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2 Claims.
1

This invention relates to improvements in
riveting tools, and more particularly to an im-
proved rivet-bucking tool for use in restricted
spaces where it is not possible or convenient to
use 2 riveting hammer or the usual manually
applied bucker.

It is among the obJects of the invention to pro-
vide an improved rivet-bucking tool for use in
restricted spaces such as the spaces within tubes
and conduits and in various sheet metal compo-
nents of aircraft, which tool is operative to posi-
tively and firmly oppose a rivet end to upset the
same when g rivet hammer is operatively applied
to the opposite end of g rivet, or to oppose a rivet
head while the rivet end is upset by the hammer,
is readily adapted for use in conduits or other
enclosures of various cross-sectional shapes and
sizes, is expanded in operative position by man-
ually-controlled fluid pressure and collapsed by
the attraction of permanent magnetism of its
major parts, and is simple, durable and econom-
ical in construction, and easy to operate.

A somewhat more specific object resides in the
provision of an improved rivet-bucking tool com-
prising two operatively-associated, relatively
movable, work-engaging bodies relatively mov-
‘able in a separating direction by fluid pressure
and relatively movable toward each other by
magnetic attraction, and in the provision of vari-
ous alternatively usable work-engaging bodies
and adapters for accommodating the tool to the

interiors of hollow work pieoes of various shapes

and slzes.

Other objects and advantages will become ap-
parent from a consideration of the following de-
scription in conjunction with the accompanying
drawing, wherein:

. Pigure 1 is a plan view of the major Work-en-
gaging body of the rivet-bucking tool;

Figure 2 is a longitudinal cross-section of the
major tool body illustrated in Figure 1, and also
illustrates a cooperating work-engaging body
operatively associated with the major body and
shown partly in section and partly in elevation;

Figure 3 is an end elevation of the oooperatmg
work-engaging body;

Figure 4 is a side elevation of the work-engag-
ing body illustrated in Figure 3, a portion being
broken away and shown in cross-section to better
illustrate the construction thereof;

Figure 5 is an end elevation of the major work-

engaging body showing a strand-receiving. eye

applied thereto;
Figure 6 is a longitudinal cross-section of &

tubular work piece with the improved bucking
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inner end of the cylinder bore 1.

2

tool in operative position therein preparatory to-
performance of & riveting operation;
Figure 7 is a side elevation of a modlﬁed form

of cooperating work-engaging body, said modi-

fied body having a cushioned face and rounded
ends;

 Pigure 8 is a longitudinal cross-section of a
fragmentary portion of a work piece illustrating
the operation therein of a modified Work-engag-
ing body having rounded ends;

Ficure 9 is a cross-section of a fragmentary
portion of the major work-engaging body and
illustrates a modified form of cooperating work-
engaging body in operative association with the
ma.jor body, the modlﬁed body being in the shape
of a piston;

- Figure 10 is a transverse oross—sectmn of a
tubular work piece of rectangular cross-section
showing the improved working tool. in operative

position therein and provided with adapters ap-

plicable to the particular size and shape of the
WwOrk piece;

Figure 11 is a ftransverse oross-sectlon of
tubular work piece of circular eross—sectlonal
shape showing the bucking tool positioned there=
in and provided with a modified form of cooper-
ating work-engaging body for use m a Work pleoe
of curved or circular contour; |
 Figure 12 is a perspective view of an. adapter
applicable to the improved bucking tool to sup-
port the tool in a work piece; and

Figure 13 is a somewhat diagrammatic oross-

sectional view illustrating the manner in which

the tool may be drawn through a tubular Work
piece having bends therein.

- With continued reference to the drawmgs the
major work-engaging body of the tool, generally

indicated at 10 and particularly illustrated.in

Figures 1 and 2, is an elongated, rectangular
body of hard material, such as steel, and has
a, circular cylinder bore (1 therein perpendlo—
ular o and opening through one of the faces
thereof. Adjacent the cylinder bore, the body
is provided with a well or bore 12, and has a
fluid passage leading from an internally SCrew-

threaded counter-bore 13 in one end of the body

through bores 14, 15 and 6 to the bottom or
The counter-
bore {3 is positioned near the face of the body
through which the cylinder bore (i opens, and
the bores {4, 15 and 16 are provided to conduct

fluid under pressure from this location to the

‘bottom or inner end of the cylinder bore The

body 10 also has elongated recesses or grooves
iT and I8 in each end thereof, the grooves 18
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being adjacent and parallel to the face of the
hody opposite that through which the cylinder
bore i opens and the grooves IT being adja-
cent and parallel to the faces at opposite sides
of the cylinder bore. A strand-receiving eye {9
is threaded into the end of the body opposite
the end in which the counter-bore £3 is provided
to receive a wire or cord by means of which the
body may be pulled through a tubular conduit
or other structural enclosure, and a screw-
threaded hose coupling 28 has one end thereof

threaded into the counter-bore {3 and the op-
posite end received in the adjacent end of a

flexible hose 21 adapted to conduct fluid under
pressure from a suitable source, such ‘as g €0m~
pressed air tank, to the major Work-engagmﬂ*
body 10 of the bucking tool.

The work or rivet-engaging body which is ep-

eratively associated with the major body 9 is
provided in several different forms, as illustrated

in Figures 3, 4, and 7. The 51mp1est form of

_such body is illustrated in Figure 9, and com-
prises a right cylinder 22 having a concentric,
eylindrical recess 22’ therein opening to one end
of the cylinder, the other end of the cylinder
being closed and provided with a plain surface.
The cylinder 22 is placed in the cylinder bore
11 of the major body with the open end of recess
92’ foward the bottom or inner end of the cylin-
der bore. With this arrangement, if fluid under
pressure is admitted to the cylinder bore |1
through the fluid passage, the cylinder 2{ will
be forced ocutwardly of the cylinder bore, and, if
the bucking fool is located in a structure pro-
viding an enclosed space of suitable dimensicns,
will be brought into engagement with one sur-
face of the structure, the face of the major body
opposite the face through which the cylinder
bore opens being brought into contact with an
opposite face of the structure. If a rivet be now
inserted through an opening in the structure so
that its inner end bears against either the outer
face of piston 21 or the opposite face of body
{0 and a riveting hammer be .operatively ap-
plied to the outer end of the rivet, the inner
end of the rivet will be upset to the condition
of the rivets illustrated in Figures 8 and 10.
The recess 22’ provides g resilient cushion sup-
porting the body for recoil to hammer impacts.

‘The appllca,tlon of fluid under pressure, such ;

as compressed air, to fhe inner end of the cyl-
inder bore 1{ is controlled by a manually-op-
erated valve 23 interposed between the hose 21
and the source of fluid or pressure fiuid, such

as the .compressed air tank mentioned akove.
Thls control valve may be of conventional con-
struction and comprise a tubular portion 24, a
valve housine 25, a valve, not illustrated, within
the housing, and a plunger 26 having a head 27
promdmg a thumb button for conftrolling the
valve.

Piston 22 is fAtted into cylinder bore il with
o sliding fit and with sufficient clearance so that
the compressed air will gradually leak out of
the space befween the inner end of the piston
and the bottom of the cylinder bore when the
air is cut off at the valve 23. The piston is
drawn back into the cylinder bore by the force
of magnetic attraction, the piston 22, at least,
being highly magnetized arid constltutmg a per-
manent magnet having sufficient attraction for

the major body 108 to retract the piston into the
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cylinder bore as fthe compressed air leaks out |

past the piston after the valve 23 ig closed.

In the form of cooperating work-engagmg_

75

.4
body, or anvil, illustrated in Figures 3 and 4, a
piston 31 is provided, similar in all respects to
the piston 22 and having a concentric cylindrical
recess 382 therein. A rectangular plate 33 1Is
formed or secured on the closed end of the pis-
ton 81 and may have longitudinal and lateral
dimensions the same as those of the major
body 18, as indicated in Figure 2. In this ar-
rangement, the piston is:slidably received in the
cylinder bore of the major body (8, and a pin
24 projecting from the same side of plate 33

from which piston 3! projects is slidably re-

ceived in the bore 12 of the major body and
effectively restrains the cooperating boedy or
anvil, generally indicated at 35, from rotation
relative to the major body. A respective elon-
gated groove 36 ig provided in each end of the
anvil plate 33 for the attachment to this plate
of an adapter later to be-described.

- The modified form of cooperating Work.—en-
gaging body, illustrated in Figure 7 and gener-
ally indicated at 37, has the same components
31, 33 and 34 as has the body 3% illustrated in
Figures 3 and 4, but has a cushion 38 of some
suitable material, such as leather or rubber, on
the face thereof opposite the face from which the
piston 31 extends. This cushioned cooperating
vody member is operatively associated with the
mgior body member when it is desired to use
the major body member itself to provide the buck-
ine surface for the rivets. The cushion 38 then
bears against the opposite side of the structure
in which the bucking tool is located, so that such
opposite surface will not be marred or damaged
by the bucking tool, and frictional resistance to
miovement of the buckmg tool in the structure
will be provided. |

A further modified form of cooperating work-
engaging body is illustrated in Figure 11 and is
particularly adapted for use in tubes or conduits
of curved or circular cross-sectional shave. This
modified body, generally indicated at 49, is simi-
lar to the body 35 illustrated in Figures 3 and 4,
except that the upper surface of the plate 43,
corresponding to the plate 33 of the body 3%, is
beveled along the longitudinal sides thereof, as

indicated at 44, to provide a relatively narrow

rivet-bucking surface 4% at the top of the plate
which will contact the inner end of a rivet, such
as iz indicated at 46 in the tubular work piece
41, without interference by the contour of the
inner surface of the work piece.

Where the cooperating body or anvil is pro-
vided with a plate, both work-engaging bodies
of the tool are permanently magnetized in such a
manner that the north and south poles of these
permanent magnets are opposed, as illustrated
in Figure 6, so that there will be g strong mag-
netic attraction between the two bodies tending

to hold them together against accidental separa-

fion and also to move them relatively together
after they have been moved in a separating
direction by the application of fiuid pressure to
the inner end of the piston of the cooperating
body or anvil.

rigure 6 illustrates the use of the improved
bucking tool in a structure, such as a tubular
conduit, in which the bucking tool substantially
fits WIthout the use of exterisions or adapters.
In this case, a plate or sheet 88 is being secured
to the tubular structure €3 by rivets 59 inserted
through holes 51 provided in the upper wall of
the structure 49 and in the sheet or plate 48. In
this operation, the bucking tool is located beneath

g rivet Hole, a rivet 1s inserted through the hole
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and the thum’b button 27 depressed to admit com-
pressed air under the piston of the bucking tool
anvil, thereby raising the anvil into contact with
the upper wall of the structure 49. A riveting
hammer is then applied to the head of the rivet
at the upper side of the plate 48 and the rivet is
hammered until its inner end is upset against the
contacting surface of the bucking tool anvil, as
is illustrated at the right-hand end of the struc-
ture 49. After the rivet has been suitably upsel,
thumb button 27 is released to close the valve
23. whereupon the magnetic attraction acting
between the major body {0 and the anvil body
pulls these two bodies together, the air in the
cylinder bore of the major body escaping thr ough
the clearance between the cylinder bore and the
piston of the anvil body. If the struciure 49 is
g, relatively long conduit, a strand 52 is connected
to the eye 19 and extended through the structure
so that the bucking tool can be moved through
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the structure to the desired operative position. -

As illustrated in Ficure 13, the tool may be drawn
through a tubular structure 49’ having a bend
therein by use of the strand 2,

Where the cross-sectional area of the struc-
ture in which the bucking tool is used is mate-

rially larger than the cross-sectional area of the

bucking tool itself, as is the case of the structure
55, illustrated in Figure 10, suitable extensions
or adapters, generally indicated at 58, and illus-
trated in detail in Figure 12, are applied to the
bucking tool to hold it in proper operative posi-
tion in the structure. If the structure is of sub-
stantially the same width, but is deeper than the
bucking tool, a single adapter may be applied
to the side of the main bhody portion opposite the
anvil or may be applied to the anvil portion of
the tool, if the structure is of substantially the
same depth as the bucking tool, but substantially
wider, the extension may be applied to one side
of the main body 10, or, if the structure is both
wider and deeper than the bucking tool, one ex-
tension may be applied to a side of the main body
and another extension applied to the anvil or to
the part of the main body opposite the anvil.
The application of two such adapters to the buck-
ing tool is illustrated in Figure 10.

Fach adapter comprises an elongated strip of
thin, resilient metal having a width substantiaily
equal to the width of the bucking tool and hav-
ing bent-up end portions 57 disposed substantial-
ly at right angles to the intermediate portion 58
at the same side thereof. The outer ends of the
end portions 87 are further bent at right angles to
provide tongues 52 which are receivable in:the
grooves {7 and #8 in the ends of the mam bedy
{10, or in the grooves 36 of the anvil plate 23 to
secure the adapters to the bucking tool. The
ends of the tongues 59 are preferably rounded,

as clearly illustrated in Figure 12, to facilitate.
the insertion of the tongues into the correspond-

ing grooves in the bucking tool and facilitate
the removal of the tongues from the grooves.
When an extension is operatively secured to the
bucking tool, its intermediate portion 58 provides
g, resilient support for the bucking teol and one
or more such extensions may be used, as indi-
cated above, to accurately position the bueking
tool in the structure in which it is used.

The end portions 51 of the adapters %% join
the intermediate portions 58 thereof by curved
fillets 60 of substantial radius, so that, when an
adapter is at the bottom of the bucking tool,
the bucking tool may be easily moved over ob-
structions, such as the upset inner ends of rivets
50, as illustrated in FPigures 8 and 10.
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When the bucking tool is used in a tubular
work piece of circular section, as illustrated in
Figure 11, a special adapter, generally indicated
at 61, having a curved or partly cylindrical in-
termediate portion 62 corresponding to the
straight intermediate portion 58 of the adapter
56, may be used to operatwely support the buck-
ing tool in such a work piece.

The adapters 56 are preferably provided in sets
having end portions 58 of different lengths, so
that, by the use of selected adapters, the bucking
tool can be accommodated to structural enclo-—
sures of various shapes and sizes.

The invention may be embodied in ether spe-
cific forms without departing from the spirit or
essential - characteristics thereof. The present
embodiments are, therefore, to be considered in
all respects as illustrative and not restrictive, the
scope of the invention being indicated by the
appended claims rather than by the foregoing de-
scription, and all changes which come within the
meaning and range of equivalency of the claims
are, therefore, intended to be embraced therein.

I claim:

1. A rivet bucking tool a,dapted t0 be placed
between the side walls of a work piece comprising
a body having a bore opening through one face
thereof, an anvil having a face adjacent said one
face of said body, g piston projecting from said
anvil and slidably received in the bore in said
body, said body having a passage opening into
said bore for the admission of a pressure fiuid
into the space hetween the inner end of said bore
and the adjacent end of said piston to move said
body and said anvil relative to each other in a
separating direction, said body also having
grooves in each end thereof adjacent the edges
thereof at a location adjacent the opposite face
of said body, and an adapter having inwardly
extending tongues received in said grooves there-
by attaching said adapter to said body to cover
the face of said body opposite said one face, and
said adapter being shaped to correspond to and
be supported by one wall of a work piece while a
rivet is being bucked at the opposite wall of the
work piece by said anvil. .

2. A rivet bucking tool adapted to be placed be-~
tween the side walls of g work piece comprising &
body having substantially parallel flat faces and
flat side surfaces and a bore opening through one
face thereof, an anvil having a face adjacent
said one face of said body, a piston projecting
from said anvil and slidably received in the bore

in said body, said body having a passage opening

into said bore for the admission of a pressure

fluid into the space between the inner end of said

bore and the adjacent end of said piston to move

said body and said anvil relative to each other
in a separating direction, said body also having
srooves in each end thereof disposed one adjacent
each edge of each side surface and one adjacent
each edge of the face of said body opposite said
one face, and adapters having inwardly extend-
ing tongues received in said grooves attaching
said adapters to said body to cover the face of
said body opposite said one face and the side
surfaces of said hody, said adapters being shaped
t0 engage the adjacent walls of a work piece and
support the bucking tool therein while a rivet is
being bucked at the wall of a work piece adjacent
sald anvil.

SAMUEL E. HINKLE.
(References on foilowi_ng page)
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