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The present invention pertains to screws of the 
type having a recess or socket in the head to re 
ceive a screw driver, known as the internal 
wrenching type. 
In the use of such screws of existing forms, 

especially in the case of flat head screws, the 
head has been known to break off under the ac 
tion of the power driven screw driver. The head 
fies off with Such force as to injure the Operator, 
if it strikes him, as Well as nearby workel's 
crowded together on modern assembly lines. In 
addition the work is scratched or defaced and the 
Screw head is burred, so that considerable time 
is lost in removing the broken screw. 
One of the objects of the invention is to elimi 

nate the breaking of Screws and the resulting 
injury and damage. The hexagon type of socket, 
for example, is very popular but is seldom used in 
flat head screws due to the fact that the thick 
ness of metal around the Socket becomes thinner 
and Weaker as the head tapers inwardly of the 
screw axis. According to my invention, the sock 
et also is tapered inwardly, in various forms as 
well as the hexagonal, so that the metal thick 
ness around the socket remains constant and 
the liability of breakage is practically eliminated. 
Another difficulty with the present socket head 

screws is that the power screw driver does not 
readily, enter the Socket, since there must be ac 
curate registration of non-circular shapes. An 
other object of the invention is to overcome this 
difficulty and is accomplished also by the taper 
ing socket in conjunction With a tapering screw 
driver. Thus, the Screw driver enters the Socket 
quite freely and is gradually seated or registered 
after entering, thereby avoiding the burring of 
the Screw head top and damaging of the work re 
Sulting from initial misalinement. 

Still another object of the invention is to eliini 
nate breaking of sharp corners on the screw driv 
er and within the socket. For example, a finger 
shaped recess presents sharp corners extending 
into the recess and liable to breakage. Accord 
ing to the invention, breakage is avoided by 
rounding off Such corners. Again, a triangular 

ple in the following description and in the ac 
companying drawings in which: 
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recess requires sharp corners on the tool, and this 
situation is met by rounding the angles of the 
triangle and also rounding the edges of the screw 
driver. With the same object in view, sockets 
with large internal angles are contemplated, since 
the corresponding large angles of the screw driv 
er strengthen the sharp corners and protect them 
from breakage. 
The invention is fully disclosed by way of exam 

50 

55: 

' 20; 

Figure 1 is a plan view of a flat head machine 
Screw; 

Figure 2 is a plan view of a machine set screw; 
Figure 3 is a plan view of another machine set 

Screw; 
Figures 4, 5 and 6 are longitudinal sections of 

the screws shown respectively in Figures 1, 2 
and 3; 

Figure 7 is a plan view of a set Screw; 
Figure 8 is a plan view of another flat head 

machine screw; 
Figure 9 is a plan view of still another flat head 

machine screw; 
Figures 10, 11 and 12 are longitudinal sections 

of the screws shown respectively in Figures 7, 8 
and 9; , 
Figure 13 is a plan view of a filister type screw; 
Figure 14 is a plan view of another set screw; 
Figure 15 is a plan view of a round head ma 

chine Screw; . 
Figures 16, 17 and 18 are longitudinal sections 

of the screws shown respectively in Figures 13, 14 
and 15; 

Figure 19 is a plan view of a stripper screw; 
Figure 20 is a plan view of a Wood screw; 
Figures 21 and 22 are longitudinal sections of 

the screws shown respectively in Figures 19 and 

Figure 23 is an elevation of a wrench for a 
socket head cap screw; 

Figure 24 is an elevation of a machine wrench 
for a socket head screW; 

Figure 25 is a longitudinal section of a socket 
head cap screw with a different shape of socket; 
and 

Figure 26 is a plan view thereof. 
Reference to these views will now be made by 

use of like characters which are employed to des 
ignate corresponding parts throughout. 
In Figures 1 and 4 is shown a flat head ma 

chine screw including a shank? and a downward 
ly tapered head 2. The threads, not shown, are 
conventional. In the head is formed a recess 
3 which, in this case, is hexagonal in cross sec 
tion. Approximately the upper third of the 
height of the recess is of uniform dimensions as 
indicated at 4, while the remainder converges. 
downWardly at 5, at an angle of 10 to 15 degrees 
to the projected wall 4. The upper or outer edge 
of the recess is preferably bevelled slightly at 6 
or turned on a radius. 
This construction is similar in its general prop 

erties to the modifications described hereinafter. 
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The screw driving tool is shaped to fit in the sock 
et or recess 3 and, being smaller at the entering 
end, is easily received in the wider end of the 
socket. Due to the taper of both the tool and 
the socket, the tool seats gradually, without undue 
clashing of Surfaces and burring of the screw. 
Also, the provision of a tapering SOcket in a ta 
pering screw head maintains a substantially und 
form wall thickness and strength in the 'head. 
In contradistinction a socket of uniform CrOSS 
sectional area, in a tapering head weakens the 
head at the bottom of the socket, resulting in 
breakage of the screw, injury to adjacent work 
ers, damaging of the work and nearby equipment, 
and loss of time in removing the broken screw, as 
previously set forth. 
The entry of the driving tool is further facili 

tated by the obtuse internal angles of the hexa 
hedral socket. Where these angles are acute, as 
in modifications presently to be described, the 
corners are rounded to eliminate breaking of 
corresponding tool angles or protruding angles 
in the SOcket. 

Figures 2 and 5 show a machine set Screw hav 
ing a threaded shank O of uniform diameter. 
The socket if therein is triangular in plan Sec 
tion with approximately the upper third of its 
length being of uniform cross sectional area, at 
2, and the remainder tapering slightly inward 

at 3. A chamfer 4 is formed at the upper edge 
of the socket, and all angles are rounded at 5. 

. Thus, the corresponding angles of the driving 
tool need not be sharp and breakable. 
In the machine set screw 20 shown in Figures 

3 and 6, the socket 2 is of a substantially four 
leaf clover design. The upper portion 22 tapers 
inwardly while the lower 25%, approximately, of 
its length is straight-walled at 23. The upper 
edge of the socket is chamfered at 24. Such a 
design necessarily presents inwardly converging 
angles or internal angles exceeding 180°. The 
apices of such angles would ordinarily be liable 
to breakage under impact and pressure of the 
driving tool. In order to eliminate this possi 
bility, the angles are rounded at 25 both in the 
socket proper and in the chamfer. 

Figures 7 and 10 show a set screw 30 having a 
socket 3 f with four sides 32 that are convex with 
in the socket. The upper portion of the Socket 
tapers inwardly at 33, and the bottom fraction 
is straight-walled at 34. The corners formed 
between adjacent sides 32 are rounded at 35 in 
order not to require a sharp-cornered driving tool 
as previously set forth. 
In Figures 8 and 11 is shown a flat head mas 

chine screw having a shank 40 and a tapered 
head 4. The Socket 42 therein has two parallel 
edges 43, in any transverse plane, joined by two 
curved sides 44 concave within the socket. It is 
evident that this arrangement of flat and curved 
walls eliminates sharp corners between adjacent 
walls. The height of the socket is divided Sub 
stantially into thirds, the upper third being of 
uniform cross sectional area at 45, the middle 
third tapering inwardly at 46, and the lower third 
being also of uniform cross section at 47. The 
upper edge is chamfered at 48. 
A similar stepped formation is provided in the 

flat head machine screw shown in Figures 9 and 
12, having a shank 50 and a head 5. The cross 
sectional configuration of the Socket 52 is sub 
stantially square, with the internal corners 
rounded at 53. The upper edge is chamfered at 
54. The upper portion of the socket is of uni 
form cross section at 55, the middle portion 56 

tapered inwardly, and the bottom portion 57 
again of uniform cross Section. 
Figures 13 and 16 show the invention applied 

to a filister type screw having a threaded shank 
is 60 and a shouldered head 6. The socket 62 is 

hexahedral and tapers inwardly along Substan 
tially its entire length except for a considerable 
chamfer 63 at its upper end. As in Figures 1 and 
4, the internal angles are obtuse, requiring simi 

0 lar angles on the driving tool. These angles, al 
though converging to sharp apices, are hardly 
liable to breakage, because of their obtuse 
character. - 

Figures 14 and 17 illustrate a set screw 70 hav 
5 ing a cross shaped socket that tapers inwardly 
and has its upper end chamfered at 72. As in 
Figures 3 and 6, some of the internal angles are 
greater than 180° and present edges projecting 
into the socket. Such edges are rounded off as 

20 indicated by the numeral 73. 
In Figures 15 and 18 is shown a round head set 

screw having a threaded shank 75 and a head 76, 
The socket 77 therein is of three-fingered forma 
tion and presents obtuse internal angles within 

25 the socket. These are rounded off at 78 for the 
reasons previously set forth. The socket tapers 
inwardly along nearly its entire length and has a 
substantial chamfer 79 at its upper end. 

Figures 19 and 21 show a stripper Screw having 
30 a shank 80, a threaded end 8 and a cylindrical 

head 82. The Socket 83 therein is multi-fingered 
and presents internal obtuse angles which are 
rounded off at 84 as previously set forth. The 
Socket tapers inwardly and has its upper end 

35 chamfered at 85. 
In Figures 20 and 22 is shown a wood screw 

having a threaded shank 90 and a tapered head 
9. The socket 92 is also multi-fingered, and the 
obtuse internal angles formed thereby are 

40 rounded off at 94. The socket tapers inwardly 
and is formed with a chamfer 95 at its upper end. 
A typical machine-operated driver for the 

Screws is shown in Figure 23. It consists of a 
shank 96 carrying a head 97 shaped to fit in 
the Socket of the particular Screw to be driven. 
The head tapers at 98 and is otherwise shaped 
to conform to the socket. 

In Figure 24 is shown a hand Wrench for a screw 
r having a socket of the finger type. The shank 
50 99 is preferably at a right angle to the head 100. 

The head tapers at 0 to conform to the socket 
and embodies rounded lugs O2 shaped to fit in 
the aforementioned rounded corners of the 
SOcket. 
The taper angles of the sockets, although stated 

in one case to be between 5 and 10 degrees, may 
be smaller or larger according to particular re 
quirements. The various shapes of sockets are 
not limited in their application to the specific 

60 types of screws or heads in which they are shown. 
Any disclosed socket shape is applicable to any 
type of screw or head, whether or not illustrated 
herein. 
In Figures 25 and 26 is shown a socket.head 

cap screw ?o having a head with a recess 
f2 therein. The recess is in the form of a two 

blade propeller, having two convex side walls 3 
and two shorter concave side walls 4. The 
corners formed by adjoining walls are rounded at 
5 to accommodate a round-cornered driving 

tool as previously set forth. ... : 
The upper edge of the recess ff2 is chamfered 

at f6, from which approximately half the depth 
of the recess is of uniform cross sectional con 
figuration as shown at 7. The remaining, lower 

45 
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portion of the recess tapers downwardly at 8. 
The curved walls of the recess facilitate the en 

gagement of the driving tool with the screw head. 
in driving relation and similarly facilitate dis 
engagement when similar action occurs in all the 
constructions having curved walls in whole or in 
part, convex or concave, or a combination there 
of. 

In all embodiments described herein, the pri 
mary purpose is to avoid breaking the screw head 
Or the driver, especially when the Screw has been 
driven home. This purpose is accomplished, for 

10 

the most part, by the avoidance of sharp corners . 
in the recesses and the provision of a round 
COrnered driving tool which rides out of the re 
cess more readily than a sharp-cornered tool 
from a sharp cornered recess. Again, the proa 
vision of large internal angles, or the avoidance 
of deep radial pockets, in the recess contributes 
further to the easy Seating of the driver and easy 
automatic withdrawal of the driver from the re 
CeSS 
In the embodiments having a stepped recess 

With a straight-walled portion at the bottom, the 
Screw driver makes its driving engagement cone 
paratively quickly. This is for the reason that 
the driver need not seat fully in the recess before 
commencing to drive. It commences to drive as 
Soon as it enters the straight-walled portion 
whether above or below, and then completes the 
Seating movement. A uniformly tapered recess 
and driving tool on the other hand, do not es 
tablish driving relation until the tool has fully 
Seated. 
Although Specific embodiments of the inven 

tion have been illustrated and described, it will 
be understood that various alterations in the 
details of construction may be made without de 
parting from the Scope of the invention as in 
dicated by the appended claims. 
What I claim is: 
1. In a screw, a head formed with a recess hav 

ing a plurality of symmetrically arranged faces, 
one end of Said recess being of a uniform cross 
sectional area and co-axial with the screw, and 
an adjacent portion of said recess tapering in 
Wardly of the Screw at an angle of about 5 to 
the Screw axis, said tapering portion being 
truncated in a plane perpendicular to its axis. 

2. In a Screw, a head formed with a recess hav 
ing a plurality of Symmetrically arranged faces, 
the inner end of said recess being of a uniforn 
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3 
cross-sectional area and Co-axial with the screw, 
and an adjacent portion of Said recess tapering 
inWardly of the Screw at an angle of about 5 to 
the Screw axis. 
3. In a screw, a head formed with a recess hav ing a plurality of Symmetrically arranged faces, 

the outer end of said recess being of a uniform 
cross-sectional area and co-axial with the screw, 
and an adjacent portion of said recess tapering 
inWardly of the screw at an angle of about 5 to 
the Screw axis. 

4. In a screw, a head formed with a recess having a plurality of symmetrically arranged 
faces, the end portions of said recess being each. 
of uniform Cross-sectional area and co-axial with 
the Screw, the inner end portion being of Smaller 
cross-sectional area than the outer portion, said 
recess having an intermediate portion with Walls 
tapering from said outer portion to said inner 
portion. 

5. In a screw, a head formed with a recess 
having a plurality of Symmetrically arranged 
faces, the end portions of Said recess being each 
of uniform cross-sectional area and co-axial with 
the Screw, the inner end portion being of Smaller 
CrOSS-Sectional area than the Outer portion, Said 
recess having an intermediate portion with Walls 
tapering from said outer portion to said inner 
portion, the corners of said portions being 
rounded. . 
6. In a screw, a head formed with a recess 

having a plurality of Symmetrically arranged 
faces, the end portions of Said recess being each 
of uniform cross-sectional area and co-axial with 
the Screw, the inner end portion being of smaller 
croSS-Sectional area than the outer portion, said 
recess having an intermediate portion with walls 
tapering from Said Outer portion to said inner 
portion, Certain corresponding walls of each of 
Said portions being curved and the remaining 
walls being plane. 

7. In a screw, a head formed with a recess 
having a plurality of symmetrically arranged 
faces, the end portions of said recess being each 
of uniform Cross-sectional area and co-axial with 
the Screw, the inner end portion being of Smaller 
cross-sectional area than the outer portion, said 
recess having an intermediate portion with walls 

SO 
tapering from Said outer portion to said inner 
portion at an angle of about 5 to the screw axis. 

DOMNIC V. STELLIN. 


