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Application filed June 8,

To ¢ll whom it may concern:

Be it known that I, Morris Jacoss, a eiti-
zen of the United States, residing at the
borough of Brooklyn, city of New York, in
the county of Kings and State of New York,
have invented a certain new and useful Tm-
provement in Self-Locking Nuts, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ings, forming part thereof.

My invention relates to means for locking
cobperative serew-threaded parts, such as
bolts and nuts, against unintentional or acci-
dental unscrewing, as often disastrously oc-
curs by reason of vibrations and jars at-
tendant with use, particularly on vehicles of
all kinds, railroad fish-plates, agricultural
machinery, engines and the like.

My invention has for its objects the em-
ployment of bolts or the like of ordinary
construction, the secure locking of the parts
sithout mutilation or injury in locking the

parts or by reason of such locking, and the .

self-tightening of the parts, whereby vibra-
tions act to keep the parts in a tightened
pesition and also to tighten them up if they
ave inadvertently left loose.

Another object of my invention is the
ready intentional unscrewing of the parts
when desired without mutilation or injury.

Ancther object of my invention is to pre-
vent separation and loss of any of the parts
of the locking device.

Other objects of my invention are to pro-
tect the locking device from the elements
and to obtain a construction which, when as-
sembled with the parts in codperative rela-
tion, presents the appearance of an ordinary
nut and bolt, the locking device being then
hidden from view.

Other objects and advantages of my inven-
tion will appear from the following descrip-
tion.

My invention includes an elongated lock-
ing member mounted on a pivot which is
loosely journaled or has lost motion so as to
permit iree movement or play of the lock-
ing member in a direction transverse to the
length of the bolt, while at the same time the
pivot retains the locking member in the nut.

Tn one of its forms my invention includes
a locking roller of tubular form or having
a longitudinal bore through which passes a
refaining pin of substantially smaller di-
My invention also
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! includes a closure for closing the ends of a
recess which contains the locking member.

My invention also includes other advanta-
geous features and several details of con-
struction hereinafter deseribed.

I shall now describe my invention with
reference to the accompanying drawings and
shall thereafter point cut my invention in
claims.

TFigure 1 is an elevation, partly in section,
showing my self-locking nut locked on a
bolt and coacting with the bolt in clamping
two objects together. Iig. 2 is a cross-sec-
tion through the bolt, nut and locking
roller as viewed from the outer or screw end
of the bolt, and shows the locking roller in
non-locking position. I'ig. 8 is a similar
view, but with the locking roller rolled to
locking position. Fig. 3* is a view similar
to Fig. 3 of a modified construction wherein
the locking member is duplicated in a dia-
metrically opposite position. Iig. 4 is a lon-
gitudinal central section of the nut shown
i Figs. 1, 2 and 3, and in rotatively reversed
position or turned one-half around relatively
to Fig. 1. Fig. 5 is a similar view of another
modified construction. Fig. 6 shows the nut
of Fig. 5 in position on a bolt, portions be-
ing broken away, and is a cross-section of
the bolt and of the nut as viewed in an up-
ward direction in Fig. 5, the locking roller
being in locking position. Fig. 7 is a view
similar to Fig. 1, showing another modifica-
tion. Tig. 81s a cross-section similar to Fig.
3, showing the modified form of Fig. 7 in
locking position. Fig. 9 is an elevation
partly in section and shows a slight modi-
fication of the nut shown in Fig. 7. Fig. 10
is a similar view and shows a slight modifi-
cation of the construction shown in Fig. 9.
Fig. 11 is a plan view of Fig. 10 looking
downward with portions broken away. Iig.
12 is an elevation, partly in section, of
another modification. Fig. 13 is a plan view
of Fig. 12 looking downward, with portions
broken away. Fig. 14 is an elevation, partly
in section, showing a further modified form
of nut.

In the embodiment of my invention illus-
trated in Figs. 1 to 4, inclusive, of the accom-
panying drawings, a nut 1, which is pro-
vided with locking means, is screwed on an
ordinary bolt 2. The nut 1 is provided on
its inner or threaded surface with a longi-
tudinally straight and transversely curved
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groove or recess 8, which becomes gradually
of less depth or shallower toward one edge
and forms thereby a curved cam face or cam
surface as clearly shown in TFigs. 2 and 3.
The groove or recess 3 does not extend lon-
gitudinally entirely through the nut from
one end thereof to the other, but stops short
of such nut ends, as shown in the drawings.
In this embodiment of my invention (Figs.
1 to 4, inclusive) the groove or recess 3 ex-
tends longitudinally at an angle to an inter-
secting diametral plane of the nut 1 and of
the cooperative bolt 2, as most clearly shown

~in Figs. 1 and 4, the groove or recess 3 ex-
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tending substantially at right angles to the
threads of the nut 1 and to the adjacent
threads on the bolt 2. Internally threaded
annular plugs 5 and 6 form the end por-
tions of the nut 1 and form closures for the
ends of the groove 3. The plugs 5 and 6 are
concentric with the nut 1 and are driven into
or otherwise firmly secured in sockets formed
to receive them in the ends of the nut 1, the
outer surfaces of the plugs being substan-
tially flush with the ends of the nut. The
plugs 5 and 6 are employed chiefly for con-
venlence in manufacture, as the groove 3
may be conveniently cut entirely through
the nut from end to end and then the ends
of the groove may be closed by these plugs.
However, the plugs 5 and 6 may be formed
Integral with the nut 1, if desired. )

For “right-hand” threads, as shown in
the drawings, the deeper side of the recess
or groove, when viewed from the screw end
of the bolt, will be at the left and the curved
cam surface will extend toward the right.
Tor “left-hand ” threads the deeper side of
the groove will be at the right and the cam
surface extending toward the left when
similarly viewed.

Within the groove 3, and extending sub-
stantially the whole length thereof, is an
elongated locking member shown as a lock-
ing roller 4, mounted upon a journal pin or
retaining pin 7. The roller 4 is provided
with a central bore 8 considerably larger
than the pin 7, thus allowing the journal pin
7 to fit very loosely in the bore 8. The pin
T has its ends fixed in the plugs 5 and 6 and
is shown as passing through the plug 5 and
also through the plug 6 and extends sub-
stantially centrally through the deeper por-
tion of the groove 8. The sole function of
the pin 7 is to retain the locking roller 4
in place in the recess 8 when the nut is off
the bolt, thereby making the locking roller
virtually a part of the nut. Without some
retaining means for the locking roller it
would become separated from the nut, with
attendant great inconvenience and probable
loss of the rocking roller. The pin 7 and
the locking roller 4 extend substantially
parallel with the sides of the groove 3 and
therefore lie at an angle to a diametral

.alinement with the threads of the nut and fit 75
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plane of the nut 1 and also of the coSpera-
tive bolt 2, such plane intersecting the lock-
ing roller, this angle being shown as such
that the locking roller extends substantially
at right angles to the adjacent threads of 7g
the bolt. In the surface of the roller 4 there
is provided a succession of V-shaped grooves
forming a series of sharp annular or cir-
cumferential teeth, as shown, which are in

into the threads of the bolt in parallel re-
lation thereto.

The groove 3 is of sufficient depth at its
deepest portion that the roller 4 is in only
slight contact with the threads of the bolt
and permits the nut to be freely screwed on,
as shown in Fig. 2; but this contact is suffi-
cient to cause the roller to be carried against
the cam surface or cam face of the recess or
groove 3 when the nut is turned in the op-
posite direction, and to bind between the
nut and bolt and form an effective lock, as
shown in Fig. 3. This arrangement for re-
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‘taining the locking roller in the nut is ex-

tremely simple of manufacture. A hole may
be drilled straight down through the plug
5 and the plug 6 (or through corresponding
integral portions of the nut) and the retain-
ing pin 7 driven in. The retaining pin 7 in
no way impedes the working of the locking 95
roller, but, because of the looseness or lost
motion between the roller 4 and the pin 7,
allows all the play to the roller necessary
for locking and has the great advantage
above noted of keeping the roller in place
in the nut when the nut is removed, thus
rendering it always ready for immediate use.

‘When the roller is in the locking position,
the clearance between the nut and the bolt
is taken up thereby and the nut and bolt are
forced to a slightly eccentric relation, the
extent of which depends upon the amount
of clearance. It is evident that this fact in-
creases the friction between the threads of
the nut and bolt on the side opposite to the 110
roller, which increased friction assists in the
locking of the nut.

‘When it is desired to unscrew the nut, it is
necessary to push the roller from its locking
position to the deepest portion of the groove 115
and hold it there while unscrewing the nut;
and for this purpose a small bore or hole 9
is provided, extending from the side of the
nut adjacent to the cam surface of the
groove 3 into the groove, and entering the 120
groove at a point in the path of the locking
roller as it moves from its non-locking to its
locking position. It is merely necessary to
insert some sufficiently small implement in
the hole 9 and the same will push or press 125
against the locking roller, and this pressure
will force the roller back to its unlocking
position, and the implement, being left in
the hole, will retain the roller in this position.
The bore 9 also serves the function of an 136

90

100

105



10

20

25

30

3%

40

45

55

6D

959,222 o

oiling duct for the groove 3, locking roller
4, and for the threads of the bolt and nut.

In the modification illustrated in Figs. 5
and 6, a locking roller 10 is provided n
which the annular civcumferential teeth are
omitted and in lieu thereof a roughened or
knuwrled eylindrical surface is provided
which will ‘engage the threads of the bolt in
frictional contact and serve the purpose of

the larger engaging surface afforded by the
tecth. Because of the omission of the teeth

the locking roller 10 may be, as is shown In
the drawings, of smaller diameter than the
above described toothed roller 4, and ac-
cordingly a cam groove or cam-faced recess
17 of less size than the groove 3 and corre-
sponding in size to the locking roller 10 is
provided in a nut 18. The construction and
operation in all other respects are substan-
tially the same as in the first described con-
struction.

In the modification illustrated in Figs. 7
and 8, a locking voller 19 is provided which
differs from the locking roller 10, last de-
seribed, in that it has no axial bore for a
retaining pin but instead thereof is provided
at its ends with projecting retaining pins 20,
which may be integral and which are loosely
received in holes or sockets in end plugs 21
in a nut 22 and forming closures for the
ends of a cam-faced groove 23, along the
cam surface of which the locking roller 19 1s
adapted to roll to and from its locking posi-
tion in relation to the threads of the bolt 2.
Tn this construction the locking-roller 19 is
placed in pesition in the recess 23 before one
of the plugs 21 is inserted, the plugs 21 co-
acting with the pins 20 to retain the locking-
roller 19 in the nut. The construction illus-
trated in Figs. 7 and 8 is further modified
from both of those above described in that
the locking roller 19 and also the vecess or
groove 23 therefor are inclined in an oppo-
site direction to an intersecting diametral
plane of the nut and bolt from the inclina-
tion in the two first described constructions.

Tt has been found that the inclination of
the locking roller as described substantially
aids in the locking and self - tightening
operations, and that it makes no substantial
difference as to the direction of the inclina-
tion, excepting that in the toothed roller of
Tigs. 1 to 4, inclusive, the teeth fit better into
the threads of the bolt when the inclination
of the locking roller is as described in refer-
ence to those figures.

The modification illustrated in Fig. 9 dif-
fers from that last deseribed in the two par-
ticulars that only a single end plug 12 is
provided, the closure for the other end of »
roller-receiving groove 24 being formed in-
tegral with a nut 25, and also in that a lock-
ing-roller 11 is provided, similar to the lock-
ing-roller 19, but which, together with the
recess 24, extends parallel with a diametral

plane of the nut intersecting the locking
roller.

The modification illustrated in Tigs. 10
and 11 differs from that last described in
the single particular that, instead of the an-
nular plug 12 concentric with the nut 25,
a small cylindrical plug 13 is provided, the
bore or socket for the plug 13 Deing slightly
larger than the locking-roller so that the
locking-roller may be inserted into place
through such opening.

In the modification shown in Figs. 12 and
13, I cut out a portion of the face of the
nut over the groove and fill the cut out por-
tion with a plate 14, which serves as a bear-
ing for the locking roller. The locking
voller is shown as inclined the same as in
Figs. 7 and 8.

In Fig. 14, T have shown a modification
of the method of retaining the locking
roller in the groove. A plug 15 is provided
with a cone-shaped point which fits loosely
into a corresponding depression in the end
of a locking roller 26; and the other end of
the roller is provided with a similar point
which fits loosely in a corresponding pocket
16 in the bottom of the groove or recess.
The locking roller 26 should have sufficient
looseness or play to permit it to roll to and
from locking position. In manufacture the
locking roller 26 is first placed in position
and then the retaining plug 15 is driven in.
The roller 26 is shown as uninclined, simi-
ar to Figs. 9 and 10.

Any jar or vibration to which this seli-
locking nut may be subjected incident to its
use will have the effect to tighten or main-
tain tight the nut on the bolt. In fact, it
has been found that if the nut be left partly
unscrewed, it will tighten up of its own ac-
cord when subjected to vibration. Vibra-
tion can move it only in the direction of
tightening and will move it in that direc-
tion only, and the parts will roll together
and repeated vibrations will tighten the nut
and will thus correct the error of a careless
workman who neglected to tighten it. The
nut is therefore not only self-locking, but
also self-tightening.

Because of the fact that the roller-veceiv-
ing recess in the nut is closed at its ends, the
locking roller is hidden from view and the
appearance presented, when my self-lock-
ing nut is on a bolt, is substantially the same
as that of an ordinary nut and bolt. Also
the threaded closures for the ends of the re-
cess protect the locking device from the ele-
ments, preventing the entrance of dust and
the like and protecting the locking device
from moisture and Hability to rust. The
recess in the nut forms an oil cup, into
which, when desived, oil may be injected
through the unlocking aperture in the side
{ of the nut. The locking device remains at
| all times a permanent part of the nut, and
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because of the fact that the locking device
is substantially inclosed and protected by
the nut it is at all times secure from injury.
These self-locking nuts are inexpensive of
manufacture and may form a distinct ar-
ticle of manufacture and commerce for use
upon ordinary bolts.

In the modification illustrated in T ig. 82,
a plurality of locking members is provided
shown as two locking rollers 27 located in
diametrically opposite recesses 28 in a nut
29. The recesses 28 are duplicates as are
also the contained locking rollers 27. With
the exception of the duplication of locking
devices or locking members, the construc-
tion of T'ig, 8% is identical with that of Figs,
1, 2,3 and 4. A duplication or plurality
of locking members or locking devices in a
single nut may in some situations be de-
sirable for the purpose of securing inereased
locking strength.

The terms “nut” and “bolt” have been
used for convenience in the above deserip-
tion and in the following claims to desig-
nate two codperative threaded parts.

It is obvious that various modifications
may be made in the constructions shown and
above particularly described within the
principle and scope of my invention.

I claim:

1. The combination with a screw-thread-
ed bolt, of a screw-threaded nut having a
recess 1n its threaded portion forming a
cam surface, a locking voller in the recess
and adapted to roll along the cam surface
thereof, the locking roller being adapted to
be frictionally engaged by the screw threads
of the holt to roll the locking roller along
the cam surface of the recess, and a pivotal
lost motion connection at both ends of the
locking roller between the locking roller and
the nut to retain the locking roller in the
recess, the lost motion being in a direction
transverse to the longitudinal axis of the
bolt, this lost motion permitting the locking
roller to roll transversely to the length of the
bolt along the cam surface of the recess and
being sufficient to permit the lIocking voller
to roll to and from its locking position.

2. The combination, with a screw-thread-
ed bolt, of a screw-threaded nut having a
roller-receiving recess in its threaded por-
tion forming a cam surface, such recess havy-
g closed ends forming fixed portions of
the ends of the nut, a substantially cylin-
drical locking roller in the recess acdapted to
roll along the cam surface thereof and have
locking engagement with the bolt, the clo-
sures of the ends of the recess retaining the
locking roller in the recess longitudinally,
and means at the ends of the locking roller
for preventing the locking roller from drop-
ping out through the bolt-receiving hole in
the nut when the nut is not on the bolt.

8. The combination, with a screw-thread-

959,222

ed bolt, of a screw-threaded nut having a
roller-receiving recess in its threaded por-
tion forming a cam surface, plugs ¢losing
the ends of the recess and forming fixed por-
tions of the ends of the nut, a substantially
cylindrical locking roller in the recess adapt-
ed to roll along the cam surface thereof and
have locking engagement with the bolt, and
means at the ends of the locking roller and
engaging the plugs for preventing the lock-
ing roller from dropping out through the
bolt-receiving hole in the nut when the nut
is not on the bolt.

4. The combination with a screw-threaded
bolt, of a screw-threaded nut having a re-
cess 1n its threaded portion forming a cam
surface, such recess having closed ends, a
locking roller in the recess and adapted
to roll along the cam surface thereof, the
locking roller being provided with an axial
bore extending therethrough and a re-
taining pin fixed at its ends in the end
closures of the recess and passing loosely
through the axial bore of the locking roller
so as not to impede the rolling movement of
the locking roller along the cam surface of
the recess, the locking roller being adapted
to be frictionally engaged by the screw
threads of the bolt to roll the locking roller
along the cam surface of the recess.

5. The combination with a screw-threaded
bolt, of a screw-threaded nut having a re-
cess in its threaded portion forming a cam
surface, such recess having closed ends, an
annular threaded plug concentric with the
nut and countersunk flush with the end
thereof and forming a closure for the end
of the recess, a locking roller in the recess
and adapted to roll along the cam surface
thereof, the locking roller being adapted to
be frictionally engaged by the screw threads
of the bolt to roll the locking roller along
the cam surface of the recess, and means for
continuously retaining the locking roller in
the nut at all times including when the nut is
off the bolt.

6. The combination, with a screw-threaded
bolt, of a screw-threaded nut having a roller-
recelving recess in its threaded portion form-
ing a cam surface, such recess having closed
ends forming fixed portions of the ends of
the nut, a locking roller in the recess adapt-
ed to roll along the cam surface thereof and
have locking engagement with the bolt, the
closures of the ends of the recess retaining
the locking roller in the recess longitudi-
nally, and fixed means for preventing the
locking roller from dropping out through
the bolt-receiving hole in the nut when the
nut is not on the bolt.

7. The combination with a screw-threaded
bolt, of a screw-threaded nut having a re-
cess In its threaded portion, a locking mem-
ber located in the recess and adapted to be
shifted therein to and from locking position
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relatively to the bolt, and a retaining pin | threads of the nut and the recess being simi-
relatively to which the locking member has larly inclined, the locking roller being pro-
lost motion in a direction transverse to the | vided with an axial bore therethrough, a
length of the bolt sufficient to permit the vetaining pin of substantially smaller di-
locking member to shift to and from the | ameter than the bore of the locking roller
locking position, such retaining pin being and passing through such bore and having
adapted to retain the locking member in the its ends fixed in the end plugs, and a screw-
nut at all times, including when the nut is | threaded bolt codperative with the nut and

oft the bolt, without interfering with its
locking function.

8. The combination with a screw-threaded
bolt, of a screw-threaded nut having a re-
cess in its threaded portion, such recess hay-
ing closed ends, a locking member located in
the recess and adapted to be shifted therein
to and from locking position relatively to
the bolt, the locking member being provided
with a longitudinal bore, and a retaining pin
fixed at its ends in the closures for the ends
of the recess and passing loosely through the
bore of the locking member, such bore being
substantially larger in diameter than the pin
for permitfing shifting movement of the
locking member in the recess.

9. The combination of a screw-threaded
nut having in its screw-threaded portion a
voller-recelving recess provided with a cam
curface, annular internally screw-threaded
end plugs concentric with the nut and coun-
tersunk substantially flush with the ends
thereof and closing the ends of the vecess, a
civeumferentially toothed locking roller in
the recess and adapted to roll along the cam
surface thereof, the locking roller extending
substantially at right angles to the adjacent

its locking roller, the locking roller being

adapted to have its circumferential teeth’

frictionally engaged by the screw threads of
the bolt to roll the locking roller along the
cam surface of the recess.

10. The combination, with a screw-
threaded bolt, of a screw-threaded nut pro-
vided with a recess communicating with the
bolt-receiving aperture, a locking roller n
the recess adapted to have locking engage-
ment with the bolt, the locking roller being
provided with an axial bore, and a locking
voller retaining pin carried by the nut and
entering the axial bore of the locking roller,
such bore being of sufficiently larger di-
ameter than the pin to permit the locking
voller to roll transversely to the retaining
pin to and from its locking position without
{ransverse movement of the retaining pin
relatively to the nut.

In testimony whereof I have aflixed my
signatuve in presence of two witnesses.

MORRIS JACOBS.
Witnesses:

Wi, Asgrey KeLLy,
Vicror D. Bozsr.
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