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My; invention relates to screw threads and is particu 
larly directed to improvements in mating thread con 
structions to provide a controlled. degree of interference 
when assembled, in order to resist separation of the mating 
parts. 

This application is related to my co-pending applica- ; 
tions: Serial No. 309,960, filed 'September 17, 1952, and 
Serial No. 313,280, filed October 6, 1952. The first of 
these cases is concerned with an integral locking thread 
fermed at the root of a primary thread and the second 
is directed to a separately formed locking thread similarly 
located at the root of a primary thread. The present in 
vention, is directed to an integral locking thread of the 
general type: disclosed in Serial. No. 309,960 but which 
embodies certain features disclosed in connection with the 
separately formed locking thread in Serial No. 313,280. 

In my co-pending applications identified above, it is 
pointed out that proposed forms-of screw thread devices 
having interfering parts at the crests or roots of the thread 
have ... not met with universal acceptance. Thus, screw 
thread constructions such as that shown in the Evans 
Patent No. 2,437,638 have not been widely adopted. The 
metal adjacent the roots of the threads on one member 
is: required to flow or otherwise be distorted laterally in 
a direction at right angles to the direction of the applied 
squeezing forces to produce interference along the flanks 
of the threads. The high unit stresses necessary to pro 
duce * this effect cause : galling 2 along the flanks. 
The locking thread arrangement shown in the Meer 

steiner Patent. No. 2,109,778 employs a separate helical 
cutting element, located adjacent the roots of primary 
threads: on a boit. The opposed sharp corners of the 
helical element are positioned to become embedded in 
the metal of the bolt, and the nut when the two are 
threaded together. The sharp corners are relied upon to 
restrain relative rotation of the helical element and the 
bolt but these corners produce highly objectionable local 
ized stresses at the roots of the primary thread of the 
bolt. This is particularly undesirable in fastenings sub 
ject to fatigue action under stress reversals or rapid 
changes in magnitude of stress. The stress-raiser effect 
of the sharp corner digging into the metal of the bolt 
at the roots of the thread leads to fatigue failure and in 
consequence seriously reduces the permissible working 
stress to be carried on the bolt. 
The principle object of the present invention is to pro 
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vide a locking thread design which retains the advantages 
of the integral construction shown in said application 
Serial No. 309,960, thereby eliminating the objectionable 
stress-raiser effects of Meersteiner, and at the same time 
embodying certain of the advantageous features of said 
application Serial No. 313,280. These advantageous fea 
tures: relate to the provision of a locking thread which 
is-generally helical in form but which has a varying non 
constant pitch with respect to the primary thread. The 
generally helical element is therefore shifted in its posi: 
tion relative to the primary threads in an undulating 
fashion throughout its -length. The undulation may be 
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axial or in a radial direction, or both axial and radial; 
The purpose of this construction is to enhance the lock 
ing effect achieved by interference with the crests of the 
threads engaged by the locking element. - ? 

While my invention in its broader aspects may be emi 
ployed with any one of a large number of thread forms, 
I have chosen to describe it in connection with American 
National threads of well-known conventional form. 
Threads under the American National designation 
V shaped with a 60° included angle between the fl 
of adjacent threads, and in class 3 threads in this sy 
the dimensional tolerances are such that the flanks of 
the mating threads may have clearance, but not inter 
ference. The crests of the male and female threads are 
truncated. The secondary locking thread of my invention 
engages these conventional truncated surfaces in interfer. 
ing relationship. While my secondary locking thread may 
be located at the root of the male thread or the root of the 
female thread as desired, prefer to locate the secondary 
locking thread at the root of the male thread wherever the 
strength of the metal of the male thread exceeds that of 
the female thread. In a typical installation the male' 
member may be formed of steel while the female or 
socket member may be formed of non-ferrous material, 
for example, aluminum alloy. If the male and female 
members are formed of the same material the secondary. 

One 
member carries the locking thread and the other member 
is initially of standard conventional form. . . . 
With these and other, objects in view as will appear 

hereinafter reference is directed to the accompanying 
drawings in which: - - 

Figure 1 is a sectional view partly broken away showing: 
a preferred embodiment of my invention. The nut is 
shown partially assembled on the bolt. 

Figure 2 is a sectional view similar to Figure 1 show 
ing the nut in engagement with the shoulder. 

Figures 3, 4, and 5 are diagrammatic transverse sec. 
tional views illustrating the manner in which the position 
of the locking thread element may be varied relative to 
the root of the primary thread on different locations along 
its length to produce an undulating axial shift in the 
locking thread constituting a departure from a true helix: 
Specifically Figure 3 shows the locking thread shifted to 
the left with respect to the center of the root of the pri: 
mary thread. Figure 4 shows a locking thread in a true 
central position and, Figure 5 shows it shifted to the 
right of the central position. The extent of the axial 
shifting and the amount of the flank clearance are exag. 
gerated for clarity of illustration. 

Figure 6 illustrates another form of the invention and 
constitutes a transverse sectional view taken substantially 
on the lines 6-6 as shown in Figure 1. 

Figure 7 is a sectional view similar to Figure 1 showing 
a further modified construction in which the secondary 
locking thread is located in the nut. 

Referring to the drawings: 
The nut it may be provided with any suitable or desir. 

able internal thread Ali and as shown in the drawings this 
internal thread may comprise an American National, class 
3 thread of conventional form. The thread may be formed 
by any suitable or convenient means. The flanks 12 and 
13 of the internal thread 1 have a 60° included angle 
and the crest is truncated to form a cylindrical surface 14. 
The nut is and the internal thread is as thus described 
may be cf conventional form. 
A bolt 5 extends through an opening 16 in a stationary. 

member 17 provided with a shoulder 18. An external 
thread generally designated 19 is provided on the bolt 15. 
Except for the region adjacent the roots of the external 
thread 19, this thread is conventional and is proportioned 
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to mate with the internal thread 11 in the nut 10. The 
thread 19 is hereafter referred to as the primary thread. 

In accordance with my invention I provide a secondary 
or locking thread generally designated 20 which is posi 
tioned between the convolutions of the larger thread 19 
and adjacent the roots thereof. This secondary or locking 
thread is formed integrally with the bolt 5 and is gen 
erally (but not precisely) helical in shape. This secondary 
or locking thread is substantially symmetrical in cross 
section and is rounded at its crest 21. It may be similar 
in form to the primary thread 19 except for the pro 
nounced rounding of the crest 21 and fillets 22. These 
fillets are positioned at the juncture of the root of the 
primary and secondary threads. The portions of the 
flanks 23 and 24 of the primary thread 9 adjacent the 
fillets 22 are preferably relieved as shown at 25 to provide 
necessary space for thread rolling tools and to allow fillets 
22 of maximum size. The depth of the primary screw 
thread 19 may be from 3% to 7 times the depth of the 
secondary screw thread 20 with good results. 

Figure 1 shows how the truncated crests of the internal 
thread 11 are distorted when the nut and bolt are initially 
assembled. The crest surface designated 14 illustrates the 
conventional form of the thread crest before distortion 
occurs. When the threads and 9 are screwed together 
the secondary or locking thread 26 presses into the crest 
14 and deforms it laterally in both directions and also 
radially inwardly as shown by the enlargements at 26 and 
26, while grooving and dividing it centrally. The de 
formed portions are spread laterally to increase the width . 
of the crest and inwardly to increase the height of the 
thread and form an interference fit with the adjacent 
flanks 23 and 24 of the primary thread 9. This crest 
dividing and distorting action is substantially symmetrical 
about the secondary thread 29. The flanks 2 and 23 
normally ride in engagement while the nut 9 is being 
threaded on the bolt 15, although a very slight clearance 
28’ has been shown in Figure , in contrast with a rela 
tively greater clearance 28 between the flanks 3 and 24. 
The clearances are exaggerated in the drawings for pur 
poses of illustration. 
When the nut 10 is tightened against the shoulder 18, 

as shown in Figure 2, the flanks 23 on the primary thread 
19 meet in substantially full surface engagement with the 
flanks 12 on the internal thread 11, thereby eliminating 
any clearance 28' that may have been present. The 
clearance 28 between the flanks 24 and the flanks 3 will 
then increase slightly. The flanks 2 and 23 are therefore 
placed in interfering engagement adjacent the roots of the 
thread 19 and the crest of the thread . It will be under 
stood from this description that the axial load transmitted 
between the bolt 5 and the nut 9 is carried on the 
flanks of the primary threads i and is while the locking 
action is developed by the interfering engagement between 
the locking thread 2 and the crests of the internal thread 
11, supplemented by the interfering engagement of the 
flanks 12 having the en largements 26 with the fianks 23, 
and the interfering engagement of the enlargements 26 
with the flanks 24 adjacent the root. Thus, as the threads 
are tightened, the enlargements 26 and 26' tend to deform 
toward the right, as viewed in Figure 2. The degree of 
interference can be readily controlled in various ways, 
for example, by controlling the internal diameter of the 
crest 14. This diameter may obviously be changed by 
varying the size of the drill used prior to tapping of the 
threads 11 in the nut ie. Varying the tap drill size is 
thus one effective means of varying the degree of inter 
ference. 

Figures 1 and 2 illustrate the type of distortion which 
occurs between the locking thread 20 and the crests of 
the thread 11 on the other member when such other mem 
ber is formed of softer material than the bolt member and 
locking thread. Thus, Figures 1 and 2 show the type of 
distortion which occurs when an all-steel bolt embodying 
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4. 
my invention is threaded into a female thread provided 
on an aluminum alloy part. Most of the distortion occurs 
in the aluminum alloy part and the distortion will vary 
in accordance with the character of materials employed. 
The interfering engagement is particularly effective to pre 
vent unscrewing movement of the parts under varying 
loads or vibration with or without accompanying tempera 
ture changes, and furthermore the parts may be assem 
bled and disassembled a great many times without losing 
the locking effect. 
As a specific example, a %' diameter standard nut 

and bolt has 16 threads to the inch, and a clearance of 
about .00075 of an inch between the confronting flanks 
of the mating threads, or a total clearance of .0015 of an 
inch for each thread. In order to provide a positive lock, 
the CFOWil of the thread 11 is distorted or expanded to an 
anclint cquai to about twice the total normal clearance, 
or about .093 of an inch. This provides a total excess of 
.0015 of an inch of metal on the deformed crown of the 
thread to bind or be displaced back toward normal in 
effecting the lock. The same principle of distorting the 
thread to twice the total normal clearance applies also 
to the root clearance, in instances where locking engage 
ment between the periphery of the crown of the thread 
1i and the root of the mating thread is desired. The lock 
ing element 28 may be of any suitable height, as previ 
ously pointed out, and a height of .007 of an inch is satis 
factory for the particular thread described. 

in accordance with the present invention I prefer to 
preform a locking thread 20 with a non-uniform pitch 
So that it undulates with respect to the root of the pri 
mary thread 19. As shown in Figures 3, 4, and 5, the 
position of the center line X of the locking thread 20 
varies along the helical length of the locking thread with 
respect to the center line Y of the root of the primary 
thread i9. More specifically, in Figure 3 the center line 
X is shown to the left of the center line Y. In Figure 
4 the two center lines X and Y coincide. In Figure 5 
the center line X is shown to the right of the center 
line Y. This waviness, undulation or irregularity in the 
pitch of the thread 20 is exaggerated in the drawings 
for purposes of illustration. At least a part of this varia 
tion is absorbed by elastic deformation of the material 
and the result is that the torque required to unscrew the 
threaded connection is considerably increased and the 
locking effect is thereby enhanced. 

In the modified form of my invention shown in Figure 
6 the locking thread 20a has a crest 21a which varies 
in diameter along the length of the thread 20a. Hills and 
valleys are thus produced in the thread 20, and these 
may be formed by a rolling tool (not shown). This 
form of undulation in radial dimensions of the locking 
thread may supplement the axial undulations in pitch, 
previously described, or may be used on a locking 
thread which is formed as a true helix. The effect of 
the non constant radius of the crest 2ia of the locking 
thread 26a is the increase in the torque required to un 
screw the thread connection, and the locking effect is 
thereby enhanced. 

In the modified form of my invention shown in Fig 
ure 7, the locking thread 20b is provided on the nut 
10b while the bolt 15b is initially formed with a con 
ventional thread 19b. When the nut 10b is screwed on 
the bolt 15b, the locking thread 20b develops an inter 
fering engagement with the crests of the thread 19b. 
When the bolt 10b is screwed home against the shoulder 
18b, axial distortion of the threads occurs to reduce 
clearances 31 on one side of the threads and to increase 
the clearances 32 on the other side. The locking thread 
20b may be embodied in the nut 10b when the strength 
of the material of the nut is substantially the same as 
that of the bolt. In this case the locking thread 20b 
may be employed on either member as desired. The 
other member may be of standard construction. On 
small parts, relief clearances similar to those shown at 25 
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on Figures 1-3 may be employed if desired, to assist in 
thread-rolling operations. The locking thread 20b - may 
have either axial distortion of pitch as shown in Fig 
ures 3, 4, and 5, or a change in radial dimensions as 
shown in Figure 6, or both. 

It will be understood that the terms "bolt' and “nut” 
are used in a descriptive sense only and that the 'nut' 
may constitute any member having an internal thread 
while the "bolt' may constitute any member having a 
mating external thread. 
While the particular form of thread chosen to illus 

trate the invention has opposed flanks of equal angles, 
it will be understood that other forms of threads having 
opposing flanks of unequal angles such as, for example, 
buttress threads, may be used with a secondary locking 
thread with equally good results. 

Having fully described my invention, it is to be un 
derstood that I do not wish to be limited to the details 
herein set forth, but my invention is of the full scope 
of the appended claims. 

I claim: 
1. A member having a conventional truncated substan 

tially 60 primary screw thread for carrying axial loads 
and a single integral, relatively small locking thread 
located at the root and interposed between the con 
volutions of the primary screw thread, the locking thread 
having a rounded convex crest and said member having a 
rounded concave fillet between the primary thread and 
locking thread on either side of said locking thread, the 
crest diameter of the locking thread being substantially 
greater than the normal conventional root diameter of 
its associated primary thread, the cross-sectional area of 
said locking thread radially outwardly of said root di 
ameter being not greater than the combined cross-sec 
tional areas of the spaces formed by the fillets on either 
side of said locking thread and lying radially inwardly 
of said root diameter, the crest of the locking thread 
varying in position relative to the primary thread along 
the length of said primary thread. 

2. A member as defined in claim 1 in which the crest 
of the locking thread is undulated radially along the 
length thereof. 

3. A member as defined in claim 1 in which the crest 
of the locking thread is undulated axially along the 
length thereof. 

4. A member as defined in claim 1 in which the 
crest of the locking thread is undulated radially and 
axially along the length thereof. 
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5. A member as defined in claim 1, in which the depth 

of the primary screw thread is 3% to 7 times the depth 
of the locking thread. 

6. A member having a conventional, substantially 60' 
primary screw thread for carrying axial loads and a 
single, integral, relatively small locking thread located 
at the root and interposed between the convolutions of 
the primary screw thread, the locking thread having a 
rounded convex crest and said member having a rounded 
concave fillet between the primary thread and locking 
thread on either side of said locking thread, the crest 
diameter of the locking thread being substantially greater 
than the normal conventional root diameter of its asso 
ciated primary thread, the cross-sectional area of said 
locking thread radially outwardly of said root diameter 
being not greater than the combined cross-sectional areas 
of the spaces formed by the fillets on either side of said 
locking thread and lying radially inwardly of said root 
diameter, whereby when said member is threadedly en 
gaged with a corresponding truncated but conventional 
thread on another member, the crest of the locking thread 
will press into the truncated crest of said corresponding 
conventional thread to distort and spread it laterally to 
form an interference fit therewith. 

7. A member, as defined in claim 6, in which the pri 
mary screw thread has flanks that include portions ad 
jacent the root thereof disposed substantially perpendicu 
lar to the axis of the primary thread and which merge 
with said fillets. 

8. A member, as defined in claim 6, in which a sec 
ond integral locking thread is formed on the truncated 
crest of the primary screw thread. 
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