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Description

[0001] The present invention relates to a riveting gun.
[0002] Prior art riveting guns of this type, designed to
apply break mandrel rivets of any kind, comprise a hand-
grip or handle and a substantially cylindrical body at-
tached to the handgrip transversally to the latter and
equipped at one end with a rivet gripping and breaking
off head.

[0003] The handgrip houses a pneumatic cylinder and
piston assembly which drives the piston of a hydraulic
cylinder housed in the body and coaxial with the latter.
[0004] The piston of the hydraulic cylinder has at-
tached to it a tubular rod, coaxial with the body, one end
of which is associated with the rivet gripping head, as
shown in document GB 2 116 102.

[0005] The rivets are applied as follows.

[0006] Therivet, held by the riveting gun gripping head,
is positioned inside the hole made in the parts to be
joined. The user then pulls the trigger on the handgrip.
This opens a first shutoff valve which puts a compressed
air source into communication with a chamber of the
pneumatic cylinder, which causes the related piston to
perform its forward stroke.

[0007] This pistonis equipped with a rod which, during
the forward stroke, runs through an oil filled chamber
inside the handgrip and communicating with the thrust
chamber of the piston of the hydraulic cylinder.

[0008] As it moves away from the rivet gripping head
against the opposing action of a return spring, the piston
applies, through the cylinder rod and gripping head, a
pulling force that upsets a portion of the rivet on the parts
to be joined and at the same time breaks off the rivet
mandrel or stem.

[0009] It has been found, however, that the hydraulic
mechanism that drives riveting guns of this type has the
inevitable disadvantage connected with oil leaks. Leak-
ing obviously gets worse as the gun gets older.

[0010] This means that the oil must be renewed or at
least topped up at regular intervals.

[0011] The attemptsto overcome this disadvantage by
more precise machining of the critical parts responsible
for leakages and by adding oil seals have considerably
increased production costs without fully solving the prob-
lem.

[0012] Also known to prior art are riveting guns fitted
with containers for collecting riveting debris, this debris,
as is well known, consisting of the spent rivet mandrels
or stems.

[0013] More specifically, the mandrel of each rivet, af-
ter being broken off, is ejected through a discharge chan-
nel coaxial with the riveting gun head and extending be-
tween an inlet at the gripping head and outlet leading into
the container, which is fixed to the body on the side op-
posite the gripping head.

[0014] The mandrel is driven along the discharge
channel by a stream of compressed air.

[0015] If the container is removed from the gun body,
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to empty it when it is full, for example, a safety device
prevents mandrels from being ejected until the container
is put back in place again.

[0016] The safety device may consist of a hand-oper-
ated valve to shut off the compressed air system or even
mechanical gate valve means to close the discharge
channel.

[0017] Neither of these types of device, however, pro-
vide a sufficient guarantee of safety.

[0018] Indeed, the former rely on a manual operation
and the latter, on account of the high pressure in the
pneumatic system and since they do not interrupt the
circulation of air in the system, may cause the mandrel
to backfire through the inlet of the discharge channel.
[0019] The aim of the present invention is to overcome
the above mentioned disadvantages.

[0020] Accordingly, the present invention provides a
riveting gun in accordance with claim 1. The invention
will now be described with reference to the accompany-
ing drawings which illustrate preferred embodiments of
it and in which:

- Figures 1 and 2 are longitudinal sections of a riveting
gunaccording to the presentinvention in two working
positions;

- Figures 3 and 4 show a part of the riveting gun of
Figure 1 in two different operating conditions.

[0021] With reference to Figures 1 and 2, the numeral
1 denotes in its entirety a riveting gun, in particular a
pneumatic one, comprising an elongated handgrip 2
whose longitudinal axis is labelled 3.

[0022] One end of the handgrip 2 is attached to a sub-
stantially cylindrical body 4, whose longitudinal axis, la-
belled 5, is substantially transversal to the axis 3 of the
handgrip 2.

[0023] Afirstend of the body 4 is equipped with a head
6 for gripping the mandrels 7 of the rivets 8, and the sec-
ond end is equipped with a cylindrical container 9 coaxial
with the body 4 and designed to collect the spent man-
drels 7 discharged from the riveting gun 1 after upsetting
of the rivets 8.

[0024] The free end of the handgrip 2, labelled 10 in
its entirety, is substantially cylindrical in shape, is closed
by a bottom wall 11 and defines within it a cylindrical
cavity 12, which is divided by a piston 13 into a first cham-
ber 14, between the piston 13 and the bottom wall 11,
and a second chamber 15 between the piston 13 and an
end wall, labelled 16, that is substantially parallel to the
bottom wall 11.

[0025] More specifically, the cylindrical cavity 12 and
the piston 13 together constitute first actuating means
associated with the handgrip 2.

[0026] Atthe end of the handgrip 2 close to the casing
4, there is pivotally mounted a trigger 17. The latter, act-
ing, in conjunction with a rod 18 parallel to the axis 3 and
sliding in a direction parallel to the axis 3, actuates a
distribution valve illustrated schematically as a block 19.
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The valve 19 is connected through a pipe 20 to a com-
pressed air source 21.

[0027] Whenthe trigger 17 is pulled, the valve 19 con-
nects the source 21 in known manner directly with the
first chamber 14 so as to drive the piston 13 from the rest
position illustrated in Figure 1 to the working position il-
lustrated in Figure 2. Alternatively, the valve 19 can also
connect the source 21 in known manner directly with the
second chamber 15 so as to drive the piston 13 from the
working position illustrated in Figure 2 to the rest position
illustrated in Figure 1.

[0028] Also in known manner and for the reasons de-
scribed below, the valve 19 uninterruptedly supplies a
chamber 23 inside the body 4 through a conduit, that is
schematically illustrated by a continuous line, labelled
22, in Figures 1 and 2, and that extends partly inside the
handgrip 2 and partly inside the body 4.

[0029] As shown in Figures 1 and 2, the piston 13 is
attached to a rod 24 that is coaxial with the axis 3 of the
handgrip 2 and slides in a guide sleeve 25 made in the
handgrip 2 itself. Fitted on the end of the rod 24 facing
the body 4 there is a wedge 26, one face 27 of which is
parallel to the axis 3 and another face 28, opposite the
face 27, being at a defined angle to the axis 3 and con-
stituting the active pushing section of a cam element 29
comprising a cam follower push roller 30 and a contact
and guide roller 31. Specifically, the cam follower 30,
which cooperates with the angled face 28 of the wedge
26, is rotatably mounted on a shaft 32, whose axis is
transversal to the axis 5 and which is in turn mounted on
a carriage 33 housed in the body 4 and running in the
direction of the axis 5. More specifically, the wedge 26,
the roller 30 and the carriage 33 together constitute sec-
ond actuating means connected to the first actuating
means by the rod 24.

[0030] As shown in Figures 1 and 2, the carriage 33 is
connected by a tubular rod 34 to the gripping head 6,
whilst on the side of the carriage 33 opposite the gripping
head 6, there is a cup-like element 35 that defines a seat
35a accommodating an end portion of an opposing hel-
ical spring 36 fitted between the end wall 37 of the seat
35a and a wall 38 transversal to the axis 5, parallel to the
end wall 37 and attached to the outer casing 39 defining
the body 4.

[0031] Looking in more detail, with reference also to
Figures 3 and 4, the seat 35a defined by the aforemen-
tioned cup-like element 35 and the face 38 form the
chamber 23 into which the conduit 22 leads.

[0032] The gripping head 6 comprises a rivet nozzle
40 screwed to the front end 41 of the casing 39 of the
body 4 and two jaws 42 housed in a respective chuck 43
connected to the end of the tubular rod 34 opposite the
end that is connected to the carriage 33.

[0033] With reference to Figures 1 and 2, the numeral
44 denotes a discharge channel for the mandrels 7 of
the rivets 8. This channel is coaxial with the axis 5 and
presents an inlet at the nozzle 40 and an outlet leading
into the container 9 and extending further through the
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gripping head 6, the tubular rod 34, the carriage 33 and
the walls 37 and 38.

[0034] As shown in more detail in Figures 2 and 3, the
chamber 23 is connected, through a hole 45 made in the
wall 38, to an annular chamber 46 extending around a
sleeve 47 that is coaxial with the axis 5 connecting the
wall 38 with an end wall 48 of the casing 39 of the body
4. With its outer cylindrical surface, the end wall 48 con-
stitutes a connector element for an open end 9a of the
container 9.

[0035] The aforementioned annular chamber 46 is
connected, through a passage 46a, to a hole 49 that
crosses the sleeve 47 at an angle towards the outlet of
the discharge channel 44, in such a way that the fluid
supplied by the source 21 flowing through the conduit 22
produces a Venturi effect that generates a vacuum inside
the discharge channel 44 capable of creating a sucking
action directed towards the outlet of the discharge chan-
nel 44.

[0036] The invention will now be described with refer-
ence to the operation of the riveting gun starting from the
conditions illustrated in Figure 1, where a rivet 8, asso-
ciated with the parts to be joined (not illustrated), has
been inserted with its mandrel 7 into the nozzle 40 of the
gripping head 6. When the trigger 17 is pulled, the valve
19, actuated by the rod 18, enables fluid under pressure
supplied by the source 21 to flow into the first chamber
14 and to drive the piston 13 along the cylindrical cavity
12 from the position illustrated in Figure 1 towards the
working position illustrated in Figure 2.

[0037] As a result of this, the rod 24 slides inside the
sleeve 25 and enables the wedge 26 to move the carriage
33 in the direction of the axis 5 towards the container 9,
as indicated by the arrow F1. More specifically, the face
27 parallel to the axis 3 runs on the contact and guide
roller 31, while the angled face 28 of the wedge 26 co-
operates and interacts with the cam follower push roller
30 in such a way as to drive the carriage 33 and hence
the tubular rod 34, the gripping head 6 and the chuck 43
along the body 4. As a result of this movement and
against the opposing action of the spring 36, the jaws 42
tighten around the mandrel 7, pulling it and breaking it
off while at the same time upsetting the rivet 8 on the
parts to be joined.

[0038] Atthis point, the vacuum generated by the Ven-
turi effect inside the discharge channel 44 produces suc-
tion which draws the broken mandrel 7 into the container
9 through the discharge channel 44.

[0039] When the trigger 17 is released, the valve 19
stops the compressed air from flowing into the first cham-
ber 14 and causes it to flow into the second chamber 15
so as to drive the piston 13 back to the rest position of
Figure 1 sothatthe cam element 29 moves to the lowered
position, causing the carriage 33 to move in the direction
opposite that indicated by the arrow F1 under the action
of the spring 36. This cycle is repeated for each rivet 8.
[0040] As shown in more detail in Figures 3 and 4, the
hole 45 reaches the annular chamber 46 through shutoff
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means 50 consisting of a valve 51 that opens and closes
a conduit 52 which pneumatically connects the hole 45
to the annular chamber 46.

[0041] More specifically, the chamber 23, the hole 45,
the conduit 52, the annular chamber 46, the passage 46a
and the angled hole 49 together constitute a circuit that
pneumatically connects the conduit 22 to the discharge
chamber 44.

[0042] The valve 51 is located inside a radial seat 53
formed in the outer housing 39 with one end open to the
outside environment and can move between two stable
positions. In the first of these positions, illustrated in Fig-
ure 4, the conduit 52 is closed, when the container 9 is
removed, under the thrusting action of the air present
inside the pneumatic circuit acting between the head 55
of the valve 51 and the end wall of the annular chamber
46. In this position, the valve 51 is held inside its seat 53
by a stop screw 56.

[0043] The valve 51 moves to the second stable posi-
tion, illustrated in Figure 3, in which the conduit 52 is
open, when the container 9 is applied to the back of the
end wall 48 of the casing 39 of the body 4.

[0044] Specifically, the container 9 is applied to the
end wall 48 by an axial movement such that the open
end 9a of the container 9 fits over the outer surface of
the end wall 48. Next, by a screwing action about the axis
5, the container 9, thanks to two helical sectors 57 made
on the inside surface of its open end 9a, intercepts a cap
58 on the outside of the valve 51, causing the latter to
gradually move radially in the direction of the axis 5 itself
and overcoming the resistance of the compressed air
and thus re-opening the connecting conduit 52.

[0045] Fromthe above description, itis clear that when
the container 9 is not fitted, the valve 51 is always in the
position in which it closes the pneumatic conduit 52, thus
closing the aforementioned pneumatic circuit and inter-
rupting the flow of air through the discharge channel 44
S0 as to avoid any risk of rivet 8 mandrels 7 being acci-
dentally ejected from the outlet of the channel 44 itself.

Claims

1. Arriveting gun comprising a handgrip (2), extending
along a longitudinal axis (3), and a substantially cy-
lindrical body (4) attached to the handgrip (2) trans-
versally to the latter along an axis (5) and equipped
at one end (41) with a head (6) for gripping the rivet
(8) mandrels (7), and further comprising a container
(9) that can be fixed to the body (4) at the end op-
posite the gripping head (6), first actuating means
(12, 13) associated with the handgrip (2), second
actuating means (26, 30, 33) associated with the
body (4) and controlled by the first actuating means
(12, 13), designed to apply to the gripping head (6)
a pulling force in the direction (F1) of the axis (5) of
said cylindrical body (4), a discharge channel (44)
coaxial with the body (4) and extending between an
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inlet at the gripping head (6) and an outlet leading
into the container (9) pneumatic means (19, 20, 21,
22) connected to the discharge channel (44) by a
pneumatic circuit (23, 45, 46, 46a, 49, 52) and de-
signed to produce a stream of fluid that discharges
rivet (8) mandrels (7) into the container (9), the riv-
eting gun being characterised in that the pneumat-
ic means (19, 20, 21, 22) comprise shutoff means
(50) for interrupting the stream of fluid; the shutoff
means consisting of a valve (51) that closes and
opens the circuit; the valve (51) being mounted in a
radial seat (53) formed in the body (4) with one end
opento the outside environment; the valve (51) being
able to move in a radial direction between two stable
positions, in the first of which the pneumatic circuit
(23,45, 46, 46a, 49, 52) is closed, when the container
(9) isremoved, and in the second of which the pneu-
matic circuit (23, 45, 46, 46a, 49, 52) is opened when
the container (9) is fitted to the body (4).

2. Theriveting gunaccordingtoclaim 1, characterised
in that it comprises also an annular chamber (46)
connected, through a passage (46a), to a hole (49)
that crosses a sleeve (47) at an angle towards the
outlet of the discharge channel (44), in such a way
that the fluid supplied by a compressed air source
(21) flowing through a conduit (22) produces a Ven-
turi effect that generates a vacuum inside the dis-
charge channel (44) capable of creating a sucking
action directed towards the outlet of the discharge
channel (44).

Patentanspriiche

1. Nietwerkzeug, enthaltend einen Handgriff (2), der
sich entlang einer LAngsachse (3) erstreckt, und ei-
nen im wesentlichen zylindrischen Kérper (4), ange-
bracht an dem Handgriff (2) quer zu letzterem ent-
lang einer Achse (5), ausgestattet an einem Ende
(41) mit einem Kopf (6) zum Greifen der Schafte (7)
der Nieten (8), und ausserdem enthaltend einen Be-
hélter (9), der an dem Korper (4) befestigt werden
kann, und zwar an dem entgegengesetzten Ende
von dem Greifkopf (6), erste, dem Handgriff (2) zu-
geordnete Antriebsmittel (12, 13), zweite, dem Kor-
per (4) zugeordnete Antriebsmittel (26, 30, 33), ge-
steuert durch die ersten Antriebsmittel (12, 13), dazu
bestimmt, auf den Handgriff (2) eine Zugkraft in der
Richtung (F1) der Achse (5) des genannten zylindri-
schen Koérpers (4) auszuuben, einen Ausstosskanal
(44) koaxial mit dem Korper (4) und sich zwischen
einem Einlass an dem Greifkopf (6) und einem Aus-
lass erstreckend, der in den Behalter (9) fuhrt, Druck-
luftmittel (19, 20, 21, 22), angeschlossen an den
Ausstosskanal (44) durch einen Druckluftkreis (23,
45, 46, 46a, 49, 52) und dazu bestimmt, einen Luft-
strom zu erzeugen, welcher die Schéafte (7) der Nie-
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ten (8) in den Behaélter (9) entladt, wobei das Niet-
werkzeug dadurch gekennzeichnet ist, dass die
Druckluftmittel (19, 20, 21, 22) Absperrmittel (50)
zum Unterbrechen des Luftstromes enthalten; wobei
die Absperrmittel aus einem Ventil (51) bestehen,
das den Kreis 6ffnet und schliesst; wobei das Ventil
(51) in einem radialen Sitz (53) montiert ist, einge-
arbeitet in den Kdrper (4) mit einem zu dem Aussen-
bereich hin offenen Ende; wobei das Ventil (51) in
der Lageist, sichin einer radialen Richtung zwischen
zwei stabilen Positionen zu bewegen, von welchen
in der ersten, wenn der Behélter (9) abgenommen
ist, der Druckluftkreis (23, 45, 46, 46a, 49, 52) ge-
schlossen wird, und von welchen in der zweiten,
wenn der Behalter (9) an dem Korper (4) befestigt
ist, der Druckluftkreis (23, 45, 46, 46a, 49, 52) ge-
offnet wird.

Nietwerkzeug nach Patentanspruch 1, dadurch ge-
kennzeichnet, dass es auch eine ringférmige Kam-
mer (46) enthalt, angeschlossen uber einen Durch-
lass (46a) an eine Bohrung (49), welche eine Muffe
(47) in einem Winkel zu dem Auslass des Ausstos-
skanals (44) hin gerichtet durchlauft, und zwar auf
solche Weise, dass die durch eine Druckluftquelle
(21) zugefihrte und durch eine Leitung (22) strémen-
de Luft einen Venturi-Effekt bewirkt, der ein Vakuum
im Inneren des Ausstosskanals (44) erzeugt, in der
Lage, eine zu dem Auslass des Ausstosskanals (44)
hin gerichtete Ansaugwirkung zu erzeugen.

Revendications

Un pistolet de rivetage comprenant une poignée (2)
s'étendant le long d’un axe longitudinal (3), et un
corps (4) essentiellement cylindrique, associé a la
poignée (2) transversalement a celle-ci le long d’'un
axe (5) et pourvu a une extrémité (41) d'une téte (6)
de prise des tiges (7) des rivets (8), et comprenant
en outre un réservoir (9) qui peut étre fixé au corps
(4) au niveau de I'extrémité située a I'opposé de la
téte de prise (6), des premiers moyens d'actionne-
ment (12, 13) associés a la poignée (2), des deuxie-
mes moyens d'actionnement (26, 30, 33) associés
au corps (4), asservis aux premiers moyens d'ac-
tionnement (12, 13) et destinés a appliquer sur la
téte de prise (6) une force de traction dans la direc-
tion (F1) de I'axe (5) dudit corps cylindrique (4), un
canal d’évacuation (44) coaxial au corps (4) et
s’étendant entre une entrée située au niveau de la
téte de prise (6) et une sortie débouchant dans le
réservoir (9), des moyens pneumatiques (19, 20, 21,
22) reliés au canal d’évacuation (44) par l'intermé-
diaire d’'un circuit pneumatique (23, 45, 46, 46a, 49,
52) etdestinés agénérer un courantde fluide servant
aexpulser lestiges (7) desrivets (8) dans le réservoir
(9), le pistolet de rivetage étant caractérisé en ce
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que les moyens pneumatiques (19, 20, 21, 22) com-
prennent des moyens d'arrét (50) servant a inter-
rompre le courant de fluide ; lesdits moyens d'arrét
consistant en une soupape (51) de fermeture et
d’ouverture du circuit ; la soupape (51) étant montée
dans un logement radial (53) prévu dans le corps (4)
avec une extrémité ouverte vers I'extérieur ; la sou-
pape (51) pouvant prendre, par un mouvement ra-
dial, deux positions stables dont la premiere déter-
mine la fermeture du circuit pneumatique (23, 45,
46, 46a, 49, 52), quand le réservoir (9) est déposé,
et dont la deuxieme détermine I'ouverture du circuit
pneumatique (23, 45, 46, 46a, 49, 52), quand le ré-
servoir (9) est fixé au corps (4).

Le pistolet de rivetage selon la revendication 1, ca-
ractérisé en ce qu’ il comprend aussi une chambre
annulaire (46) reliée, par l'intermédiaire d’un étroit
passage (46a), a un trou (49) qui traverse de biais
un manchon (47) vers la sortie du canal d’évacuation
(44) de maniere a ce que le fluide alimenté par une
source d'air comprimé (21) a travers un conduit (22)
génére un vide par effet Venturi a l'intérieur du canal
d’évacuation (44) & méme de générer un flux d'as-
piration dirigé vers la sortie dudit canal d’évacuation
(44).
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