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This invention relates to riveting machines and
has -special reference to a machine for utilizing
hollow or tubular rivets.

Tn many mechanical operations it is necessary
to perform a riveting operation in & place where
it is very difficult or often impossible to insert
a rivet and support the same by a dolly so that
the projecting end may be hammered for rivet-
ing. In other instances it is similarly impossible
to insert a rivet for its end to be projected for
upsetting by a riveting hammer or die.

T am aware that attempts have been made to

utilize a riveting machine which will employ hol-
jow or-tubular rivets having the preformed heads
on the outside of the structures to be riveted to-
gether, the heads to be subsequently formed being
located on the inside. In such machines how-
ever two classes are employed. In one of these
classes the riveting is done hetween = pair - of

" jaws which are forced together, one of these
jaws carrying an upsetting die for the inner un-
expanded end of the rivets. Inthe other of these
classes an implement has been inserted through
the hollow rivet and spun around to upset the
rivet. In the latter class it has been attempted
to affect the spinning over of the tubular end
by means of a loosely supported spinning mem-
ber. I have found by experience that this loosely
supported spinning member does not make 3
uniform riveting of the projecting inward -end
with the consequence that one side or the other
js loose and the rivet does not hold properly.

One of the important objects of the present
invention is to provide a novel arrangement of
the latter class wherein the spinning member is
.so mounted that no looseness or play will occur
and that the shank of the spinning member will
so closely fit the tubular rivets that a perfectly
uniform spinning of the projecting end will oc-
cur so that the rivet. will be held uniformly on
all sides firmly against the material to be riveted.

A second -object of this invention is {o provide
1 device of this character wherein the main and
sliding frames are so arranged that by increas-
ing the grip of the hand the riveting member
will be forced into riveting position.

A third important object of the invention is to
provide a novel device of this character wherein
spring means of improved arrangement will re-
store the riveting member to non-riveting posi-
tion after the riveting is accomplished.

A fourth important object of the invention is
to provide a novel form of riveting nose or head
wherein the hollow rivet may slip over and yet
fit firmly on the shank of the riveting head.

A further important object of the invention is
to provide a device of this ‘character wherein the
riveting shaft may be driven either manually or
by motor means.

wWith ‘the above and other objects in view, as 5
will bs presently understood, the invention con-
sists in general of certain novel details of con-~
struction and combination of parts hereinafter
fully . described, illustrated in the accompanying
drawings, and specifically pointed out in the ap-
pended claims. i

Tn the .accompanying drawings, like characters
of reference indicate like parts in the several
views, and: : .

Tgure 1 is a side elevation of the preferred
form of the mechanism. ‘

‘Figure .2 is-a section on the line 92 of Fig-
ure 1. ) :

Figure 3 is .a transverse section illustrating
several sheets of fabric or metal with 2 hollow
or ‘tubular rivet inserted therein.

Tigure 4 is a view similar to Figure 3 but with
the hollow rivet spun into riveting position. .

Figure 5 is a sectional view through & modified
form 'of rivet adapted for use in connection with
this machine.

Pigure 6 is a side elevation of a machine of
+his.character wherein the main frame constitutes
the body of an electrical drill or the like.

Pigure Tis a view similar to Figure 6 but show-
ing the top plan view thereof.

Figure 8 is a detailed view showing the end
of the riveting member.

Figure 9 is a transverse section of Figure 1 on
the line 9—9 thereof. 35

In the preferred embodiment of the inven-
tion there is provided a frame indicated gener-
ally at 10. This frame includes a pair of parallel
side members H of tubular construction and con-
nected at their rear ends by a transverse tubular
member {2 which is suitably connected to the
vear ends of the members {1 as by welding or
the like. The side members {1 extend forwardly
from the member 12 and from the forward ends
of these members |1 extend converging members
{3 which meet as at {8, The forward ends of
the members 12 unite to clasp a tubular bearing
{5 which extends forwardly and has a reduced
forward end 6 to receive the rear portion of a
nipple {1 having a flat bearing surface 18 for
the headed end of a rivet as will presently be
explained. The nipple 17 is secured to the re-
duced end 16 and :is held .from accidental rota-
tion thereon by a set screw 19,

Mounted within the frame formed by the
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members {1, {2 and 13 is a rectangular frame in-
dicated at 20 in general. This rectangular frame
is formed of a pair of segmento-cylindrical side
members 2! which are connected at the rear by
a transverse tubular member 22 which consti-
tutes a hand grip. The forward ends of the mem-
bers 41 are similarly connected by a tubular mem-
ber 28. Thus the inner or sliding frame 20 can
slide longitudinally on the members |1 whereon
the members 2f are mounted. The tubular mem-~
ber 23 is of generally rectangular cross section
and the forward and rear sides of this member
23 are provided respectively with bearing open-
ings 24 wherein is journaled a shaft 25 which is
aligned with the opening in the member 15 and
extends forwardly therein to the nipple 7.

On the rear end of the shaft 25 is fixed, by a
pin 28 or the like, a bevelled gear 271 which
meshes with a bevelled gear 28 rotatably mount-
ed on a stub-shaft 29 £xed in one of the side
walls of the member 23. In order to prevent
forward displacement of the shaft 25 the latter
is provided with a keeper screw 386 which is
screwed into the rear end of the member 25 and
bears against the rear face of the member 2§ as
best shown in Figure 2. As has been previously
stated, the gear 28 revolves upon the shaft 29.
This shaft 29 is fixed in the side of the member
23 and the gear 28 is provided with a hub 3I
which extends out to the outer end of the stub-
shaft 29 and is there secured by a screw 32. On
the hub 31 is mounted the hub 33 of a crank arm
34 which has at its outer end a crank handle 35.
By this means whenever the crank handle 35 is
rotated the gear 28 will be rotated and conse-
quently the gear 27 will be likewise rotated. The
rotation of the gear 21 will cause rotation of the
shaft 25. .

The nipple 17 is provided with an axial rela-
tively small opening 36 and the forward end of
the shaft 35 is similarly provided with a relatively
small screw threaded opening 371 wherein is
screwed the rear end of a riveting member indi-
cated in general at 38. This riveting member
consists of a shank 39 which fits snugly into the
nipple 171 so that it revolves, upon such motion
being imparted to it, without any looseness in
the nipple 17. Furthermore the shaft 25 fits so
closely in the member (5 that it also revolves
without any looseness. Under these circum-
stances when the shaft 25 is revolved there will
be no vibration or lateral movement of the rivet-
ing member with respect to the entire device.

The member 38 consists of a body or shank 39
of cylindrical form and projecting angularly from
this member is an arm 40 of generally conical
form so that the arm reduces in diameter from
its connection with the body 39 outwardly. At
the terminal portion of this arm is provided a
ball member 41 which projects laterally from the
body 39 and thus overhangs that body. The pro-
portions of the parts 41, 40 and 39 are such that
a tubular rivet may be slipped over the parts 41
and 48 and slide down on the part 38 to closely
engage the same so that there can be no rattling
or lateral displacement of the rivet with respect
to the body 39. In other words the nose 41 is,
by this construction, so positioned that when the
body 39 is rotated on a fixed axis the ball 41 will
rress down uniformly on all sides of the hollow
rivet.

As shown in Figures 3 and 4 there is disclosed
a hollow or tubular rivet indicated in general at
42. This rivet has a cylindrical body portion 43
of uniform internal and external diameters and
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at one end is provided with a flange or head 44
which projects outwardly from the periphery of
the body £3. In performing the riveting opera-
tion with this type of rivet there has been indi-
cated a series of plates or lamninae 45 having
openings 46 therein through which the rivet may
be projected so that the body 33 extends there-
through and the flange 44 rests upon the outside
of these laminae. Now when the member 38 is,
by suitable manipulation, slid into the rivet 42
the ball 41 lies inwardly on the inner end of said
rivet. Then, upon gripping the members {2 and
22 in one hand and pressing nose {1 against the
head 44 and drawing member 22 toward mem-
ber 12, the crank 85 may be rotated, pressure
being maintained at all times between the mem-
bers {2 and 22 to urge member 22 toward mem-
ber 12. The consequence of this is that the ball
41 will engage on the inner edge of the bore of
the rivet 82 and will spread the latter out into
rosition such as is shown at Figure 4. Obviously
the exact conformation of this rivet will depend
largely upon the conformation of the ball 4 S0
that it is not to be understood that in all cases
the rivet will assume the exact position shown in
Figure 4. However, since the member 38 revolves
around its axis, which axis is held by the operator
in substantial coincidence with the axis of the
rivet 42, it will be obvious that the riveting flange
41 of the rivet will be uniformly distributed
around the inside of the members 45 and will
tightly grip these members together. While there
has here been shown three members it is obvious
that any two or more members may be thus riv-
eted together. It is further obvious that all of
this riveting may be accomplished from the ex-
terior of the rivet, that is, the side on which the
flange 44 is located. - After the riveting is accom-

plished, it is merely necessary to relax the pres-.

sure on the members 22 and (2. Now these mem-
bers 22 and 12 are so arranged that the member
20 is drawn forwardly upon relaxation of the
members 22 and (2. This is accomplished by a
pair of coiled tension springs 48 each of which
has its rear end connected to a bracket 49 fixed
on the member 23 and has its forward end con-
nected on a bracket 50 fixed on the respective
member 3. Consequently these springs 48 urge
the member 20 forwardly at all times.

It is fo be observed that when the device is
operated the face {8 contacts with the flange 44
and thus compresses the rivet between the ball
41 and the face 18 of the nipple 7.

While in Figures 3 and 4 the rivet has been
shown as having a flat flange 44 yet it is by no
means necessary that this flange should have
any particular conformation. As in Figure 5, the
flange may have a tubular portion 5! and a but-
ton-head flange 52 on its outer side. Further-
more the flange may be varied under various
conditions since the device is intended particu-
larly for the use of riveting parts of aeroplanes
together and under those circumstances the
flange such as shown in 44 and 52 may be stream-
lined in any desired manner. ’

In Figures 6 and 7 is shown a form of the de-
vice adapted for use in connection with an elec-
tric or hydraulic drill, the body of the drill being
indicated in general at 53. As is usual in such
drills there is provided a handle member 54 at
the rear end thereof and at the forward end of
the drill is provided a collet 55 adapted to grasp
the member 38. This collet corresponds to the
forward end of the member i5 and the member
38 revolves with the collet. On top of the drill

10

15

20

25

30

35

85

65

70

(]



10

15

25

30

35

40

50

<
<

60

9,200,662

B3 is provided & slide member 56 having a longi-

tudinal slot 57 and member 56 is held to the
body 538 by means of suitable bolts 58. The body
56 . extends rearwardly of the handle 54 and is
provided with a downwardly extending handle
portion 58 between which and the rear of the
handle 54 is arranged spring means 68 which
normally urges the handle 88 away from the
handle 58. On the forward end of the body
56 is carried a nipple 86a which corresponds un-
der all conditions to the member (7, having a
forward face 81 which forms the abutment for the
riveting device when the handle 54 is drawn rear-
wardly of the handle 59 so that the ball 41 clamps
the rivet and, by the rotation effected by the drili
53, causes that ball to rotate around on the in-
wardly projecting portion of the rivet so as to
expand that inward portion in the manner gen-
erally indicated in Figure 4.

Obviously, under these circumstances, the de-
vice may either be manipulated by hand or be
driven by a standard drill apparatus such as is
worked by the use of electric current or by hy-
draulic means.

Tt has been carefully explained how the device
operates with the handle or manually driven de-
vice as shown in Figures 1 and 2 and it will be
observed that the device may be equally well op-
erated by the mechanism shown in Figures 6 and
7. The head &1 joins the part 40 by a curve 4ia
and a notch 41d is provided to allow the edge of
the member 42 to pass onto the member 38.

Tn view of what has been described there has
been provided a simple and efficient device of
the kind set forth and for the purpose intended.

Tt is obvious that many minor changes may be
made in the form and construction of the inven-
tion without departing from the material prin-
ciples thereof. It is not therefore desired to con-
fine the invention to the exact form herein
shown and described butb it is desired to include
all forms which are properly included within the
appended claims.

Having -thus described the invention, what is
claimed as new, is:

1. A main frame, a sliding frame slidably
mounted on the main frame to move forwardly
and backwardly thereon, a shaft journalled in
said frame and slideable longitudinally of the
main frame, a guide at the forward end of the
main frame, means to rotate said shaft akbout an

axis fixed in respect to sald frame, an abutment .

member fixed on the main frame, and 2 riveting
member carried by said shaft to oppose said
abutment member and revoluble with said shaft.

2. In a device of the kind described, a main
frame comprising a rear handle grip and a pair
of side members extending forwardly therefrom,
a sliding frame mounted between said forwardly
extending members and composing a pair of
sliding members mounted on said forwardly ex-
tending members and transverse members con-
necting the forward and rearward ends of said
sliding members, converging members extending
forwardly from said main frame slide members,
a shaft having its rear end journalled in said
sliding frame and its forward end journalled in
the converging ends of said converging mem-
bers, means to rotate said shaft, a bearing carried
on said shaft to hold the same in constant axial
position relative to said main frame, means urg-
ing said sliding frame forwardly, a fixed nipple
carried on the forward end of said main frame
and constituting a rivet abutment, and a riveting
member extending forwardly of said sliding frame

3
and main frame and movable with the former,
said riveting member having a nose thereon to
engage inside of 2 tubular rivet.

3. Tn a device of the kind described, a main
frame comprising a rear handle member, a pair
of spaced side members extending forwardly
from said rear handle member, a pair of con-
verging side members extending forwardly from
the front end of side members, a sliding frame
consisting of a pair of side members engaging
the side members of the main frame and of a
pair of transverse members connecting the side
members of the sliding frame, a tubular guide
carrvied by the forward ends of the converging
members, a nipple fixed cu the forwsrd end of
the tubular guide and having an axial opening
therethrough, a shaft closely fitting said tubular
guide for revolution and sliding movement there-
in, a rod fixed on the forward end of said shaft
and closely fitting in the opening of the said nip-
ple, said rod being revoluble in and slideable
through said nipple opening, a spinning head on
said rod offset laterally from the axis thereof,
znd means to rotate said shaft.

4, Tn a device of the kind described, a main
frarae comprising a rear handle member, a pair
of spaced side members extending forwardly from
said rear handle member, & pair of converging
side members extending forwardly from the
front end of side members, a sliding frame con-
gisting of a pair of side members engaging the
side members of the main frame. and of a pair of
transverse members connecting the side mem-
bers of the sliding frame, a tubular guide car-
ried by the forward ends of the converging mem-
bers, a nipple fixed on the forward end of the
tubular guide and having an axial opening there-
through, a shaft closely fitting said tubular guide
for revolution and sliding movement therein, a
rod fixed on the forward end of said shaft and
closely fitting in the opening of the said nipple,
said rod being revoluble in and slideable through
said nipple opening, a spinning head on said
rod. offset laterally from the axis thereof, jour-
nalled openings in the forward transverse slide
member and receiving the rear end of said shait,
a stub-shaft extending laterally from the cen-
tral portion of the forward transverse slide mem-
ber, a bevel gear fixed on the rear portion of
said first mentioned shaft, a second bevel gear
revolubly mounted on the stub-shaft and mesh-
ing with the first bevel gear, and a crank han-
dle attached to the second bevel gear.

5. In a device of the kind described, a main
frame comprising a rear handle members, a pair
of spaced side members extending forwardly
from said rear handle member, a pair of con-
verging side members extending forwardly from
the front end of said side members, a sliding
frame consisting of a pair of side members en-
gaging the side members of the main frame and
of a pair of transverse members connecting the
side members of the sliding frame, a tubular
guide carried by the forward ends of the con-
verging members, a nipple fixed on the forward
end of the tubular guide and having an axial
opening therethrough, a shaft closely fitting said
tubular guide for revolution and sliding move-
ment therein, a rod fixed on the forward end of
said shaft and closely fitting in the opening of
the said nipple, said rod being revolvable in and
slidable through said nipple opening, a spinning
head on said rod offset laterally from the axis
thereof, journalled openings in the forward
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end of said shaft, a stub-shaft extending laterally
from the central portion of the forward trans-
verse slide member, a bhevel gear fixed on the
rear portion of said first mentioned shaft, a sec-
ond bevel gear revolvably mounted on the stub-
shaft and meshing with the first bevel gear, and
spring means wrging said slide forwardly.

6. A spinning head for a riveting machine of
the class described and comprising a cylindrical
body portion, a conical portion, and a ball end,
said conical portion connecting said ball end and
said body portion, the axis of said conical por-
tion extending at an angle to the axis of said
body portion, the ball end projecting laterally

3y from the conical portion in the direction of tilt

of said conical portion.

7. A spinning head for a riveting machine of
the class described and comprising a cylindrical
body portion, a conical portion, and a ball end,
said conical portion connecting said ball end
and said body portion, the axis of said conical
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portion extending at ari angle to the axis of said
body portion, the ball end projecting laterally
from the conical portion in the direction of tilt
of said conical portion, there being a small recess
on one side of said body portion where said body
portion merges with said conical portion.

8. A spinning head for a riveting machine of
the class described, and comprising 2 cylindri-
cal body portion, a conical portion, and a ball
end, said conical portion connecting said ball
end and said body portion, the axis of said coni-
cal portion extending at an angle to the axis of
said body portion, the ball end projecting later-
ally from the conical portion in the direction of
tilt of said conical portion, there being a small
recess on cne side of said body portion where
said body portion merges with said conical por-
tion, said side heing radially alined with said
ball end.

COLUMBUS FORREST WELCH.
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