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. . 1
THis invention Telates to tubular rivets -dnid
‘gSpecially to rivets of the type Which are- ‘applied
ahd upset from one side of the work.
The rivet ‘of the invention constitutes an im-
provément over the typs rivet disclosed ‘in the
Patent ‘of Harry E. Waner No. 2,149,199 dated
“Pebruaty 28, 1939. Rivets of the type disclosed
“in this patent have enjoyed wide ‘commercial ac-
“céptance. As -constructed heretofore they have
c0mpnsed a shank hdving a-eylindrical counter-
bore ‘éxtending in from the ‘head end providing
g, télatively thin wall adapted to be -outwardly
bitlged ‘against the work and terminating in a
“threaded ‘portion- engageable with a draw-rod-of
a heading tool.

- ‘The prior-rivet, while being ‘capable -of accom-
‘modating variations in work thickness, some-
‘times referred to -as grip range, has been limited
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in ‘the range of :$uch thickness throughout which

“the thost effective upsetting .can be effected; this
‘range having been dependerit to a large extent
“1upon the ratio :of slenderness of the wall of the
‘counterbored portion which s outwardly bulged
in the psétting operation. The material ‘gvail-
able for cutward bulging has been -that part of
.the wall of the counterbored portion between the
work ‘and ‘the first thread cotvelution, and the
recomnmended -grip range has of ne’cessity. been
‘donsiderably -less than the total length 'of the
‘gounterbore.
the counterbore, to the end of increasing the
sgrip ‘range, has had the objection that for very
thin work and for very thick work, the bulge has
‘sometimes been formed in a faulty manner:so

. that full holding strength has not been obtained.:;

An object of this invention is to: provide a. tu-
bular rivet of an improved construction -for ac-

- :commodating work over -an :increased range of
_thicknesses. -‘Further objects are to provide a

-tubular rivet having a wall construction such that:

it may be outwardly bulged for strong gripping
-of 'work both of very small thickness and of rela-
tively great thickness, to_provide for a self-regu-
lating position of bulge in accordance with the

work thickness, to provide an internal thread:,

-construction in which the thread does not begin

with:-abrupt-full depth-but is of gradually increas-
-iing  depth, thereby making a portion of the
~threaded region capable of outward bulging as
. needed to accommodate relatively thick work..

- A more:specific object is to provide a tubular

-rivet having a cylindrical shank 2 tapered bore,
-and internal threads.

Other ‘objects will appear from the followmg
description and the -accompanying ‘drawings ‘in..
whlch

‘Fig.1:is-an elevation in sec¢tion of a rivet- con-
‘Sttucted “ih-accordahice with and- embodymg the
“jnvention.

‘Mere ‘extension of the length .of,
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1 in the upset condition as applied ‘to ‘rela‘tively
‘thih Work showh Wwith a draw rod and setting
“gnvil o4 Heading tool before the latier ‘are re-
moved parts ‘beihg sectioned and broken away.
e, 3'isa sectional elevation of the rivet in‘the
‘1ipsét ‘Gonditicn as applied to r‘elatwely th‘lck
Work, parts being broken away.

Fig. 4 is a perspective view of fhe Fivet ‘pricr
to insertion in ‘the Work.

Ih adcordarice with the ‘inveiition a tubilar
rivet' {0 as it appears before upsetiing is ‘Shown
in Flgs 1and 4. The rivet 18 comprises a shank
11, which may be flahged 4t orie end to foim a
head IZ and has a bore extending therethrough.

The THore is thregded at 14 for receiving a'screw
of & Heading ‘tool for upsettihg the Tivet 10 and
Tor receivitig 'a screw of a bolt after ‘Upsetting
‘of the ¥ivet. The wall 'of the shank i is of
greater thickness at the thireaded portion 4 than
‘Bt the portion adjacent the head end’12 and grad-
nally decreases i thickness toward the head
‘end.” Although a decrease in -thickness ‘may ‘be
‘obtaifed progressively in ‘any Suitable manner ‘it
“is ‘preferred to obtain this by ‘tapering ‘the wall
‘) ‘thickness toward ‘the hiead end, as by taperitg
‘the bore from ‘the head end to an ‘afigle such as
is indicated by the broken lines {3, i3.

" The “tapered ‘wall portion extends into the
‘thyeaded ‘portion 14-and the <¢rest of the threads
toward ‘the ‘head ‘end ‘12 conform %o the taper

n-the ‘same. By removing part of these
‘thireads the load imposed in upsetting the rivetis
‘distributed thore -evenly over the wall ‘and is ‘hot
‘goncentrated ‘in - few ‘threads.

TIn Fig. 2'the rivet 18is shown in-the upset con-
;‘dltion gr1ppmg ‘wokk 1% which may temprise
“gtie-bT Mmore thin sheets of ‘metal or other mate-
‘rigl. “The sheet ‘member i85 is apertured &t 16
“to receive ‘the rivet 40. In order -to upset the
rivet 10 it is inserted in the -sheet mémber 45
With‘the flange ‘of ‘the head ‘end 42 agaihst the
‘outer-surface of ‘the wall of the sheet ‘member.
A divgw Fod-1 T-0TF ‘o heading tool-is threaded to
‘erizage ‘the threaded -portion d-of the shanki4.
-Thedraw-red 471-is pulled toward-a setting anvil
48 of the ‘heading tooel which movement Sub-

~jeets- ‘the: sshank to an "axial upsetting  force

‘through the thredds-of the shank. The'upsetting
force is applied with circumferential uniformity

"By Wirtie :of ‘the thréaded-connection which. as-

stres uhiform pressure  application -entirely
@around the-rivet by the 'draw rod:i4.: The taper

‘of-"the-shahk portich I -causes the wall porticn
«having ‘the -least ‘Tesistance to outward bulging
.10 be adjacent the wall:of the sheet member :i5:as
the shank wall thickness is progressively greater
gwayfromthe work,gnd the wall isisubstantially
“supported in-the aperture 16 of the sheet mem-

- iig, 24s an elevétion of the rivet: shown‘m Fig 80 "ber 4b-Kowhrd the hesd end 2. -A Correetly
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shaped bulge 19 with good holding strength re-
sults upon upsetting as shown in Fig. 2. The
heading tool may be removed by unscrewing the
draw rod 11 whereupon the rivet 18 not only is
held in the work but produces internal threads in
which a holding secrew may be inserted for attach-
ment purposes if desired.

In Fig. 3 the rivet 10 is shown in the upset con-
dition gripping a sheet member 20 of greater
thickness than the sheet member 15 shown in Fig.
2. Because the position of outward bulging is
determined by the thickness of the sheet mem-~

ber the same size rivet grips the relatively thick

sheet member 20 with effectiveness, a part of
the tapered and threaded wall being bulged in this
application.

It is evident that a considerable range of
thicknesses of work may be accommodated by the
rivet of the invention. This is highly desirable
for reasons among others of reducing the num-
ber of rivet sizes needed to accommeodate the
variety of thicknesses of work which may be used
with this rivet.

Variations may be made without departing from
the scope of the invention as it is defined in the
following claims.

I claim:

1. A tubular rivet adapted to be upset in work
by outward bulging of the wall of the rivet under
an axial upsetting force and axial pressing of
the bulge against the face of the work, said rivet
comprising a shank having g bore extending
therein from an end thereof and having a eylin-
drical threaded portion, the root diameter of the
threaded portion being uniform throughout and
the wall of the shank being gradually reduced in
thickness from gaid threaded portion toward said
end providing for outward bulging anywhere
along the extent of the reduced wall thickness
as determined by the fhickness of the work
against which the bulge is pressed in the axial
direction.

2. A tubular rivet adapted to be upset in work
by outward bulging of the wall of the rivet under
an axial upsetting force and axial pressing of the
bulge against the face of the work, said rivet
comprising a shank having a bore extending into
said shank from an end thereof, said shank being
internally threaded with the root diameter of the
threaded portion being uniform throughout and
the wall of the shank being gradually reduced in
thickness toward said end providing for outward
bulging anywhere along the extent of the reduced
wall thickness as determined by the thickness of

the work against which the bulge is pressed in.

the axial direction.

3. A tubular rivet adapted to be upset in Work
by outward bulzing of the wall of the rivet under
an axial upsetting force and axial pressing of the
bulge against the face of the work, said rivet
comprising a shank having a head end and a bore
extending into said shank from said head end,
said bore tapering away from said head end and
terminating in a cylindrical portion thereof for
outward buiging anywhere along the extent of
the tapered wall thickness as determined by the
thickness of the work against which the bulge is
_pressed in the axial direction, said cylindrical
portion of the bore having a thread therein with
a constant diameter of the thread groove which
extends into and along. a tapered portion of the
bore.

4. A tubular rivet adapted to be mserted 1n an
aperture and upset therein from one side of the
work, said rivet comprising a tubular gshank hay-

ing a head end and a bore extending into the
shank from said head end terminating in a
threaded portion for engaging a threaded up-

. setting member to upset the rivet by outward
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pbulging of the rivet against the work and axial
pressing of the bulge against the face of the work
under axial upsetting force applied through the
member, the wall of said shank being of gradually
increasing thickness from said head end, which
gradually increasing thickness extends into said

 threaded portion, thereby providing for outward
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bulging anywhere along the extent of the tapered
wall thickness against which the bulge is pressed
in the axial direction.

5. A tubular rivet adapted to be inserted in an
aperture in sheet work material and upset therein
from one side of the work to grip work by out-
ward bulging thereof and axial. pressing of the
bulge against the face of the work, said rivet
comprising a tubular shank having a flanged head
at one end thereof and a bore extending into
the shank from said head and terminating in a
threaded portion: for engaging a threaded up-
setting member, said bore being tapered away
from said head with the thread depth reduced in
height in accordance with szid taper, thereby
providing for outward bulging anywhere along
the extent of the tapered wall thickness as deter-
mined by the thickness of the work against which
the bulge is pressed in the axial direction.

6. A tubular rivet adapted to be upset in work
by outward bulging of the wall of the rivet under
an axial upsetting force and axial pressing of the
bulge against the face of the work, said rivet com-
prising a shank with a substantially uniform
outer diameter having a head end and a bore
extending into said shank from said head end,
said bore tapering away from said head end pro-
viding gradually changing wall thickness for
outward bulging anywhere along the extent of
the tapered wall as determined by the thickness
of the work against which the bulge is. pressed
in the axial direction, said bore terminating in g
¢ylindrical portion having a thread therein which
extends into and along the tapered portion of the
bore.

7. A tubular rivet adapted to be mserted in
an aperture and upset therein from one side of
the. work to grip the work by outward bulging
thereof and axial pressing of the bulge against
the face at the opposite side -of the work, said
rivet comprising a shank having a bore extend-
ing into said shank from an end thereof and a
threaded portion at the other end of said shank
with a uniform root diameter not greater:than
the diameter of said bore at the first-mentioned
end for engaging an upsetting tool inserted in
the bore from said first-mentioned end, said
skank having a wall of gradually decreasing
thickness toward said first-mentioned end to pro-
vide for said outward bulging anywhere along the
extent of the gradually decreasing wall thickness
as determined by the thickness of .the work
against which the bulge is pressed in the axial
direction.

8. A tubular I‘lV"t adapted to grip work by

_outward bulging thereof and axial pressing of the

70

bulge against the face of the work, said rivet

" comprising a shank of substantially uniform out-

side diameter having a bore extending. into said
shank from an end thereof and being internally
threaded at the other end of said shank with the

- diameter of said bore at the first-mentioned end

76 .

being at least as great as the diameter of the
thread roots:and the diameter:of the thread
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roots being uniform throughout, said bore taper-
ing away from said first-mentioned end of the
shank toward said other end in a manner such
that threads located in the tapered region have
crests conforming to said taper to- provide a
tapered wall thickness for said outward bulging
anywhere along the extent of the tapered wall
thickness as determined by the thickness of the
work against which the bulge is pressed in the
axial direction. :
RUSSELL S. COLLEY.
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