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This invention relates to threaded fasteners, and more . 
particularly to recessed head screws, bolts and the like. 

Threaded fasteners having recessed or socketed heads, 
as distinguished from slotted heads, have come into 
very widespread use over the last several decades due in 
large part to the development of the so-called “Phillips” 
recess, and the proven superiority of recessed head screws 
and other fasteners, particularly in manufacturing and 
assembly operations involving large quantities of such 
fasteners and likewise involving the use of power drivers. 
The development in question has resulted in the pro 
vision of fasteners having improved torque capacity over 
slot-ted screws and the like, which fasteners may be driven 
much more quickly and e?iciently, and with much less 
hazard to the work into which they are driven. How 
ever, the demand for still greater torque capacity (ability 
to be ‘more securely tightened, i.e. driven home with 
greater force), continues to be felt, and thus the research 
for an improved tool recess continues. 
The recess of the “Phillips” type cannot be increased 

in size or penetration beyond a certain proportion with 
respect to the size of the fastener, because of the relative 
proportions of the recess itself. That is, when the overall 
size of the recess is ‘increased beyond a certain extent, 
the central portion of the recess penetrates below the 
depth of the fastener head and into the shank, thus un 
desirably weakening the screw at an already critical 
point, namely, the junction of the head and shank. 

Another characteristic of the Phillips recess which 
limits its usefulness is that, due to its symmetrical design, 
it is rather susceptible to the unfavorable effect known 
as “rock-out,” that is, the tendency of the driving tool to 
incline or rock laterally along one or the other of the 
crossed groove axes, and thus dislodge itself from the 
recess, or at least depart sufficiently from its proper co 
axial relationship with the fastener so that difficulty is 
encountered in properly driving the fastener, possible 
damage to the fastener, the work, or both, resulting from 
this condition. 
of wider and shallower proportions, in order to overcome 
the e?ect noted in the preceding paragraph, have the re 
-sult of increasing the‘rock-out” characteristic of the ‘re 
cess which thus becomes a limiting factor. However, the 
“rock-out” effect is not limited to screw recesses of the. 
so-called Phillips type, but is encountered to a greater or 
lesser degree in driving screws having various types of 
recesses, slots or other tool-engaging means. It is caused‘ 
by at least two factors which, though always present, 
have become of increasing importance due to the large 
increase in applied torque which has been employed in 
recent times. The two factors in question are (1) the in 
ev-itable loose ?t of driver and recess, due to manufactur 
ing tolerancesand which, also, is to a degree indispens 
able in order to facilitate entry of the driver into the 
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recessyland (,2) de?ection of driver wings and groove 
walls. This de?ection, which of course has a more pro 
nounced effect; on the driver wings than on the groove 
walls, is a function of applied torque. In earlier times 
whenthe screws were driven by the use of conventional 
hand screw drivers or power drivers of relatively low 
torque capacity, the said de?ection effect was not of se 
rious proportions. However, with the use of increased 
applied torque by means of power drivers, and particu 
larly since it has become the practice, in many instances, 
to apply the ?nal tightening effect through a “torque 
wrench,” de?ection of the driver wings has become a 
serious ‘problem, particularly as it affects the aforesaid 
“rock-out” characteristic. . 

The comparatively loose ?t of the driver bit in the 
screw recess aggravates the rock-out problem no matter 
what the form of the screw recess and, as mentioned 
above, such loose ?t is inevitable in commercial practice. 
Moreover, the tendency in screw recess development has 
been toward shallower and still shallower recesses. Any 
recess, if deep enough, will substantially eliminate the 
rock-out problem, but it is impractical for various rea 
sons to make and use screws having recesses which are 
deep enough to serve this purpose. 

Driver wing de?ection takes the form of a spiral de 
formation of the wings. That is, since the upper edges 
of the wings are integral with the shank of the driver bit 
the wing de?ection, measured in degrees, increases down 
wardly toward the tip of the driver bit. The result is a 
spiral deformation of the wings, causing a reaction the 
axial component of which is a force tending to throw 
the driver out of the recess, and which ‘also enhances 
the rock-out effect. 
The torque used in driving recessed head screws has 

been increased, in the last decade, by at least ten times, 
and characteristics which were formerly of little or no 
importance have become critical. One of these is the 
rock-out characteristic discussed above, and since the 
?nal tightening is now frequently performed by means 
ofthe aforesaid “torque wrench” which applies all of - 
the torque on one side of the screw, giving an unbalanced 
force on the driver, the danger of rock-out is vastly in 
creased. 
The torque capacity of the screw and driver combina 

tions heretofore known has also been subject to limitation 
by reason of the design of the driver tip, which is of 
course substantially complementary to the screw recess. 
If the recess has a sul?ciently high torque capacity, the 
overall capacity of the combination may depend upon 
the capacity of the driver, failure of the latter frequently 
occurring due to an inadequate strength through the cen 
tral portion of the driver tip, corresponding to the cen 
tral portion of the screw head recess. 
The general object of the present invention is the pro— 

vision of a threaded fastener having a tool-receiving re 
cess designed‘ to impart a maximum torque capacity to the 
screw itself, while at the same time eliminating the afore 
said “rock-out” characteristic, and also permitting the use 
of a stronger driving tool, all of which factors result in 
a substantial increase in the overall torque capacity of 
the screw and driver combination, and increase its use 
fulness. 
Another object is the provision of a fastener having 

a recess extending into its upper end along its longitudinal 
axis and comprising a central portion and a plurality of 
grooves extending outwardly therefrom, which grooves 

70 

extend generally radially but are displaced in the same 
rotative sense [rearwardly (relative to the driving di 
rection)] from true radii, so that one [the driving] wall 
of‘each groove lies on or near a true radius while the 
opposite wall of the groove lies at a substantial distance 

' from the said radius. The grooves are staggered, and'the 
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walls of the central portion connecting adjacent grooves 
are thus rendered asymmetrical, so asrlto completely 
eliminate any tendency of the tool to rock sidewise out 
of the recess. 
A further object of the invention is the provision of a 

threaded fastener having. a recess-ed head, the recess of 
which is designed so that for a given torque capacity of 
the fastener, a tool having larger torque capacity is ac 
commodated, thus increasing the overall capacity of the 
screw and driver combination. In other words, for a re-v 
cess having a given torque capacity, the physical diameter 
of the central portion is increased, so that a stronger 
driver may be used. , 
Another object is theprovision of a threaded fastener 

having a recess of the type described above, the substan 
tially radial grooves being arranged in angularly spaced, 
oppositely directed pairs, the grooves of each pair being‘ 
staggered or displaced with respect to-each other so as to 
eliminate “rock-out” and permit the use of a driver hav 
ing a larger central portion. 
Another object is the provision of a fastener having a 

recess, such as described above, and provided also with a‘ 
pilot recess at the bottom of the driving recess, as a fur 
ther insurance against “rock-out.” 

Additional objects are the provision of fasteners having 
recesses similar to that described above, but di?erin'g in 
thescon?guration. of the walls of the central recess portion. 

Other and further objects, features and advantages will 
be apparent from the description which follows, read in 
connection with the accompanying drawings in which: 

Figure 1 is a plan view of the head of a rfastener pro 
vided with a recess according to the present invention, the 
conventional recess. now in widespread use being indicated‘ 
in dotted lines for ease of comparison; 

Figure 2 is ‘a vertical section on line 2——2 of Figure 1; 
Figure 3 is a view similar to Figure 2, but illustrating 

a modi?cation containing an additional feature; and‘ 
Figures 4, 5 and 6 are partial plan views illustrating 

further modi?cations of the recess of Figure 1. 
In order to facilitate an understanding of the invention, 

reference is made to the embodiments thereof shown in 
the accompanying drawings and detailed descriptive lan 
guage is employed. It will nevertheless be understood 
that no limitation of the invention is thereby intended 
and that various changes and ‘alterations are contem 
plated such as would ordinarily occur to one skilled in 
the art to which the invention relates. 

Referring to Figures 1 and 2 of the drawings, the screw 
head 10 is provided, centrally‘ thereof, with a recess desig 
nated generally by the reference numeral 11, which recess 
consists of a central portion 12 and four generally radi 
ally extending grooves 13 which terminate substantially 
inwardly of the outer periphery of the screw head. Each 
groove 13 is bounded by a bottom wall 14 and side walls 
15 and 16. [For convenience, the side wall 15 disposed 
on the clockwise side of the groove will be hereinafter 
called the “driving wall” of the groove] The [driving] 
wall 15 of each groove is connected with the ‘wall 16 of 
the adjacent groove through the intermediary of walls 17 
and 18 which bound the central portion 12 of the recess 
and which intersect each other, and the adjacent groove 
walls, at obtuse angles. The bottom walls 14 of the 
respective grooves 13 intersect the shallow conical bot~ 
tom Wall 19 of the central portion 12 along arcuate lines 
20, while the walls 17 and 18 of the central portion 12 
also intersect the bottom wall 19 along their lower edges. 
The groove walls 15 and 16 have been illustrated as 

vertical, that is as occupying planes parallel to the longi 
tudinal axis of the screw, While the walls 17 and 18 of the 
central recess portion 12 have been illustrated as having 
a slight vertical taper or upward ?are. This particular 
characteristic or arrangement is not critical, the presence 
or absence of slight amounts of vertical taper in the walls 
of the grooves, or of the central portion of the screw rc 
cess, depending upon the design of, the header punch used. 
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4 
in producing the recess, the composition and temper of 
the metal stock of whichthe screw or other fastener is 
formed and other factors not necessary to detail. As is 
well known, even when the header punch is formed with 
vertical or non-tapering wing walls and central nib sur 
faces, the recess produced by: the punch, at least in cer 
tain materials, will- have some degree of vertical taper. 
Also, this vertical: taper may be somewhat reduced, or 
perhaps eliminated, by the impact of the end surface of 
thepunch, surrounding‘ the punch nib, upon‘ the head of 
the fastener at the end of the forward movement of the 
punch.’ For present purposes, the groove side walls 15 
and: 16, as well as the walls, 17 and. 18 of the central 
recess portion 12, should; be substantially vertical, but 
not necessarily entirely without; vertical taper. 
The groove side walls 15 and 16 [, and particularly the 

driving walls 15,] are substantially without horizontal 
tapen. That is, the walls 15and 16. are preferably parallel 
to each other; andto a true; radial,‘ plane extending into the 
groove, or coinciding with [the driving] one wall thereof 
[15 (Figure 6)]. 

It will be seen that the grooves 13 of any oppositely 
directed pair‘ are staggered or mutually disaligned. For 
this reason, it will be readily understood that when a 
driving tool’ having a complementary shape is seated in 
the-recess 11, with the‘ customary clearance, that tool will 
necessarily be substantially coaxial with the screw shank, 
and will not be subject to rocking or inclining laterally 
with respect to the recess 11. In effect, the tool will be 
locked in the recess against any relative movement except 
withdrawal in a substantially axial direction. This is not 
true of the standard “Phillips” recess of which the outline 
is illustrated in dotted lines at 21 in Figure 1. The recess 
21 being symmetrical with respect to planes containing 
the screw axis and passing centrally through the respec 
tive‘ ‘grooves, or midway therebetween, a tool of comple 
mentary shape, seated in the recess 21 with the customdry 
clearance, may easily be rocked or inclined laterally, in 
the direction of either pair of grooves, or at 45° thereto, 
until the tool is unseated from the recess. If power is 
applied while the tool is in a position substantially in 
clined to the screw- axis, the tool may jump out of the 
recess, injuring the recess and marring the work, or the‘ 
recess may be reamed, or the tool may be broken. These 
damaging results cannot occur with the recess of the pres 
ent invention. Moreover, as illustrated in Figure 1, oil 
setting of the grooves 13 in accordance with the inven-‘ 
tion results in the enlargement of the horizontal section 
of the central recess portion 12, as illustrated by the fact 
that the dotted circle 22, which is just tangent to the in 
tersections of the central recess walls 17 and 18, is of 
substantially greater radius than the dotted circle 23 in: 
scribed within the comparable area of the conventional 
recess 21. It is thus apparent that a driver having a shape 
complementary to the recess of the present invention 
could be made substantially stronger than the equivalent 
driver shaped to conform to the recess 21. 

Although the wall 15 is of somewhat less area than the 
corresponding wall of a conventional recess 21 having the 
same overall width, the driving torque which can be trans 
mitted through the walls 15 is as great as, or greater than, 
the torque which can ‘be transmitted through the corre 
sponding walls, of the recess 21. The explanation of‘ this 
functional characteristic of the present [recess] embodi 
ment lies partly in the fact that a more powerful driver is. 
used, and partly in the fact that the [driving] walls 15 
maybe made coincident with a true radial plane, [and in 
any case. are] or may be located much closer to a true 
radial plane than are the corresponding walls of a con 
ventional recess,v 21. The, force transmitted by the driver, 
therefore, is much more evenly distributed over the [driv~ 
ing] wall 15_.'than over the corresponding wall of a con 
ventional recess 21, the force being largely concentrated, 

' in the, latter case, toward the outer boundary of the, [driw 
75 ing] wall and of the corresponding wing, wall of the 
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driver. 'It is therefore evident that a smaller crushing 
force, per unit of area, is acting upon the [driving] walls 
15 of the present recess than that which acts upon the 
outer areas of the [driving] corresponding walls of the 
conventional recess 21, when the same total torque is 
applied in each case. , 
As illustrated in Figure 3, the anti-rock-ou-t character 

istic of the recess may be further enhanced by providing a 
cylindrical extension 24 ‘at the bottom of the recess 11, to 
receive and closely engage :a complementary projection 
formed on the end of the driving tool. 
The recesses illustrated in Figures 4 and 75 are similar 

to that shown in Figure 1, except that the walls 17 and 18 
of Figure 1 are replaced by a single curved wall 25 (Fig 
ure 4) or a single ?at wall 26 (Figure 5). In the form 
illustrated in Figure 5, the cross-sectional area of the cen 
tral recess portion 12 is even larger than in the case of 
Figure 1 and Figure 4. 

Figure 6 illustrates an embodiment in which the [driv 
ing] walls 15 lie on true radial planes, which is the pre 
ferred arrangement [insofar as the driving walls are con 
cerned]. With this arrangement [of driving walls], the 
walls of the central recess portion may be arranged in 
either of the several ways illustrated in Figures 1, 4 and 
5, and the cylindrical extension or pilot recess 24 may be 
employed or not, as desired. 

Although for purposes of comparison the recess of the 
present invention has been illustrated as bearing the same 
proportion to the screw size, in width, as the conventional 
recess 21, obviously the recess of the invention can be 
made considerably wider in proportion to the screw head, 
since it is shallower in design. That is, it is possible to 
increase the overall size of the improved recess, relative 
to the fastener in which it is used, without penetrating the 
shank of the fastener and thus weakening the fastener 
at the junction of the head and shank. 0n the same rea 
soning a fastener having a recess of the improved design, 
but of the same overall width as the conventional recess, 
is a considerably stronger screw, and at the same time, 
may be used with a driver which is itself considerably 
stronger, in view of the larger central cross-sectional area 
which it may have. 
The expression “vertical medial plane” is intended to 

signify a plane which is substantially parallel to the screw 
axis and contains (1) the midpoint of a line joining the 
intersections of the respective groove walls 15 and 16 with 
the outer edge of the bottom wall 14, and (2) the midpoint 
of a line joining the intersections of the respective groove 
walls with the inner edge of the bottom wall. 

If the walls -15 and 16 are parallel or have equal and 
opposite horizontal and/or vertical tapers, the vertical 
medial plane of each groove will be exactly parallel to 
some radial plane (i.e. a plane containing the screw axis). 
If the respective walls 15 and 16 di?er in vertical taper the 
“vertical medial plane” will have a slight inclination tothe 
screw axis and thus to any radial plane, while if the walls 
15 and 16 differ in horizontal taper, but not in vertical 
taper, the “vertical medial plane” will nevertheless. be 
parallel to a true radial plane. In the appended claims the 
“true radial plane” to which the side walls of each groove 
are referred is that radial plane to which the “vertical 
medial plane” is most nearly parallel. 

Having thus described the invention, what is claimed 
as new and desired to be secured by Letters Patent is: 

1. A screw having a recess extending into its upper end 
along its longitudinal axis and comprising a central por 
tion having a concave bottom in the general form of an 
inverted cone and at least three angularly equidistant 
grooves extending outwardly therefrom‘ and terminating 
substantially inwardly of the outer periphery of said upper 
end, each said groove having a substantially vertical [driv 
ing] first side wall, an opposite substantially vertical side 
wall, and a bottom wall intersecting said respective side 
walls, said grooves extending generally radially and having 
their bottoms inclined upwardly and outwardly, said 

24,878" 
grooves having their vertical medial planes substantially 
parallel to, but displaced in the same relative sense from, 
true radial planes, [the driving] one side wall of each 
said groove lying closer to said respective substantially 
parallel true radial plane than does the opposite wall of 
the same groove. 

2. A screw having a recess as de?ned in claim 1, said 
side [driving] walls lying closer to said true radial planes 

. being disposed in planes parallel to said true radial planes. 
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3. A screw having a recess as de?ned in claim 1, said 
side [groove] walls lying in planes parallel to said true 
radial planes. _ 

4. A screw having a recess as de?ned in claim 1, said 
side [driving] walls lying closer to said true radial planes 
being disposed in said radial planes. 

5. A screw having a recess as defined in claim 4, said 
side ,walls disposed in said true radial planes being those ' 
walls to which torque ‘is applied in driving said screw into 
the work. 
6 [5]. A screw having a recess as de?ned in claim 1, 

adjacent walls of adjacent grooves being connected by 
surfaces of said central portion which surfaces are ar 
ranged ‘asymmetrically with respect to any plane contain 
ing said screw axis. 

7 [6,]. A screw having a recess as de?ned in claim 
[5] 6, said central portion surfaces comprising a plurality 
of plane surfaces between each two grooves, said plane 
surfaces joining each other and said groove walls at obtuse _ 
angles. . 

8 [7]. A screw having a recess as de?ned in claim 
[5] 6, said central portion surfaces comprising a single 
plane surface ‘between each two grooves. 

9 [8]. A screw having a recess as de?ned in claim 
[5] 6, said central portion surfaces comprising a single 
curved surface between each two grooves. 

10 [9]. A screw having a recess as de?ned in claim 1, 
said central portion having a cylindrical extension at the 
bottom, said cylindrical extension being concentric with 
said longitudinal screw axis‘. 

11 [10]. A screw having a recess as de?ned in claim 1, 
said [driving] ?rst side walls lying substantially in said 
radial planes, and said opposite groove walls being sub 
stantially parallel to said radial planes. 

12 [11]. A screw having a recess as de?ned in claim 
1, [extending into its upper end along its longitudinal 
axis and comprising ‘a central portion having a concave 
bottom in the ‘general form of an inverted cone and 
grooves extending outwardly therefrom and terminating 
substantially inwardly of the outer periphery of said upper 
end, each said groove having a substantially vertical driv- ' 
ing side wall, an opposite substantially vertical side wall, 
and a bottom wall intersecting said respective side walls, 
said grooves extending generally radially and having their 
bottoms inclined upwardly and outwardly, said grooves 
having their vertical medial planes substantially parallel 
to, but displaced from, true radial planes, the driving wall 
of eachwsaid groove lying closer to said respective sub 
stantially parallel true radial plane than does the opposite 
wall of the same groove,] said grooves being arranged in 
angularly spaced, oppositely directed pairs. 

[12. A screw having a recess as de?ned in claim 11, 
‘said driving walls lying in planes parallel to said true 
radial planes] 

[13. A screw having a recess as de?ned in claim 11, 
said groove walls lying in planes parallel to said true 
radial planes] 

[14. A screw having a recess as de?ned in claim 11, 
said driving walls lying in said radial planes] 

[15. A screw having a recess as de?ned in claim 11, 
adjacent walls of adjacent grooves being connected by sur 
faces of said central portion which surf-aces are arranged 
asymmetrically with respect to any plane containing said 
screw axis.] 

[16. A screw having a recess as de?ned in claim 15, 
said central portion surfaces comprising a plurality of 
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plane surfaces between each two grooves, said plane 
surfaces joining each. other and‘ ‘said. groove Walls at 
obtuse angles-J? ’ 

v‘I17. A; screw having a recess as. de?ned in claim 15, 
saidjncentral portion su?aqes comprising ‘a single Plane 
surface between each two grooves] 
, [18,. A screw having av recess as de?ned in claim 15, 
said central portion surfaces comprising a single curved 
surface between each two grooves] 

[19. A, screw having a recess as de?ned in claim 11, 
said ‘driving walls lying substantially in said radial planes, 
and said opposite groove walls being substantially parallel 
to said radial planes] ‘ 

13. A screw having a recess as de?ned in claim I, said 
side walls lying closer to said true radial planes than do 
said opposite side walls being those walls to which torque 
is applied in driving said screw into the work. 

14. A screw having a recess as de?ned in claim 12, said 
side walls lying closer to said trwe radial planes than do 
said opposite side walls being those walls to which torque 
is applied in driving said screw into the work. I 

15. A screw having a recess as de?ned in claim 12, said 
grooves being angularly spaced at 90° intervals. 

16. A screw having a recess as de?ned in claimv 15,, said 
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side walls lying closer to said true radial planets than do 25 

said opposite side walls being those walls to which torque 
is applied in driving said screw into the work. 

17. A screw having a recesses defined‘ in claim 15, said 
side walls lying closer to said trltetrddial planes being, 
disposed in, said radial planes. ‘ V V ’ 

18. A screw having a recess as de?ned in claim 17, said 
side walls disposed in said true radial planes being those 
walls to which torque is applied in driving said Screw into 
the work- ' ' 
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