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5 Claims. (Cl. 10-141) 
The present invention relates to taps or tools 

for cutting internal screw-threads. 
An object of the present invention is to provide 

a new and useful tap for cutting internal screw 
threads which is quicker and more efficient in 
operation. Another object of the present inven 
tion is to provide a tap which can quickly and 
easily be removed when it breaks off during op 
eration. 
Other objects and advantages of the present 

invention are apparent in the following detailed 
10 

description, appended claims and accompanying 
drawing. 
For the purpose of illustrating the invention, 

there are shown in the accompanying drawing 
forms thereof which are at present preferred, 
since the same have been found in practice to give 
satisfactory and reliable results, although it is 
to be understood that the various instrumentali 
ties of which the invention consists can be vari 
ously arranged and organized and that the in 
vention is not limited to the precise arrangements 
and organizations of the instrumentalities as 
herein shown and described. 

Referring to the accompanying dra Wing in 
which like reference characters indicate like parts 
throughout: 

Figure 1 represents a view partly in elevation 
and partly in cross-section of a tapered tap form 
ing One embodiment of the present invention as 
it appears during the start of the screw-threading 
of a blank hole. 

Figure 2 represents a view partly in elevation 
and partly in cross-section of a bottoming tap 
forming another embodiment of the present in 
vention as it appears near the end of the Screw 
threading of the blank hole of Figure 1. 

Figure 3 represents a plan view of the tap of 
Figure 1. 

Figure 4 represents a vertical cross-sectional 
view of the tapered tap of Figure 1. 

Figure 5 represents a plan view of the tap of 
Figure 2. 

Figure 6 represents a vertical cross-sectional 
view of the tap of Figure 2. 

Figure 7 represents a horizontal cross-sectional 
view generally along the lines 7-7 of Figures 1 
and 2. 

Figure 8 represents a view generally similar to 
that of Figure 1 but illustrating how the tapered 
tap may be removed if broken off during the 
Screw-threading Operation. 

Figure 9 represents a view generally similar to 
that of Figure 2 but illustrating how the bottom 
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ing tap may be removed if broken off during the 
screw-threading opertion. 

In the embodiment shown in Figures 1, 3 and 
4, I may provide a tap indicated generally by the 
reference character 20. 
The tap 20, which is of hardened steel for cut 

ting internal screw-threads in metal, is of the 
type known as a tapered tap for cutting an inter 
nal screw-thread in a hole formed in metal or 
the like and includes a shank 2 and a square up 
permost end 22 which is adapted to be gripped 
by a wrench or the like for rotation of the tap 
during a threading operation. 
A plurality (as for example 4) of grooves or 

flutings 23 extend generally axially of the tap 20 
below the shank 2 thereof and divide the frus 
to-conical external screw-thread formed upon 
the lower end of the tap 20 into a corresponding 
number of axially-tapered screw-cutting seg 
ments 24. The grooves of flutings 23 may be cir 
cular or elliptical in cross-section as shown in 
Figures 3 and 7 and form a corresponding num 
ber of sharp cutting edges along the leading edges 
of the segments 24. The grooves or flutings 23 
serve to contain the shavings or cuttings pro 
duced during the screw-threading operation. 
A hole 25 may extend along the axis of the 

taip 20 from the bottom or cutting end thereof 
to the upper end of the segments 24 as shown 
particularly in Figure 4. The hole 25 preferably 
has a polygonal cross-section. Where four 
grooves or flutings 23 are employed as shown in 
Figures 1, 3 and 7, the hole 25 has a square cross 
section; the corners of the square being disposed 
adjacent the Screw-cutting segments 24 and the 
Sides of the square being adjacent the bottoms 
of the grooves or flutings 23 so as to cause a min 
imum weakening of the tap. 

It is to be understood that, instead of the four 
grooves or futings shown in Figures 1, 3 and 7, 
it is possible to employ three or five or more flut 
ings to form three or five or more cutting seg 
ments, whereupon the inner hole will have a 
triagonal or pentagonal or other correspondingly 
polygonal cross-section, with the corners of the 
hole being adjacent the cutting segments. 
Another embodiment of the present invention 

is that shown in Figures 2, 5 and 6 in which a 
cylindrical bottoming tap 26 includes a generally 
cylindrical Shank 27 and an upper square end 28 
and a lower cylindrical external screw-thread 
which is divided into four screw-cutting segments 
29 by four axially-extending grooves or flutings 30 
(as shown in Figures 2 and 5) which are of cir 



2 
cular or elliptical cross-section (as shown in Figo 
ures 5 and 7). 
A hole 3 may be formed along the axis of the 

tap 26 and may extend the entire length thereof, 
passing through the shank 2 and the square end 
28 as well as intermediate the cutting segments 

s 

29 as shown particularly in Figure 6. The hole 3 
may be of the same form as the hole 25 described 
hereinabove. Where the tap has four cutting 
segments as shown in Figures 2, 5, 6 and 7, the 
hoe S3 is formed with a Square cross-Section; the 
corners of the Square being adjacent the cutting 
segments 29 and the sides of the Square being 
adjacent the bottons of the grOOWes or futings 
30 so as to produce a minimum weakening of the 
metal of the tap. 
Taps of the character shown in Figures 1 and 

2 are employed for cutting internal screw-threads 
in a hole formed in metal or the like, as for ex 
ample the cylindrical blank hole 32 shown in 
Figures 1, 2, 8 and 9. 
The tapered tap 20 of Figure 1 may be used 

to start the screw-threading operation; the upper 
square end 22 of the tap 20 being gripped by a 
wrench or other Suitable tool to rotate the tap : 
about its axis and, under simultaneous axial pres 
sure, to force the smaller end of the tapered cut 
ting surface helically into the upper end of the 
cylindrical blank hrle 32. The four leading edges 
of the tapered cutting segments 24 form internal 
screw-threads upon the wall of the hole 32; the 
diameter of the hole 32 being approximately the 
same as the diameter of the smaller end of the 
cutting surface of the tap 20. As the tap 20 
moves helically into the hole 32, the progressively 
larger diameter of the screw-cutting portion 
thereof gradually increases the depth of the in 
ternal Screw-threads formed on the wall of the 
hole 32. 
After having been used to cut the tapered in 

terra screw-threads within the hoe 32, the ta 
pered tap 20 is backed out (by opposite rotation 
of the wrench) and the cylindrical bottoming tap 
26 is inserted within the hole 32 and similarly 
rotated by a wrench or the like to move it heli 
cally within the hole. The cylindrical cutting 
surface of the bottoming tap 26 has generally 
the same outside diameter as the maximum Out 
side diameter of the cutting surface of the tapered 
tap 20. Thus, as the bottoming tap 26 moves 
helically within the hole 32, it produces a full 
cylindrical internal screw-thread extending gen 
erally the full axial length of Said hole 32. There 
after, the bottoming tap 26 is backed out (by 
opposite rotation of the wrench). 

However, it happens quite frequently that taps 
(including tapered taps, bottoning taps and plug 
taps) break off during the screw-threading op 
eration due to the very high torsional stress which 
must be applied to the Square end thereof in Or 
der to form the screw-threads, especially in hard 
metal. Where a conventional tap (which is solid 
and which is not provided with holes of the char 
acter of the holes 25 and 3 forming part of my 
present invention) breaks of near or below the 
surface of the work, it is a difficult and time 
consuming matter to remove the inner broken-off 
portion thereof since there is no way of gripping 
the inner portion of the tap to rotate it and back 
it out. As a result, a mechanic or machinist is 
frequently delayed for hours during the progress 
of important work until he is able to remove the 
broken of portion of the conventional tap by 
Some make-shift means. It can readily be seen 
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that the time and money lost by the breaking off 
of conventional taps is very considerable and rep 
resents a great waste of manufacturing facilities. 

I have solved this problem by providing an in 
ner axial opening in the tap, the opening being 
of polygonal cross-section corresponding to the 
number of cutting segments of the tap; the cor 
ners of the polygon being disposed adjacent the 
cutting segments to produce a minimum reduc 
tion in the metal of the tap and to produce a 
minimum weakening in the tap. With the cor 
ners of the polygon so disposed, the minimum 
thickness of the wall of the tap (wihch is adja 
cent the bottons of the grooves or futings there 
of) is adequate to withstand the torsional stress 
normally applied during the screw-threading op 
eration. 
The inner polygonal hole may extend either all 

the way through the tap (as in the embodiment 
of Figures 2, 5 and 6) or it may extend only partly 
through the tap, as for example through the 
screw-threaded portion thereof (as in the en 
bodiment of Figures 1, 3 and 4). 
Where the tap breaks off at a point below the 

surface of the hole 32, as shown for example in 
Figure 8, the inner polygonal axial hole or open 
ing thereof is exposed and the broken-off inner 
portion thereof can be backed out of the hole 
by employing any suitable tool 33 having a male 
portion of correspondingly polygonal cross-sec 
tion which is inserted within the axial opening; 
the tool then being rotated to turn the broken 
of inner portion of the tap and to back it out 
of the hole. 
Where the tap of Figures 2, 5 and 6 is broken 

of at or slightly above the surface of the hole 32 
as shown in Figure 9 so that the exposed surface 
of the tap is insufficient to permit it to be gripped 
by the Conventional wrench, the inner axial 
polygonal hole or opening 3 f thereof is exposed 
and, again, the tool may be inserted within said 
hole 3 and rotated to back the tap out of the 
hole 32. 

It is apparent that, by employing the novel tap 
of the present invention, the excessive time and 
labor consumed in removing broken conventional 
taps is entirely eliminated and that a broken tap 
may be removed from the work in a matter of a 
few Seconds. At the same time, this elimination 
of lost time and labor is accomplished without 
any conisderable weakening in the tap. 
The present invention may be embodied in 

other Specific forms without departing from the 
Spirit or essential attributes thereof, and it is 
therefore desired that the present embodiments 
be considered in all respects as illustrative and 
not restrictive, reference being had to the ap 
pended claims rather than to the foregoing de 
scription to indicate the scope of the invention. 

Having thus described my invention, what I 
claim as new and desire to protect by Letters 
Patent is: 

1. A tap for cutting internal screw-threads in 
a hole, comprising an elongated member of hard 
ened metal or the like having external grip 
ping Surfaces at one end thereof and having the 
other end thereof externally helically corru 
gated, a plurality of longitudinally extending 
grooves formed upon the corrugated end of said 
member and forming a plurality of circumfer 
entially spaced generally longitudinally extend 
ing externally helically Corrugated thread-cut 
ting segments thereupon, said elongated member 

5 
having a generally central longitudinally extend 
ing opening formed in the corrugated end there 
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of, said opening having a polygonal cross-section 
with the corners of the polygon disposed adjacent 
said thread-cutting segments and with the sides 
of the polygon disposed adjacent Said grooves, 
said opening being exposed upon breakage of 
the corrugated end of said member to permit 
insertion of a complementary male rotating tool 
within said polygonal opening for backing the 
broken-off end of said tap out of said hole. 

2. A tap for cutting internal Screw-threads 
comprising an elongated member of hardened 
metal or the like having a plurality of circum 
ferentially spaced generally longitudinally ex 
tending externally helically corrugated cutting 
segments at one end thereof and having a shank 
provided with external gripping surfaces at the 
other end thereof, said elongated member hav 
ing a generally central longitudinally extending 
opening formed therein, said opening having a 
polygonal cross-section with the corners of the 
polygon disposed adjacent said cutting segments. 

3. A tap for cutting internal Screw-threads 
comprising an elongated member of hardened 
metal or the like having a plurality of circumfer 
entially spaced generally longitudinally extend 
ing externally helically corrugated cutting seg 
ments at one end thereof and having a shank 
provided with external gripping surfaces, at the 
other end thereof, said elongated member having 
a generally central longitudinally extending 
opening formed therein, said opening having a 
polygonal cross-section with the corners of the 
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polygon disposed adjacent said cutting segments, 
said opening and said cutting segments being of 
generally the same longitudinal dimension. 

4. A tap for cutting internal Screw-threads 
comprising an elongated member of hardened 
metal or the like having a plurality of circum 
ferentially spaced generally longitudinally ex 
tending externally helically corrugated cutting 
segments at one end thereof and having a shank 
provided with external gripping surfaces at the 
other end thereof, said elongated member hav 
ing a generally central longitudinally extending 
opening formed therein, Said opening having a 
polygonal cross-section with the corners of the 
polygon disposed adjacent said cutting segments, 
said opening eXtending generally the full longi 
tudinal dimension of said elongated member. 

5. A tap for cutting internal Screw-threads 
comprising an elongated member of hardened 
metal or the like having a plurality of circum 
ferentially spaced generally longitudinally ex 
tending externally helically corrugated cutting 
segments at one end thereof and having a shank 
provided with external gripping Surfaces at the 
other end thereof, said elongated member having 
a generally central longitudinally extending 
opening formed therein, said opening having a 
generally non-circular cross-section, said open 
ing being largest in transverse dimension ad 

30 jacent said cutting Segments. 

PASQUALE CONTALDI. 


