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‘Re. 22,049

UNITED STATES PATENT OFFICE

22,049
SPRING FASTENER

George A. Tinnerman, Cleveland, Ohio, assignor,
by mesne assignments, to Tinnerman Products,
Inc., Cleveland, Ohio, a corporation of Ohio

Original No. 2,239,797, dated April 29, 1941, Serial

No. 103,516, October 1, 1936.

Application for

reissue September-17, 1941, Serial No. 411,263
(Cl. 85—36)

" 14 Claims. -

This invention relates to spring fasteners; and
. particularly those which are adapted to be used
in conjunction with a bolt for holding two or
more articles together.

Spring fasteners of this type have been de-—;‘
signed to engage only one’helix of a bolt thread:
for the purpose of effecting an assembly.. I have:

found, however, that a single thread-engaging

by bending a part. of the body upwardly and

inwardly, as at 12 and spacing the end of the

portion 12 away from the end of the adjacent

"part 11, so that it provides an inclined strut arm
wiof considerable length to engage a different turn
~ofthe- thread.

In the preferred  arrangement,

,‘the portion (2 is apertured to engage a bolt

fastener, especially where the fastener is used to

hold heavy parts in connection with automobile
agsemblies, will strip the bolt ‘threads whenever
the bolt is tightened to the desired degree.

An object of the present invention is to make
a fastener which may be used satisfactorily for
holding heavy parts together without stripping
the bolt thread. In this connection, the inven-
tion is directed toward a construction which may
be economically made and readily attached in
bolt-receiving position.

Referring now to the drawings, Fig. 1 is a top
plan view of a fastener embodying my invention;
Fig. 2 is a section taken on the line 2—2 in Fig.
1; Fig. 3 is a top plan view of a modifled form
of the invention; Fig. 4 is a section taken on

“the line 4—4 in Fig. 3; Figs. 5 and 6 are top
plan views of other modifications; Figs. 7 and 8
are sections taken on the correspondingly num-
bered lines on Figs. 5 and 6, respectively; Fig. 9
is a top plan view of a modification of the in-

vention; Fig. 10 is a section taken on the line ¢

10—I10 in Fig. 9; Fig. 11 is a section taken on
the lines {1—I11 in Fig. 10 and Fig. 12 is a ver-
tical section through a fastener showing a modi-
fied arrangement of the thread-engaging portion

of the fastener; Fig. 13 is a top plan view of

another modification of the invention; Fig. 14
is a section taken on the line 14—I14 in Fig. 13;
Fig. 15 is a top plan view of a fastener of a
further modification of the invention and Fig. 16
_is a section taken on the line 16—I16 in Fig. 15.
Ordinarily, a threadless spring fastener is
adapted to engage only one turn of the bolt
thread. My invention engages more than one
turn and accomplishes such result without
threading the fastener.

of sheet-metal having a body (8 which:may be

arched upwardly and which has yieldable bolt

thread-engaging portions formed from the body
and extending out of the plane thereof. The
thread-engaging portions preferably " comprise
tongues 11, each of which is shown in Fig. 2, as
projecting upwa.rdly and as having an aperture
which engages a turn of the bolt thread. - Addi-

tional engagement with thg thread is obtained o

In Fig. 1, for example,
the fastener is illustrated as comprising a strip
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thread and is disposed above that portion 1i
which comprises the point of entrance of the
thread into the fastener.

I have found that the shearing of the thread
occurs at the point of entrance, and that the
utilization of the second thread-engaging part
directly above the point of entrance by an up-
wardly inclined arm materially longer than that
at the entrance provides sufficient strength to the:
fastener that the head of the bolt can be twisted
off before the thread will be stripped. This ar-
rangement is of major importance in production
work, particularly in automotive assembly work.

The modification of Fig. 3 has the same parts
and are designated in the same manner as those

-of Fig. 2, the difference being that the tongue

{2 is struck upwardly from a part of the body,
whereas in PFig. 1, the tongue {2 is formed by
bending the strip upwardly without any punching
operation. The fastener of Fig. 4 is advanta-
geous in those installations where a larger bear-
ing surface against the part to be joined is
desired.

In Figs. 5 and 7, the modification illustrated
has one end of the body portion reversely bent
to provide a lower arm 41 which has a bolt-
receiving aperture {5 therein. The arm may be
spaced from the main portion of the body sufii-
ciently far to admit one of the parts 16 to be
joined, but the thread-engaging part of the fas-
tener is the same as that illustrated in Figs. 1
and 2 and so the parts are correspondingly num-
bered.

The modification of Figs. 6 and 8 is similar
to that illustrated in Figs. 1 and 2, except for

the fact that each end of the body is bent up-

wardly and inwardly so as to provide two parts’
i2 instead of one part.

While I have shown the part 12 in some forms
of the invention as being made by bending the
end of the body upwardly, I may, if desired, form
it by bending up the side of the body. In such
case, however, there would be more waste in the
manufacture than would be the case where the
end is bent upwardly. I prefer, therefore, to use
that form which is illustrated.

The modification of Fig. 9 embodies a strip
of metal wherein the body portion I5 has a cir-
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_cular bolt-recelving openlng u anda slot. I‘l that
merges with the circular opening, so-as to pro-
vide tongues 18 and |9, respectively. . The tongue

{9 may. be struck upwardly out of the plane

“.of the body portion so as to make the marginal
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".rela,tive movement between the arms 1 and 12
- :with respect to the body; the longer arm moving
“toward the axis of .the bolt at a faster rate than

edges of the opening I8 conform to-the helix
of the bolt thread. - One end of the body portion

is' bent upwardly and inwardly to provide an-

arm 20, which has a recessed portion 2f-that
is adapbed to engage a turn of .the bolt thread,

which is above that engaged by the tongues: I8

and 19. In Pig. 10 the tongue 18 is shown in

solid lines as being in the plane of the body -
portion, whereas the tongue 19 15 shown in broken.

lines as being raised above the plane of the body
portion.
rangement is modified in that the tongue I8 is

In Fig. 12, however, the .tongue ar-’

"the shorter arm. Inasmuch as the bolt arms are

attached to the body, and have different leverage,
it follows that the longer arm tends to move at a
faster rate than the shorter arm toward the axis

" -of the bolt. It is that relatlve movement between.

10.

the arms with respect to the bolt that results in
greatly -superior- holding power over a fastener

- having only the single thread engaging portion, as

a result of which a greatly improved resistance

" to loosening of the bolt is obtained. In fact, the
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struck downwardly from the plane of the body,

while the tongue 1? is struck upwardly from the
plane of the body.

The modification of Fig. 13 is similar in con-
struction to that illustrated in Pigs. 9 and 10, and
the corresponding parts bear simjlar numbers. It
differs, however, in that the bopdy portion has the
end opposite the arm 20 bent downwardly and
thence inwardly, to provide an arm 2§, which
coacts with the body portion of the strip to pro-
vide a ¢lip by means of which the fastener may
be securely held in bolt-receiving position. The
.a'm 25 may have a bolt-receiving aperture 26,
which is adapted to engage the shank of the boit
and to coact with the bent portion 25 for pre-
venting rotatlon or dislodgment of the fastener
-when a bolt is threaded therethrough.

In Fig. 15 I have shown a further modification,
wherein the construction is similar to that shown
in Fig. 9, except for the fact that the corners of
the arm 20 are bent downwardly to provide
prongs 30, which are adapted to engage-the body
of the fastener, and thereby to limit the move-
ment of the arm 20 toward the body portion.

‘This form of fastener has been developed as a
result of a careful analysis as to the cause of the
thread stripping, and after repeated experiments
to overcome the difficulty. Engagement with the
thread at a plurality of points by means of yield-
able parts that are formed out of the body, by
bending either the body, or a portion of it up-
wardly and inwardly upon itself, has distributed
the stresses uniformly between the thread and the
fastener, and has avoided the localization of
stresses at the point of entry.

Scientific investigation indicates that the re-
markable holding power provided by this nut,
heretofore referred to, is due to the fact that the
bent over end portion of the fastener provides an
inclined strut, extending from a region distant
from the root of that intermediate portion of
thé body, which, by reason of the slitting and
warping, provides in effect a short arm. The en-
gaging edge of the long strut would swing
through a sufficient arc, if the device were flat-
tened to materially bena the boit. However, the
rigidity of the bolt itself prevents such a bending
and, accordingly, the fastener obtains a remark-
ably tight hold on the bolt.

The thread-engaging portion of the body’

shown at {{ or {8 in the drawings constitutes in
effect an arm which has its outer end or line of
flexure approximately only half as far from
the bolt as the outer end or line of flexure
of the bent-over end portion 12 or 20.- Conse-
quently, as the arms are pulled downwardly to-
ward the body consequent upon rotation of the
bolt during the tightening operation, there is a
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holding power Is so pronounced that upon tight-
ening; the bolt will be sheared before the threads
will be stripped.

I ¢claim:

1. A sheet metal fastening device, comprising
a conical protuberance having an opening in the
top thereof, the edge of the wall of which pro-
vides s thread for engagement with a threaded
element, an integral projection overhanging said
protuberance and provided with a notch to engage
in the groove of the threaded element for the fas-
tening device beyond the groove that receives said
edge, and means formed as. an integral part of
said projection to act as a stop to limit the flat-
tening of sald protuberance.

2. A sheet metal structure for receiving a
threaded element, comprising a member having a
self-locking thread, integral means overhanging
the thread and provided with a notch to engage
in the groove of the threaded element beyond that
receiving the self-locking thread in the member,
and stops formed on said means at the sides of
said notch for engaging the surface of said mem-
ber adjacent the- self-locking thread whereby the
sheet metal structure is strengthened to with-
stand increased tightening forces.

3. A sheet metal nut comprising a body prowd-
ing a thread for engagement with a threaded ele-
ment, means overhanging said body and having a
notch therein for engaging in the groove of the
threaded element for said nut beyond that en-
gaged by said thread, and means formed as an
integral part of said first-mentioned means ex-
tending toward said body to limit the movement ,
of said means toward sald body.

4. A sheet metal nut, comprising a strip of
metal consisting of a body and a part projecting
out of the plane of said body and having a self-
locking thread therein, means to engage a thread
of a threaded element beyond the thread engaged
by the self-locking thread, and stop means formed
on said means for engaging the upper surface of
said part adjacent the self-locking thread where-
by said nut permits the application of increased
tightening forces.

5. A sheet metal nut having a portion provid-
ing a thread for engagement with a threaded
element and an integral projection overhanging
said portion having a notch to engage the
threaded element for the nut beyond the thread
in said portion, an integral body portion on said
nut for attaching the nut to a structure engaged
thereby, and means integral with said projection
engaging said portion -adjacent the threaded
opening therein for reinforcing the nut whereby
increased tightening forces may be applied to
said threaded element.

6. A sheet metal nut, comprising a body hav-
ing a protuberance therein provided with an
opening, the edge of said opening being shaped
to provide a thread.for a bolt, a portion formed
integrally with said body and return-bent to




overhang sald protuberance, an opening in said
portion aligned with said first-naméed opening,
" .and lug means depending from said portion to-
ward said body. L . :

7. A sheet metal nut comprising a body with
an opening for the passage of a threaded bolt,
- the body being warped about the opening to.pro-
vide a thread, and a leaf formed by bending the
body over at an acute angle to itself, so that
two thread engaging arms are provided springing

from different regions and of different length so-

that the ends of the arms move in different. arcs
as the bolt is tightened.

8. A spring fastening device having a sheet
. material body, a bolt-thread engaging portion on
the body shaped to conform with the helix .of
the thread of a bolt with which it is intended
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to be used, the thread engaging portion being -
formed with the body and extending forwardly -

therefrom, the point to which it extends upward~
ly from the body being located between the
opening and one end of the body, the body hav-
" ing one end thereof turned upwardly and in-
wardly in an-irclined direction toward the cen-
ter thereof and terminating adjacent the open-

ing and having a notch for receiving the bolt,

thread, the notch portion being shaped to con-
form to the axis of the bolt thread, said fastener
operating when the bolt is tightened to effect a
movement of the upper thread engaging portion
toward the axis of the bolt at a faster rate than
the lower bolt-engaging portion, whereby pres-
sure is exerted against the thread in different
degrees between the upper and lower thread en-
gaging portions. )

9. A nut comprising a strip of flexible resilient
sheet material consisting of a body having an
opening through it, a portion of the body adja-
cent thé opening being slitted and warped to
produce a helical thread at the end for engage-
ment with a thread on a bolt, and an arm above
said slitted and warped portion, said arm being
provided by a bent portion of the strip on a line
of fold transversely of the length of the strip,
said arm extending at an acute angle to the
plane defining the bottom of the strip beneath
it and formed at its end to engage another thread
of the bolt.

10. A sheet metal nut eomprising a strip of
flexible resilient sheet metal consisting of a body
having an opening through it, a portion of the
body adjacent the opening being slitted and
warped to produce a helical thread at the end
for engagement with a thread on a bolt, and an
arm above said slitted and warped portion, said
arm being provided by a bent-over portion of the
strip on a line of fold transverse of the strip, said
arm extending at an acute angle to the plane
_ defining the bottom of the strip beneath it, the
free end of said arm being warped and having a
concavity adapted to engage another thread of
the bolt, the bolt-engaging portions of the two
arms being spaced apart by the pitch distance
of the bolt or a multiple thereof, and said arm
being sufficiently longer from its point of flexure
than said warped portion to bring the engaging
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‘portions into con.c_tl‘on.. with. ﬂii!erént regions
‘the same helical ‘surface.on

. and formed at its end

3
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the bolt. ’
11. A nut compriging a strip’ of flexible: re-

silient sheet material consisting of a body having
‘‘an opening through it, a-portion of the body ad-

jacent the opening being longitudinally slitted
along two lines to prodice a short arm, the ma-
terial thereof being warped to. give & helical’
thread at the end for engagement with a thread
on s bolt, and'a longer arm provided by a bent
portion of the strip on a line of fold transversely
of the length of the strip and. extending above
said short arm, said longer arm extending at an
acute angle to the body.of the strip beneath it
nd to'engage another thread

of the bolt. - T
12. A sheet metal nut comprising a strip of
spring metal - consisting .of .a body hayving an

.opening through it, a portion of the body adja-

cent the opening being slit on two lines to pro-
duce a short arm which is warped to produce a
helical thread at the end for engagement with a
thread on a bolt, and a longer arm provided by

& bent-over portion of the strip on a substan- .

tially abrupt line of fold transverse of the strip, -
said longer arm extending above the short arm
at an acute angle to the body of the strip be-
neath ‘it, the free end of the longer arm being
warped and having a concavity adapted to en-
gage another thread of the bolt, the bolt-engag-
ing portions of the two arms being spaced apart
by the pitch distance of the bolt or a multiple
thereof, and the longer arm being sufficiently
longer- than the short arm to bring their engag-
ing portions into coaction with different regions
of the same helical surface on the bolt.

13. A spring fastening device for use on a

" threaded bolt comprising a body having an open-
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ing adapted to surround the bolt and having
two portions adapted to engage different threads
of the bolt, one engaging portion being the
warped wall about an opening through the in-
termediate portion of the fastening device, the
other engaging portion being a warped recess
in the end of an arm formed by bending back-
wardly the extreme portion of the strip, such
backwardly bent portion leaving the body of the
strip comparatively abruptly at an acute angle
and extending from the region of bend in an
inclined direction a materially greater distance
to the region where it may engage the bolt shank
than extends the intermediate body portion from
the root of the warped arm to the region where
it may engage the bolt shank. :

14. A fastener of flexible resilient sheet ma-
terial comprising a base portion from which are
deformed thread-engaging portions, the body of
said fastener having a portion bent over one of
said thread-engaging portions at an acute angle
to the base plane of the fastener and formed so

.as to provide an additional thread-engaging por-

- tion identical in function as that thread-engag-
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ing portion which it overlies but substantially
double its length. )

GEORGE A. TINNERMAN.




