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- 50 of accomplishing this is to use a screw-thread-
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To all whom it may concerwn:

Be it known that I, James M. Dober, a citi-

zen of the United States, residing in Philadel-

phia, Pennsylvania, have invented certain Im-

provements in Expansion Rivets, Bolts, &c.,
of which the following is a specification.
- My invention relates to certain Improve-

ments in means for securing rivets, bolts,

spikes, and like objects firmly in position.
My invention is especially applicable for

use where the hole to receive the rivet or other

article does not extend through the object to

which the rivet or other pin is to be secured.

The object of my invention is to provide
means for rapidly and permanently attaching
the rivet, bolt, or other pin by the use of an
expander so formed that it not only expands
the end of the rivet or other bolt and enlarges

the base of ' the hole, but is so formed that it |

will be fixed to the rivet or bolt, as fully de-
seribed hereinafter. - - B

In the accompanying drawings, Figure 1 is
a sectional view showing the expander and a
rivet in position to be driven into place. Fig.
9 shows a rivet driven in place and engaging

‘the expander. Tig. 3 is a view showing the
“end of a rivet tapered to correspond to the ta-

pered bottom of thehole. Fig. 4isasectional
view showing the end of a rivet split. Fig.
5 is an inverted end view of Fig. 4. Yig. 6
is a view showing the expander attached to
the rivet. Fig. 7 shows a cap for securing
the expander to the rivet. Fig. 8 shows an-
other means of securing the expander to the
rivet. Fig. 9 shows a rivet secured to the ex-
pander by solder or other means of fastening.
Figs. 10 and 11 show different forms of ex-
panders. Fig. 12 shows a rivet with a cor-

rugated outer surface. Fig. 13 showsasleeve |

or nut so shaped that it can be driven into an
opening and secured to the expander. FKig.
14 is a sectional view showing a soft-metal fer-
rule surrounding the end of the rivet. IKig.
15 is a view showing the hole having a flat
base, and Fig. 16 is a view showing the hole
enlarged at the base. | .

I will describe my invention in connection
with a rivet which is to be used for securing a
plate onto a metallic body. The usual method

| ed bolt and then ﬁrivet the end of this bolt, so

as to secure the plate to the body; but this
rivetinge loosens the threaded bolt in the body,
and consequently a very unsatisfactory fas-
tening is the result. | o 55
Expansion-bolts have been made in which

| a wedge is used for separating the end of the

bolt when driven: but these expansion-bolts

“are readily removable, as when power 1s ap-

plied to draw the bolt the expanded portions 60
simply contract as they draw from the wedge.
- By my invention the expander after the bolt

is driven is secured to the bolt, so that if the
bolt is withdrawn the expander must come
with it. Tests have shown that the resistance 05
to withdrawal is higher than the allowable
strain of engineering practice of the bolts to
which my invention is applied. _—

- Referring to Figs. 1 and 2 of the drawings,
A is the body in which is drilled a hole @ of 70
any depth required, having in the present in-
stance a conical base ¢/. Bisa plate which is
to be secured to the body A, and this plate has
a hole of the same diameter as the hole in the
body and is countersunk at & to receive.the 75
head of the rivet to be formed. D 1s the rivet- -
blank, made to snugly fit the hole 4, and in one
end of the rivet is a recess & of a given depth,
depending wupon the size of the rivet. This
recess forms an annular flange &' on the inner 8o
end of the rivet. E is an undercut expander,
in the present instance in the form of a ball,
which is so proportioned in reference to the
hole @ and the recessd in the rivet D that it will
spread the flange d' when the rivet is driven, ©5
so as to slichtly enlarge the hole near the
base, as clearly shown in Fig. 2, and condense
the metal of the body portion at this point, as
well as to condense the metal of the rivet. As
the rivet is driven, the flange d’ is forced over 9o
the ball between it and the walls of the open-

ing, and the flange is so proportioned that the

end of the rivet will pass beyond the center of
the ball and will crowd slightly under it, as

| clearly shown in Fig. 2, permanently securing 95
1 the ball to the rivet. In order toaid the rivet

in accomplishing this,I prefer to slightly bevel
the end of the rivet at &°, so that when the end
of the rivet strikes the base ¢ of the hole 1t

‘will be forced under theball. This is an im- 100
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portant feature, as it prevents the rivet leav-
ing the ball when the rivet is subjected to lon-
ogitudinal strain. - If the rivet is to be re-
moved after it is driven in place, the ball

must be removed with it, and thereforeit will-|

be seen that 1t is almost 1mpossible to remove
the rivet no matter how slight an enlargement
of the hole is made by the rivet when it is
driven. At the same time that the rivet i1s
driven 1n place in the body portion the heagl

of the rivet is formed, as clearly shown 1n |

Fig. 2, so that the action of the hammering
upon the rivet-head 1s to more firmly secure
the rivet to the body portion.

In Fig. 31 have shown a rivet provided with

an extended tapered end &°.

~ In Figs. 4 and 5 I have shown the flange of
a rivet S];)ht so as to allow it to freely expand
In Fig. 6 1 have shown a cocket ¢ formed in

the end of a rivet for the reception of the ball,

the extreme end &' of the rivet extending

“slightly past the center of the ball and turned

“onto the ball to secure it permanently to the
rivet.

This 1s especially desirable where a
number of different-sized rivets are used, each
size having a different-sized ball, as the balls

“must be in proportion to the diameter of the

30
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rivet and the diameter of the recess therein,

‘and by having the balls attached to the rivets

no mistake can be made by the riveter.
“In Fig. 7 I have shown a casing C, prefer-

'ably of soft metal, paper, or composmon

which ineloses the ball and is secured to the
end of the rivet for the purpose of holding
the ball to the rivet.

* In Fig. 8 I have shown the lugs ¢ for the
purpose of fastening the ball to the rivet.

- In Fig. 9 I have shown a stud-bolt having

"4 socket in which the ball rests, and the ball is

40

secured to the end of the bolt by solder 2 or
other material which will fasten the ball to

the end of the bolt.

TIn Fig. 10 I have shown a different form of

- undercut expander in place of the ball shown

~in the other figures.
shouldered head ¢ and a tapered portion ¢, fit-
ting the conical base of the hole. In the pres-
ent instance the end of the rivet is turned

This expander has a

- under the shouldered head, so as to conﬁne the

g0

expander to the rivet before it is driven.

- "'When the rivet is driven, the flange extends

- past the head and firmly secures the expander

55 .
Thaving a conical portion at each end, one cone

6‘0:"

to the rivet, as well as enlarging the hole near
the base.
In Fig. 11 I have shown an expander E’

ik

tting in the base of the hole and the other
extending- into the recess in the end of the
l'ivet'. "The expander has an annular groove
. into which the flange of the rivet extends

When the rivet is drwen so as to attach the
| expander to the rivet.

In Fig. 12 I have shown the rivet with a

| s‘eries of corrugations # on the outer surface
of the flanged portion, so that when the rivet

751,902

is driven the corrugated portion will be forced
into the walls of the opening. ThlS 1S par-
tlcularly useful where the rivet is to be se-
cured 1n soft metal or material, such as stone

O WOoOdk:-

In Fig. 13 I have shown a sleeve D’ or plug
secured in an opening by means of the ex-
pander the sleeve having a threaded central
opening, into which a threaded bolt can be
screwed. |

In Fig. 14 1 have ShOWIl a bolt having a
soft—metal ferrule A4 surrounding the end of
the bolt, and the bolt in this instance is shown
preferably split. The ferrule is also prefer-
ably tapered, as shown, and by means of this
construction the bolt can be driven into stone
or other material, the soft metal filling up the
uneven crevices of the stone.

In some instances the hole may have a flat
base, as shown in Fig. 15, and the hole may
be enlarged at the base, as shown in Fig. 16,
without departing from my invention.

Other modifications of the fastening may
readily suggest themselves, the essential fea-

ture being to expand the end of the rivet or

bolt in the opening, so as to enlarge the base
of the opening, at the same time confine the
expander to the bolt, so that it there is any
tendency to remove the holt the expander must
come with it.

The recess in the rivet can be of different
depths, as desired. As shown in Fig. 1, the
recess is of a sufficient depth that When the
rivet 1s driven to the fullest extent and seats
itself in the bottom of the hole the ball is
seated against the bottom of the recess in the

‘| rivet and has displaced the metal to such an

extent as to make the metal of the rivet snugly
fit the ball. This gives greater strength to
the rivet, as the Shoulder formed by the ex-
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pansion of the end of the rivet is considerably -

above the end of the recess in the rivet. In
some instances, however, there may be a space
left between the ball and the end of the recess
in the rivet without departmo* from the main
feature of my invention.

While I have shown my invention mainly
in connection with a rivet, it will be under-
stood that it can be used to secure any pin,
bolt, spike, or like object permanently in. po-
Sitlon

I claim as my invention—
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1. The combmatlon of a rivet or bolt hav-

ing a recess in one end thereof forming an
annular flange, an undercut expander la,rcrel
at 1ts o‘reatest dmmeter than the recess in the
rivet, so that when the rivet is driven its
flange will be expanded and will pass over
the expander and become attached thereto,
substantially as deseribed.

2. The combination of a rivet or bolt hav-

ing a recess in one end thereof forming an
annular flange, a ball larger than the recess
in the end of the rivet, so that when the rivet
is driven its flange Wlll be expanded and will
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 passover the ball and become attached there-
to, substantially as described.
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3 The combmatmn of a rivet or bolt hav-
ing a recess in one end thereof forming an

annular flange, the edge of said flange bemcr -4

beveled,an andercut expauder havinga greater
dmmeter than the recess, so that when the
rivet is driven its flange will be expanded and
the beveled edge of the flange will strike the
bottom of the “hole into which the rivet is
driven and will be forced unfler the expander,;

substantla,lly as described.
. The combination of a rivet or bolt hav-

ing a recess in one end forming an annular

ﬂancre, an undercut expander circular in sec-

tion, larger at its greatest diameter than the

recess, the recess being of such depth that
when the rivet 1s drwen the expander will
entirely fill it, causing the rivet to.expand

above the line 0f the recess and to become at-
tached to the expander, substantially as de-
seribed.

5. The combmatlon of a rivetor bolt hav-
ing a recess in the-end thereof formmﬁ' an
annular flange, a ball slightly larger than the |

recess, and means for securing the ball in the
recess, substantially as descnbed

6. The combination of a bolt or rivet hav-
ing in the end of the samearecesssurrounded

| by a- substantially continuous split annular

flange, and an undercut expander, substan-
tlallv circular in section, engaged by said

flange when the bolt or rivet is drwen, sup-.
-Stanmally as described.

7. The, combination of a rivet or bolt hav-
ing arecessintheend thereof formingaflange,
an expan&ble ferrule surrounding the ﬂa,nged
portion of the rivet or bolt, and an undercut
expander which will be ﬁrmlv attached to the
recessed end of the rivet or bolt when the lat-
ter is driven over the same, substantially as
described.

Intestimony whereof 1 h&ve s wned my name
to this speclﬁcatlon in the presence of two sub-

-Scrlbmcr witnesses.

JAMES M. DODGE.

Witnesses:
Wi, A. Barg,
Jos. H. KieiN.,
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