous to an 30 arcuate surface tangentially nerges into
that arcuate surface. [err] pref &P0R3663I0BBrger than [err], and the ratio
[err]/desirably exceeds 1.5 and preferably exceeds 2.0. The arcuate second
surfaces (26), it will be noted, form"l|obes" having rounded surfaces for
maki ng contact-wi th the fla 0 hexagonal head of a

hr eaded nmegber. One
such nmenber, desigpated . h S shgm 0 gReratiyve gontact with the |obes.
cach secchd gt 8l sEGuIREARpAEAY B nt | B ang 184 Sfadn
second, axji s gbgg [erq? 5°°°Wt¢]<a‘ Pt here fsf erpRORt @ FRYRIPES 86,| rotary
wesching to sf"‘t"fTr‘s"genér“a'I""co'rlf"l'gu'rat"l'bﬂ"fray"be"T‘rarrer‘abt‘u‘r'éd' as
socket, b ], lopen- end are n nut g er__angd owf 00 rendhes,
si zed for re|V| ng hexagonal - fastener heads nominal |y sized as fol|l ows: 10
nm & 3/8"[ (AFg Blatio of 1.0499); 11 nm & 7/16" (AF) & 3/16 W (Witworth) &
1/ 4 BSe(rlagi pdofs}1.:0275)3 4041 1 ¢ 19 immi& 3/A4% (AR) 1 & 8/ & Wik 4/ 16 BS (ratio
of 1.0563)€ rri:l arly, rotary wenching tools configured as shown ijn Figure
16 may be .Ee - S—Sotket—hox—ehrd—and—erow-ost—wenches—sizedd{t 0
accommodalt’g xagonaJ fagteper, Qeags gam pal Ly, sized, s , 28 & 27 |mm &
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i'n Fidure 16 may be provided as a socket wrench sized to recei ve hexagonal

f ast ener

heads  nom nal ly sized as 220 mm & 8 5/ 8"
ratio of which is 1.0145.

1.0, preferably exceeding about 5.0, and if [err]

(AF) & 8 3/4" (AF), the
If the r ER Q288 630BI substantially greater than

I's substantially 50

llarger than [err] the particularly desirable configuration of the wench

shown in Fig
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surface tang ' nerges into that surface. 55 13 EP 0 236 630 B1
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desi grfed I n accordance with Figure 15 and sized to receive hexagonal heads
of threaded fasteners nomnally sized as follows: a) 105 mm & 4 3/16" (AF)
& 4 1/8" (AF) & 2 3/4 W& 3 BS, tERQ266308di ng 1.0152; b) 140 nm & 5 5/8"
(AF) & 5 1/2" (AF) & 3 3/4 W& 4 BS, the ratio of whi ch-wrench is 1.0227.
10 c) 200 M & 7 7/8" (AF) & 8" (AF) W|th a ratio of 1.0160. If the
wr enchi ng oo O Pp+-Ox-Pat-e equal tor is

modi fied s¢ that §le Lk&%@&%gﬁwcﬁua q“ugl ;Q“[,er]qmthen tool g of the
general type hof{y Y FRARET MR SARARLASA S Jibtai gl IREeRrifg to
Fi gure 518, | ei ght &S PR & DR T OB LB A M ofile® SFhes yw enchi ng
too™is pa ticul§r|"§/"‘§tfa "éd"fﬁr"?‘éb‘éﬁf‘ﬁ‘g*%'qirar'bf“ﬁ‘ead's*of""t‘h‘f'éaded
f ast ener s. {Hrggrmer—s 6 S il gnat ed
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20 and 21 $hHowd ool s sonmewhat simlar to that shown in Figure 18, |except
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25 Socket and box-end rotary wenching tools may be designed and

manuf actured in the configuration shown in Figure 18 and specifically sized
in accordance with the invention t BP0286883@Biquare heads of threaded
fasteners nomnally sized 13 nm & 1/2" (AF) & 1/4 W& 5/16 BS, and having a
ratio of 1.0500. Simlarly, socket, box-end and open-end w enching tools
may be designed and nmanufactured in accordance 30 wth the configuration
of Figure 18 fand SIE d for receiving square-headed fasteners nomnally

sized 16 nm § 5/8",2ABRYI QRS 2AIE L. BATLS TR sA0H SHEket jand

box- end t ool § bg | 8BEhe@ DB BB B ur BE B8 3&3r RBRSE 8h |t he
cOnEi gursat i ons I":“ uresi 20 siAdi 2L aAd Sized 4o 4 dcblve4hexagbral| fastener
heads nom nallly sized 16 nrmm & 5/ 8" (AF), the tools having a ratio of

1.0079. Using t
16, the rotar
convex kgpbes
| att er axes

ncl ature_described_aboye in congection w {h
e gm; t ool g}f sng}:;gugg 12 |s;prov'1,:,ded W th gn
g f ol et gener‘al ly cteradri R swihg afjout axes #,
EI%r. ¥ arﬁqed.ﬂ)ﬁut”’ﬂwemaxné: of) ﬁot at.l on XSb

| nwardly con . ixes a and
positioned s at tmo spaced |nmardly concave arcuate surfaces ar e
positioned b g?ch of the |nmardly convex surfaces (26) forn1 g | obes
of the wenc e Ily flat, §qrjqce tloqs 330% e¥teﬂq pet ween| adj acent
i nwardly con nd|dohvex surfaces' (24 '40 "an 6). the |nmardlv concave
surfaces bei 'qgggd by a surface (32) that is fornmed on a radi us] about
the axis of 1 LEN&Q o & A R forle & & RE HPEMES IR IR BTH openi ng
hat s ey & % B R SR AREFE W QAR RSBRBE I § SBEIRE i pto t hat
arcuat e ®%&ur f he | WreBahbnticodl b Feglh & d 8 dhals: Hebd~ €eald ¥i np
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1

a rati o ofrt-649%
nuts nom nal
having a fati

acg_jdanc

openi ngs configured to provide conbi nati ons of
flat-to-flat contact with differently sized fastener
socket wrenching tool

5 3

wig h 3 e

surface and
heads. 45 Exanple IV A
desi gned anBP 823683¢Blred to have the configuration

i ne,

shown in Figure 19 is specifically sized to receive hexagonal head
fasteners nomnally sized at 5 mm & 3/16" (AF) & 6 BA, the 50 tool having
st ener
%'gg\ §" (AR & 2 112 W&QZ 3/4 BS the tool
Hé Nwﬁmf;g awgmgmnggoag Hc ed itn
m¢mﬂmﬂoWQPFﬁm mpﬂkm¢mmH sized to
'he‘a'dl"‘f'as't"éne'fs"lmm na!"r'y'%l zed"at ~14 nth &9 16" |(AF), the

recei ve h¢xagon®

t ool havi
configure
f ast ener
havi ng?a
connectio
i nt ernal |
pair of i
inwan%y

(.

25

35

40

50

g—a—f-at}-o—6f—1--0205 Sacket _and hox- end w enching tool
Las n Figure 19.uma)e- bes si zed, ta.specificalfy $ec@idye heéxagonal
5§ Hépds| noni nal By-. size@ 75 md &8P (ABE & 2515R163 A AF) | and
5t|g of{ 1. 0213. ehbadi menfs sTuit | ar®td t hdt desdrd bed|above in
1.4W|§n =H gUrE'lg'ﬂl‘S showni in ﬁgarce 179\§ h|ns~cr0tcar-yﬂool havi ng
oPgl eck 1 ng TObES (2Z6) spaced 90 fronrome—another—ane—k4vi ng a
Wan¥l y concave arcuate surfaces (24) fornmed between each pair of
P ojl8CE hg | obes (26). 14
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V 5 Socket,

65
1.

interior surfaces (30) extend between the
arcuate surfaces and nerge tangentially into such arcuate surfaces.

Exanpl e

box- end and open-end EPdN236i630 B1ool s may be manufactured in
accordance with the configura- tion shown in Figure 17 and sized to receive

ments, wobei
die Offnung eine Rotationsachse (X} und eine Innenfliche mit einer Reihe erster Flichen (24), die

23

square heads of threaded fasteners nomnally sized as follows: a) 11 nm &
7/ 16" (AF) 0 BA (ratlo of 1.0593) D) IZ "m& 9716~ (AF & 112 & 5/ 16 BS
(ratio of 1 07b4)50\n a~C)~16Nrman& 1% Maa s k¢ BN &n 8/l 6’ (AF) & 58" (AF) &
5/16 W& 3/B BE (iZtko & & 13D Pref &ably, I héi&endhi &y tool b
exenpl {fied|in&igur & T5-21 RikaW sé: c&Ty & maﬁu S hdjcépt eath tool
openi ng ideptifying at MeaSt Two and preferably tAree or more dlfferent
fastener hepd $HZ€Y Lhaf, tne opent ng W T StTongry andadequatetyj engage.
Exenpl ary nj ae own in Figure 16, the markings (4 nm & 5[ 32 AF & 8
BA) being s 'H}tm's exanpte, onto or into the handle of thp tool.
Rot ar yrowr en{; f_:dth I n the. form of sockets woul d normally have
mar ki ngs on htlef sfrkdt dikfdced Wl el nref er ' eld enbddi mentk of the
present invpmtilgn Has been described, it should be understood tha}l various
- changes, ad | gnis and rmdlflcatlons may be nmade therein w thou
departing fl I nvention
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and the scope of the

appended clains. 20 Cains 1. Arotary wrench| ooI
having an opening for receiving a polygonal head of a amﬂmw
wherein: the opening has an axis ofER 0238 630B{X) and h
conprising a series of first 25 surfaces (24) concave t% Sai aX|s of
rotation and spaced about the circunference of the opening, and a series of
second surfaces (26)jconvex to sald axrs of rotafiron and spaced abput the
ci rcunf erencef of ot hg o',@emn% SWUEGOSS| de BeSnOfaSahth i rest usurfacns (24)
bei ng di sposeld b& tv&ge*nms sm/egoﬁes-aofoaalfa s:ﬁcon Surd aces (26) around
the circynferjencd; g4cR ok __is? surfatess(23) &S %I’C,_Iilat and'|s
deffhed as tHe Iocus of p0|nts ing a glven radial’ di stahce "r"
froma first axXT b LISEIT spaced a drstance [err] trom out—parpl | el to,
said axis of (EOt ferg]; each of the second surfaces (26) is afcuate
and is defing T.ocs of points falling a radial distance Rfroma
second axis ({® O'F',i t§el f a di stance {erri f_rorr!i but parallel fo, said
axi s of rotat[——on , nd23g! ' tipb dl dendi ohs Bdd  dispdsitions of the
second surfaceds | are such that, in use, the contact nmade by thg
wrenchi ng tookg W h,,,ﬁhe pol ygonal head Is a contact between the artuate
second surfades P ihe sides of the pol ygonal head of the threadefl menber;
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1.
ments, wobei

Drehschraubenschitissel mit einer Offnung zur Aufnahme eines polygonalen Kopfes eines Gewindsele-

die Offnung eine’ Rotatlonsachse (< und eine Innenfliche mit einer Reihe erster Flichen {24), die

23



characterised in that: each surface that forms part of i nner surfa
the opening and is contiguous to an arcuate 40 surfl Hm’ﬂﬂsl L"I "l“l
tangentially into that arcuate suEP&:9668A8B1t he angul ar

bet ween [err]and [err] S such that if r is equal to R the ‘wrench i ncl udes

flat surfaces bet and t aII flrst and secon
sur f aces. ?‘ éﬂ '%ndf'ﬁ nsacim af-'ge rdnet sin gg%;’"ﬁfnd

R é%% Y i "’%2%?%{3:%:&‘@" o ;"d e
sai.d. second gr pg,@g R éﬂﬁ.r?a VUL Eifdnn
the=t i st ( SdJenae ra%'éfm 3% v&us. o i Ao 5 atﬁfov @QchE Sk e Aot

i nner surf acgr {&aiber } ﬂ,d?a“bqsz@de,q.-ma $1R) gtigur f aces contacts the
respective g¢db A€ PheiterOFischen w6l Bog@ﬁfdﬁﬂ‘b?lsp Y086 O GACPURKIES bidtifibrt | dfe BhéAnay
bet ween t he r&xuhABsiad (RNdh oifdrGReited Achide () @litwélssnaOWdIlhe GelbsPinGindinMbdtand’RPTvol, | N
whi ch each sB&@adieh2t dbr Rdtionsactse 0 briebryinesisticed from at | east one next
adj acent sedciemimensiosenhiyid Atbrdnudgen dér.zwéiteh Gtithea (2Bpdetartsindi daB Gbretiein @ebravtiedusdhn
[err] is gr et Schraubensctilissel mit @am polygoadienaléapd hetgestylits d<o@idiein Bontalhawigshen ddme
rati o [ err] ibegegiSecigenrzweiten iéghel undiden Seiten des polygonalen Kopfes des Gewindeelements ist;

dadurch gekennzeichnet,

15 daB jede Fliche, die einen Abschnitt der Innenfliche der Offnung bildet und an eine bogenirmige

Fidche angrenzt tangential in diese bogenférmige Fléiche Ubergeht; und

daB die Winkelbeziehung zwischen r; und Ry derart ist, daB, wenn r gleich R ist, der Schraubenschlls-

sel zwischen der ersten und zweiten Fliche tangential in diese Ubergehende ebene Flichen aufweist.

e 20 2. Werkzoug nach Anspruch 1, wobei r und R ungleich sind und die Innenfliiche ebene Flichen (30)
aufweist, die jewelils zwischen einer der ersten Flichen (24) und einer der zweiten Flichen (26)
angeordnet sind und tangential in diese Ubergehen.

3. Werkzeug nach Anspruch 1 oder 2, wobsi die ersten (24) und zweiten (26) Fliichen so relativ zu der
25 Innenfliche angeordnet sind, daB beim Gebrauch jede der zweiten Flichen die entsprechends
angrenzende Seite des polygonalen Kopfes im wesentlichen mittig zwischen den Ecken der Seite
beriihrt.
4. Woerkzeug nach Anspruch 1, 2 oder 3, wobei jede zweite Achse (A) in einem Winkel von 60° von
30 wenigstens einer néchsten angrenzenden zweiten Achse beabstandet ist.
5. Werkzeug nach Anspruch 4, wobei Ry griBer als ry ist.
6. Woerkzeug nach Anspruch 5, wobei das Verhilinis R1/r1 gréBer als 1,5 ist.
85
7. Woerkzeug nach Anspruch 4, wobei R gleich oder gr&Ber als r ist.
&,& 8. Werkzeug nach Anspruch 7, wobei das Verhélnis R/r gréBer als 5,0 ist.

40 9. Werkzeug nach Anspruch 1, wobei die Reihen von zweiten bogenfrmigen Flichen (26) so ausgebildet
und angsordnet sind, daB sie die Flichen des Kopfes des Gewindeelements berlihren, um ein
Drehmoment darauf zu Uberiragen, wobei das Werkzeug so dimensioniert ist, daB es an Kdpfen von
Gewindeslementen angreift, die in wenigstens zwei verschiedenen NenngrfBen so ausgebildet sind,
daB das Verhdlinis des Maximums und Minimums der Nenngr68en zwischen etwa 1,0053 und etwa

45 1,1430 flr quadratische K&pfe, bzw. etwa 1,0053 und etwa 1,0600 fiir hexagonale K&pfe liegt.

10. Werkzeug nach Anspruch 1, wobsi die Offnung so dimensioniert ist, daB sie an K&pfen von Gewinde-
elementen angreift, die in wenigstens zwei verschiedenen Nenngr88en so ausgebildet sind, daB das
Verhiltnis des nominalen Abstands sich gegenUberliegender Flichen der wenigstens zwei verschieden

50 dimensionierten K8pfen von 1,0001 bis stwa 1,1430 flir quadratische defe und von 1,0001 bis etwa
1,0600 flir hexagonale K&pfe reicht.

11. Werkzeug nach Anspruch 10, wobei das Werkzeug angrenzend an seine 5ffnttng sichtbare Anzeigen
aufweist, die die zwei unterschiedlichen NenngréBen identifizieren.
55
12. Werkzeug nach Anspruch 11, wobei die wenigstens zwei unterschiedlichen Nenngr&Ben in wenigstens
zwei MaBsystemen ausgedriickt sind.
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‘EP 0'236 630 Bl 7. A tool according to Claim 4, wher ei

greater than r. 8. A tool according to Caim?7, V\/nerei 'm“ﬂ mam”m:ﬂl“

greater than 5.0. 5 9. A tool ac&'Q2PPBIC aim 1, whereitn thersesies of
second arcuate surfaces (26) S configured and arranged to contact the

fS: 2‘;3 ,?]; 3{% reade rucﬁr12 d‘e 9&% Ev?el H&' éhlgglfcﬁésnolgee h&?ﬂe&%{?& 1nbe‘mepg
two differen n°<5'ﬁ1 na su ch ?‘hg%i‘ ?at I'o of the nmaxi rum and m ni num

Qf sai d nom naI
heads, andrt
t accor

Si zes ranges from about 1. 0053 to about 1. 1430 for square

mhereln sai d openlng Is sized to engage

alml,

heads of t
such t hat

he ré

ARG RaRadRi i dn NSER Awond@ 8ikedec ndR &4t
&“%%%%alz8|%§§13@5cr3$5ogé@sgngof38t& bf such

5i zes

at |least tho ds Kl ERtAH A 8 e el Meatlel o argess Hrom-l-008H #0o akodt< 1] 1430 for
squar e iheafs—appgRi-om-1--0001-t-0—about—1~0600-for hexagonal heads_§5 11. A
t ool accor l ai m 10, wherein said tool carries, adjacent it$
openi ng, Vv dicia identifying the at least two different nofi nal
sizes. 12. Accdotdi hd td Catrh12, ' whkreid Sdid'at 'l edst 'two
di fferent Hi zes are expressed in at |east
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Zﬂi‘j ei.n

[ L M

*

al

accordi.ng to Claim 12,
sizes are as shown i

13. A tool
entries of the foll ow FBO0t236/680 B*5 30 35 40 4

two neasurenent systens.
| east two di fferent nom nal
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56 Revendications

Outil de torsion tournant, ayant une ouverture pour recevoir une téte polygonale d'un élément fileté,

dans lequel :

1.
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- Tlouverture a un axe de rotation (X) et a une surface interne comprenant une série de premiéres

surfaces (24), concaves par rapport audit axe de rotation et espacées autour de la périphérie de

I'ouverture, et une série de secondes surfaces (26), convexes par rapport audit axe de rotation et

e espacées autour de la périphérie de I'ouverture, des surfaces successives desdites premiéres

i & surfaces (21) étant disposées entre des surfaces successives desdites secondes surfaces (26)
autour ds la périphérie ;

- chacune des premidres surfaces (24) est cintrée et est définie comme étant le lieu des points
tombant & une distance radiale donnés "r" d'un premier axe "a", lui-méme étant espacé d'une
distance "r1 " dudit axe de rotation (X), mais paralléle & ce dernier ;

10 - chacune des secondes surfaces (26) est cinirée et est définie comme étant Ie lieu des points
tombant 2 une distance radiale R d'un second axe (A), lui-méme étant espacé d'une distance

" "Ry " dudit axe de rotation (X), mais paralléle & ce dernier ; et

- les dimensions et dispositions des secondes surfaces (26) sont telles qu'a ['utilisation, le contact
fait par l'outil de torsion avec la t8fe polygonale est un contact entre les secondes surfaces

15 cintrées et les cdtés de la tBte polygonale de I'élément fileté ;
caractérisé par lo fait que :

- chaque surface qui fait partie de la surface interne de Fouverture et est contigué & une surface
cintrée se fond tangentiellerent dans cette surface cintrée ; et

\1 : - la relation angulaire entre ry et R est telle que, si r est égal & R, l'outil de torsion comprend des
Yo e .
20 surfaces plates entre les premiéres et secondes surfaces et se fondant tangentiellement avec ces
surfaces.

2. Outil selon la revendication 1, dans lequel r et R sont inégaux et ladite surface interne comprend des
surfaces plates (30), chacune disposée entre I'une desdites premigres surfaces (24) et I'une desdites
25 secondes surfaces (26) et se fondant tangentiellement avec ces surfaces.

3. Outil selon la revendication 1 ou 2, dans lequsl les premiéres et secondes surfaces (respectivement 24
et 26) sont disposées par rapport & ladite surface interne de telie sorte qu'a l'utilisation, chacune des
secondes surfaces entre en contact avec le c6té adjacent respectif de la téte polygonale, sensiblement

30 4 mi-chemin entre les angles de ce c6té.

4. Outil selon la revendication 1, 2 ou 3, dans lequel chaque second axe (A) est espacé angulairement
d'au moins un second axe adjacent suivant, de 60°.

35 & Ouﬁl selon la revendication 4, dans lequel Ry est plus grand que ry.
6. Outil selon la revendication 5, dans lequel le rapport Ri/r1 est supél;ieur a15.
7. Outil selon la revendication 4, dans lequel R est égal ou supérieur & r.
8. Outil selon la revendication 7, dans lequel le rapport Rr est supérieur & 5,0.

9. Outil selon la revendication 1, dans lequel la série des secondes surfaces cintrées (26) est configurée
et disposée pour 8ire en contact avec les plats de la téte de I'élément fileté afin de leur appliquer un
45 coupls, l'outil étant dimensionné pour venir en prise avec les tétes des éléments filetés qui sont
dimensionnées suivant au moins deux dimensions nominales différentes, telles que le rapport du
maximum et du minimum desdites dimensions nominales se situe d'environ 1,0053 & environ 1,1430

pour des tétes carrées, et d'environ 1,0053 & environ 1,0600 pour des tétes hexagonales.

so 10. Outil selon la revendication 1, dans lequel ladite ouverture est dimensionnée pour venir en prise avec
les tétes d'éléments filetés dimensionnées suivant au moins deux dimensions nominales différentes,
telles que le rapport de la distance nominale & travers des plats opposés de ces au moins deux tétes
dimensionnées diffSremment se situe dans la plage allant de 1,0001 & environ 1,1430 pour des tétes
carrées ot de 1,0001 & environ 1,0600 pour des tétes hexagonales.

56

11. Quitil selon la revendication 10, dans lequel ledit outil porte, au voisinage de son ouverturs, des index

visibles identifiant les au moins deux différentes dimensions nominalss.
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