WO 01/ 66310 PCT/ US01/ 03699 BIT FOR REMOVI NG DAMAGED SCREWS CROSS REFERENCE
TO RELATED APPLI CATIONS This application is a Continuation in Part of
pendi ng arPdideatol on Serial No. 09/519,362 filed March 6, p@29R8o1/43kdLD OF
THE I NVENTION This invention relates to a cylindrical bit for renoving
damaged screws by bacBIMORMERMVOMINGVDHMAOET) SCRAWS, this invention
relates to such a bit adapted for wuse in a power drill running in a

count er - cl ockwi se dik8kiQFEIBARKERGND GTETHE PPNYENTIONS! n pat ent s
4,406,917, 4,777,850, 5,031,487, and 5, 251,516 assigned to ny assignee,

there are disclosed variou it i e - br oken
bolts. Patent ,EﬁﬁPéigfnygﬁQ#ﬁg %ﬂ%@?ﬁ?ﬁﬁgfgégﬁﬁﬁa #ﬁ%&g§1#?$$h a power
drill and _running the dri]l ockwi se and naking a small hole in the

br oken en896@9@ﬁ%?%3hv?“ﬁfigg@érse t hr eaded devige is then snugly inserted
in the drill chuck, the rotation of the drill reversed, and the bit is
noved into the hole. The thrEEED QR THIRINVENAE@N t hr eaded devi ce catch the
edges of the hole and spin the broken bolt out of the hole. There has been
a need for a dawisievémionaepinwe tsereigirichhet freacsoahgwhingfed fveares theen damaged
by rounding out the Philips screw cross recess or shearing off the side of

the slot gfciand 8GH &t 348 WpechtiGy, MisSEV@NOhesRNE o has Jgemiapeaded for a
screw in which the screw head has been covered by paint so that the recess

Ser owar i vir M3 RSB TTUES TN CB Yo ofteRofiood purchase on 1L by @

BACKGROUND OF THE INVENTION

In patents 4.406,917, 4,777,850, 5,031,487, and 5,251,516 assigned to my
assignee, there are disclosed various bits and other devices for removing broken
bolts. Patent 5,251,516, for instance, involves chucking a bit in a power drill and
running the drill clockwise and making a small hole in the broken end of the bolt. A
reverse threaded device is then snugly inserted in the drill chuck, the rotation of the
drill reversed, and the bit is moved into the hole. The threads on the reverse
threaded device catch the edges of the hole and spin the broken bolt out of the hole.

There has been a need for a device to remove screws, the heads of which
have been damaged by rounding out the Philips screw cross recess or shearing off
the side of the slot of a regular screw. Also, a screw remover has been needed for a
screw in which the screw head has been covered by paint so that the recess or slot is

no longer pronounced enough to get a good purchase on it by a screwdriver.



SUMVARY OF THE | NVENTI ON For renovi ng danaged screws, the invention is a
cylindrical bit for a power drill, the bit having an axis and a tip end.
The tip ylof@sio di anetrically opposed scraping surfaces werlusedges the
surfaces facing in a counter-clockw se direction. The surface and edges
are in the plane of the axi SUNSetiRY GRACTHEINN\AENTIDNDge i s a support area.
The support area nay have its face relieved so as to make the scraping

edge nore pronouncedq, theovifddesasRekrdwt, theRBIdMioAts Ay 1ARGLE 19f forRout  140.
BRI EF DESCRI PTI ON OF THE DRAW NGS Furt her objects and features of the

invention will be clear .t ho: il [, th r r a review of the
fol |l ow ng speci&qwcegfilgghthg(r?fg h%?%%aﬁzdgl,s anggldﬁ;?nd\hﬁh%ﬁﬁ)pé;ngg%%t a non-limting
formof the invention. In the drawings. Fig.,1,s an elevational view
partly in sect iGHMBNCH BRPOSHLBEN M FHES VHUEAET ol SHEES IS 1 & povier
drill chuck and engaging a screwin the process being renoved; Fig. 2 is
an enl arged secwouniarlogkeise diedingh Tissubpee adredgenye dutreades ofdhow ng t he
engagenment of the bit with the screw head; Fig. 3 is a plan view, greatly
enl arged, of a alésrRhthdackwcamdg edfowiarsgpport break &he kuppost drévemeut | | ne of
the bit, and showing in a solid Iine a projection of the working edge of
the bit; Fig. 4avsidriceaRed 86 Xs PahaRast kiepink ewedmotdohdunced. The bit;
Fig. 5is a series of side views taken 90 apart around the periphery of

the bit; Fig. 648 ReAGHIREHELVE M6EIudLt floeto Fig. 4 of a second

enbodi nent

BRIEF DESCRIPTION OF THE DRAWINGS

Further objects and features of the invention will be clear to those
skilled in the art from a review of the following specification and drawings,
all of which present a non-limiting form of the invention. In the drawings:

Fig. 1 is an elevational view partly in section of a bit embodying the
invention installed in a power drill chuck and engaging a screw in the
process being removed,

Fig. 2 is an enlarged sectional view through the bit scraping surfaces
showing the engagement of the bit with the screw head;

Fig. 3 is a plan view, greatly enlarged, of a damaged screw and
showing in broken lines the outline of the bit, and showing in a solid line a
projection of the working edge of the bit;

Fig. 4 is a fragmentary perspective view of the tip of the bit;

Fig. 5 is a series of side views taken 90° apart around the periphery of

the bit;

Fig. 6 is a perspective view similar to Fig. 4 of a second embodiment

of the invention; and



of the invention; and 2 WO 01/66310 PCT/USO /03699 Fig. 7 is a series of
views simlar to Fig. 5, but of the Fig. 6 enbodinent. DETAILED
DESCRIPQ%;R]%? EMBODI MENTS A cylindrical bit is shown inpelrgeiosmmw in Fig.
1 and generally designated 10. It is shown held in a chuck C by its
hexagonal stem 12. fhe7id i Reribd of SicSRQWAILENGAY. Sobdthe ustalfeged head of a
Philips screw S which is screwed into a bl ock of wood Win the exanpl e
shown, al t hough 55 ﬁ@ I d be a self-tapping metal screwin a nmetal object.
The tip 14 of Yhe (B conprises two |ongitudinal recesses 18 (Fig. 4)
bounded by on one side a | ongitudinal scraping surface 20 facing in the
count er-cl ockwi se direction and having a scraplng edge 22 which is
preferably a straight |ine extendlno fro , 4 of the bit to
the axis 26. From the REFAHRYDERGRIPT 2 ASUrface 28 curves
and neets the periphery 24 in the Fig. 4 enbodlnent General ly
perpendi cul ar to thAxWQUdmaﬂésIQ@KHHUMZ$ﬂMEOEHP6ﬁgi@mﬁgﬁﬁﬁﬂbbundary surface
30 which faces clockw se and which has a rearward edge 32 which also is a
straight |ine gdgamdero. aharyioR4 htll iaxichu@6Cdiy itshexhidnal Nemt12. tFrere is a
general ly quarter- conical relief surface 34. The slant of the edge 32 is

somewhat gr eat WHEengh &Rk 1Rl d d B6l@Rof22Philipl er@c sankivaises the edge
22 and assuresﬁﬁhat Yo sd?f%c%t34£§%%e P Seré¢ Sonkiy g

screwed into a block of wood W in the example shown, although it could be
a self-tapping metal screw in a metal object.

The tip 14 of the bit comprises two longitudinal recesses 18 (Fig. 4)
bounded by on one side a longitudinal scraping surface 20 facing in the
counter-clockwise direction and having a scraping edge 22 which is
preferably a straight line extending from the periphery 24 of the bit to the
axis 26.

From the scraping surface 20 a transition surface 28 curves and meets
the periphery 24 in the Fig. 4 embodiment. Generally perpendicular to the
surfaces 20 and 28 is a longitudinal boundary surface 30 which faces
clockwise and which has a rearward edge 32 which also is a straight line
from periphery 24 to axis 26 of the bit. Next, there is a generally quarter-
conical relief surface 34.

The slant of the edge 32 is somewhat greater than the slant of the
edge 22. This accentuates the edge 22 and assures that the surface 34 does
not merely ride in the metal of the screw, keeping the edge 22 from
performing its digging function. As an example, the edge 32 is made at an

angle in a range of about 40 to 50°, preferably 45°, to the axis, while the edge



not nmerely ride in the netal of the screw, keeping the edge 22 from
performng its digging function. As an exanple, the edge 32 is nmade at an
angl e i nwg g1aRee of about 40 to 50, preferably 45, to thepaxiuse1/0sdol € t he
edge 3 WD 01/66310 PCT/USO /03699 22 is about 70 to the axis. The surface

34 gradual |y cunvesbdui 90 ©dBead2 The surfac@34 gltirangtadvedabimnelde B upur f ace 34
serves to back up and support the scraping surface 20. The scrapi ng edge

223 of the secqndrsggt %talaeﬁmmﬁﬁa@sman@s @%akR8p ahd E§fporiand the two
scrapi ng edges are in the same pllane and intersect at the ‘axis of the bit

in a point 36. Parts second sector (Fig. 5) are designated by the
sane referencesmaﬁgﬁgPﬂh&pﬁ%e first, wth an "a" added. The angle A (Fig.

2) between the edges_ 22 is preferably about 140. . This ang is |l ess sharp
than the angle at tﬁgmﬁBF?ﬁﬁﬁggegﬁ %WSé?xgpé?NBESE%HW %§Z§é%ess (Fig.

2). As aresult, the edges 22 of the bit engage the ortlons of the top of
the screw at pdﬂﬁt@uhhw@WDS@B@“Eﬂd@ﬁﬁﬁ%”d%?§maﬁﬁmﬁ&@@5”§@@%1Bhwéhase and

| everage on the screw well out fromits axis to break it away fromits
firm engagenentaxisidfhhd hieinopanedd Rirtsiof tHergecomdoteator Gigwbtdre t he bit and
back it out. The point 36, having the angle of about 140 when engagi ng the

vestiges of a %%ﬁgﬂzﬁédjb?me%\é/rﬁ%H@kr&l@éM@&e@$aﬁth@@ﬂitertﬂgnnB'aﬁtﬁiedAS in Figs.
2 and 3, it is the portions of the screw well out fromthe center which

eSS, 22 SoanImeST{ S YR AP AeS, IR AR AR F0-
This angle is less sharp than the angle at the bottom of the cross slot of the
Philips recess (Fig. 2). As a result, the edges 22 of the bit engage the
portions of the top of the screw at points P well out from the axis and have
good purchase and leverage on the screw well out from its axis to break it
away from its firm engagement with the wood and put it into rotation with
the bit and back it out.

The point 36, having the angle of about 140° when engaging the
vestiges of a standard screw slot serves as a centering means. As in Figs. 2
and 3, it is the portions of the screw well out from the center which the edges
22 engage and effectively scrape (note the scrapings in Fig. 3 ahead of the

edges) and rotate the screw out of its hole.

Second Embodiment

A second embodiment of the invention is shown in Figs. 6 and 7.
Because it represents the simplest way to manufacture the product, it is the

preferred or "best mode" form of the invention.



Second Enbodi nment A second enbodi mrent of the invention is shown in Figs. 6
and 7. Because it represents the sinplest way to nmanufacture the product,
it is thgoopwefierred or "best node" formof the inventionecHuUNDBdH66310
PCT/ US01/ 03699 To each elenent of the Figs. 6, 7 enbodinent the sane

ref erence nunber had'dxaenckpprhi &dhaFidgsh 7 ¢rkisodmenetht saime tdierepeecvi ous
enbodi nent, augnented by 100. The Figs. 6 and 7 enbodi nent conprise the

cylindrical bit,i2dr hideeRgp@tdax il [aRt1enédiRn eRbdibedeEbi@mchO @ poi nt
136. At dianetrically opposite positions the tip end is forned with

recesses 118. e each are defined by a planar
counter-clockm}25@%§g?§8q§%raping surface 120, 120a having a scrapi ng edge

122, 122a. As shown _in_the vi onprising Fig., 7,..the rface 120, 120a
1o backod by a SupPEEIBoFERG] aLRETE BT RRCheEY R BLA2E 0  ace 134
134a which drops down to a rearward edge 132, 132a at a sharper incline
than the scrapRH§eadgsisepgd a ipxpgd whighhcoraesdg sgointgo. i ghameEca]|so def i ned
by a downwardly curved surface 130, 130a extending down fromthe rearward
edges 132, 132appddie pesitibacths tip2Zddantbrib2davidirecdspest Hé. Jdereqssmeasthi ch
includes the axis of the bit and are at angles of about 70. The rearward

edges 132, 132arcdcgindl $9 alplardahosadrec] pdkanse-asineherapii Ssurfibe 1238204 t he
second enbodi ment of the invention is the sane as the use of the first

enbodi nent . Thgaggéaggnﬁgkﬁggglggqgggr-clockmﬁse in a power

As shown in the views comprising Fig. 7, the surface 120, 120a is
backed by a support portion defined by an upward rounded surface 134, 134a
which drops down to a rearward edge 132, 132a at a sharper incline than the
scraping edge 122, 122a. The recesses 118, 118a are also defined by a
downwardly curved surface 130, 130a extending down from the rearward
edges 132, 132a. The surfaces 120 and 120a are in the same plane which
includes the axis of the bit and are at angles of about 70°. The rearward
edges 132, 132a are also in the same plane as the axis.

The use of the second embodiment of the invention is the same as the
use of the first embodiment. The bit is rotated counter-clockwise in a power
drill. The scraping surfaces 122 and 122a are brought into engagement with
the deformed fastener head as shown for example in Fig. 2 with contact
made in positions well outward from the axis of the fastener. This assures a
firm purchase of the fastener by the scraping surfaces and results in a

"digging" into the top face of the fastener, developing a line of upwardly

plowed metal as roughly indicated in Fig. 3.



drill. The scraping surfaces 122 and 122a are brought into engagenent with
the deforned fastener head as shown for exanple in Fig. 2 wth contact
made in wasikéans well outward fromthe axis of the fastaranusollseoassures
a firmpurchase of the fastener by the scraping surfaces and results in a
"di gging" into the tTtp bitadehaoihvehpnfmst eneed tdensdvepereg s&rdm neodfor upwar dl y
pl oned netal as roughly indicated in Fig. 3. 5 WD 01/66310 PCT/ USQO /03699

The bit of thepidayestbembeybdle WaLdhnDel BRRKETSH HiRWBrdatedewRea: iar netal,
or to renove bolts with danmaged heads fromthe threaded el enent in mhlch

th t it ded
(12T, o DR e S e
Furth t th t t the bit
e Ve R UYL FD A1 005 2 Fot IR A0SRy Lhe BI

the two dianetrically opposed recesses and two scr glng surfaces as
described. Thus, whiuiteer vigiajipRacA oo vVerONER ROSHAGNNE PrNtRRACE B

enbodi ments, it is not solimted but is of a scope defined by the
fol | owi ng cl ai mdyardoagel whh chiree reagssbearst hadensgingsushcexnsesi drthof t he
right to exclude others from neking, using or selling the invention as is

appropriate unges diddeubl@ltydppesedirecesspdiavakeobsrapifig Wik 66ddLribed.
PCT/ USOI / 03699 WHAT IS CLAINED IS: 1. For renoving damaged screws, a

cylindrical bitphaviig @8ifR%hSon has been shown in limited embodiments, it is not
so limited but is of a scope defined by the following claim language which
may be broadened by an extension of the right to exclude others from

making, using or selling the invention as is appropriate under the doctrine of

equivalents.



and a tip end formed with a point, the tip end having a plurality of

| ongi tudi nal recesses uniformy disposed about the tip end, each bordered
by a | opgididgipal surface facing in a counter-clockw se gi¥g6§di099and
being in a plane including the axis and fornmed with a straight scraping
edge, the scrapHagd BAUEsIMEDLISe recesses each being at angl es of about 70
to the axis, and a support portion behind each scraping edge, the support

portions each defi gedsopyexﬁéviﬁ@@aﬁléc 48BRWA, § 8YiiRkicaif RAgnEM X189 anay from
t he scrapi ng edge d edge bordering one of the

own to a rearwar

| ongi tudi nal recesses ach . rearwar d 1 yi ' | ane i ncl udin
th(rarbaXi s and bé‘flﬁé 18ieggg%rgg:da\%&a%1395@3?@6@4}9%&%%8%@“5%g than 70. 2. Ign
conmbination, the bit as clained. in . Caim1]l and a threade f gst ener havin
an axis, a thréangaydBateresaesHHuoambedigpesed fPYH e e Sﬁcdh l%%ra‘friegﬁybei ng )
formed with a generally radial end surface forned with at | east a partial

t ool - engageabl e lergiedinal sirfage facany il a eoyater staskwisgaligetiipahbepgs? of  t he
bit engaging the radial end face of the fastener with the point generally

di sposed on t helaxisclading the dxihy eddetdnédwitbnarraigBt schafing edes, dleai med in Caim
1 wherein there are two dianetrically opposite |ongitudinal recesses and

the scraping edgepfb eﬁg& drWRe FBERESERN bR g dt BndlBEofSIB: T@NGitdskinal pl ane,
whi ch plane includes the axis. 4. A bit as clainmed in Caim1 wherein each

R R VLR B PR S
defined by at the tip end a relief surface curving away from the scraping edge
down to a rearward edge bordering one of the longitudinal recesses, each
rearward edge also lying in a plane including the axis and being disposed at
more acute angle to the axis than 70°.

2. In combination, the bit as claimed in Claim 1 and a threaded
fastener having an axis, a threaded section and a head section, the head
section being formed with a generally radial end surface formed with at least
a partial tool-engageable recess in the radial end face, the scraping edges of
the bit engaging the radial end face of the fastener with the point generally
disposed on the axis of the threaded fastener.

3. A bit as claimed in Claim 1 wherein there are two diametrically
opposite longitudinal recesses and the scraping edge of the two recesses lie
in the same longitudinal plane, which plane includes the axis.

4. A bit as claimed in Claim 1 wherein each longitudinal recess is
formed with a curving surface extending from the rearward edge to the

scraping surface.



5. A nethod for unscrewi ng threaded fasteners installed in an object and
having a head wwth a defornmed end surface, the nethod conprising the steps
of 1 a. RLQYI/Esp @ power drill rotating in a counter- cl Qenipeostos ection,
b. prOV|d|ng a cylindrical bit installed in the drill and having an axis

and a tip end fornedawhéthod fd@QUnbdrewin@@hichdedemeiehay insgaliad ph uii abjetty of
| ongi tudi nal recesses uniformy disposed about the tip end, each bordered

by a longitudipal, a%H{ofaaﬁe%dfv%&%eé‘aefanéd GRURHSLe, @ﬂ&%woa%omghgl%gttmeon and

being in a plane inclfuding t axi s formed wth rai ght scraping
edge, the scra |ng edges of the recesses each being at angles of about 70
to the axis an I%?%fupport portion behind each scraping edge, the support
portions each defi ned at the tip end a relief &face curV|ng away from
t he scraping etige d@%ﬁl R APOVAH Vﬁ“@@@%aBBWH@%lﬁﬁ Hrectipr
| ongi tudi nal recesses, each rearward ed e also I{lng in a plane |nclud|ng
the axis and being mwwsmm5edﬂawnndﬂetm@® @i@ﬁb¢éﬂ @nd haviagias akis4pd 70, and
c. pressing the tip end with the scraping edges agai nst the surface of the
fastener. 8 a tip end formed with a point, the tip end having a plurality of

longitudinal recesses uniformly disposed about the tip end, each

bordered by a longitudinal surface facing in a counter-clockwise

direction and being in a plane including the axis, and formed with a

straight scraping edge, the scraping edges of the recesses each being

at angles of about 70° to the axis and a support portion behind each

scraping edge, the support portions each defined by at the tip end a

relief surface curving away from the scraping edge down to a

rearward edge bordering one of the longitudinal recesses, each

rearward edge also lying in a plane including the axis and being

disposed at more acute angle to the axis than 70°, and

c. pressing the tip end with the scraping edges against the surface of the

fastener.



