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Description

FIELD OF THE INVENTION
BACKGROUND OF THE INVENTION
(1) FIELD OF THE INVENTION

[0001] The presentinvention relatestoa control device
for angle adjustable hand tool.

(2) DESCRIPTION OF THE PRIOR ART

[0002] Aconventional angle adjustable handtool is dis-
closed in US Pat. No. 7131356 which includes a spring
and a positioning plate at the front end of the adjusting
member and the positioning plate supports the driving
head when the adjusting member is disengaged from the
teeth of the driving head such that the driving head does
not fall suddenly. However, extra parts are required and
the assembly processes becomes complicated and dif-
ficult.

[0003] Another conventional angle adjustable hand
tool is disclosed in US Pat. No. 7168346 which includes
a button and a hole is defined in the center of the button
so as to accommodate a second connection member.
This requires a larger area for the button. When a small
scale of hand tool is manufactured, the area button be-
comes a difficult part to be manufactured and a small
area of button might be broken when drilling the hole at
its center.

[0004] Further, EP 1533081, US 6857341, US
6216317, US 2004083861 and US 7131356 also dis-
close similar adjustable hand tool, which include a handle
and a head that is angle-adjustable to the handle.
[0005] The presentinvention intends to provide a con-
trol device for an angle adjustable hand tool which in-
cludes a simple and compact structure and effectively
control the driving head during the process for setting its
angle.

SUMMARY OF THE INVENTION

[0006] The present invention relates to an angle ad-
justable hand tool which comprises a handle having a
first connection end and a first hole is defined axially in
the first connection end so as to receive a spring and a
pawl therein. A second hole is defined in the first con-
nection end and perpendicularly communicates with the
firsthole so as to receive another spring and button there-
in. A driving head includes a driving member and a sec-
ond connection end which is pivotably connected to the
first connection end and includes a second engagement
end. The pawl is includes a first engagement end which
is removably engaged with the second engagement end.
At least one first flat surface is defined in a shank of the
pawl and a first contact surface connects the at least one
first flat surface. The button includes at least one second
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flat surface which is matched with the at least one first
flat surface of the pawl. A recess is defined in the button
and located substantially perpendicular to the at least
one second flat surface. A second contact surface con-
nects the recess.

[0007] When the button is pushed, the second contact
surface is disengaged from the first contact surface and
the pawl is then located in the recess of the button so
that the driving head can be pivoted and the second en-
gagement end of the driving head moves over the first
engagement end of the pawl to adjust the angle of the
driving head relative to the handle. The first engagement
end of the pawl is engaged with the second engagement
end again when releasing the button.

[0008] The primary object of the present invention is
to provide a control device for adjusting the driving head
relative to the handle, the driving head is kept being en-
gaged with a pawl when pivoting to a new angle. The
control device is easily to be assembled and operated.
[0009] The present invention will become more obvi-
ous from the following description when taken in connec-
tion with the accompanying drawings which show, for
purposes of illustration only, a preferred embodiment in
accordance with the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

Fig. 1 is an exploded view to show the control device
of the angle adjustable hand tool of the present in-
vention;

Fig. 1-1 shows the button and the spring for biasing
the button;

Fig. 1-2 shows the pawl and the spring for biasing
the pawl;

Fig. 2 shows that the pawl is engaged with the teeth
of the driving head;

Fig. 3 shows a partial cross sectional view of the
control device of the hand tool;

Fig. 3-1 is a cross sectional view taken along line a-
ain Fig. 3;

Fig. 4 is an enlarged cross sectional view to show
that the pawl is engaged with the teeth of the driving
head;

Fig. 5 is a plain view to show the button is pushed
and pawl is not positioned by the button;

Fig. 6 is a side partial cross sectional view to show
that the button is pushed and the driving head is piv-
oted;

Fig. 6-1 is a cross sectional view taken along line b-
b in Fig. 6;

Fig. 7 is an enlarged cross sectional view to show
the pawl is located in the recess of the button when
the button is pushed;

Fig. 8 is an exploded view to show another embod-
iment of the control device of the present invention;
Fig. 8-1 shows the button and the spring for biasing
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the button of the embodiment in Fig. 8;

Fig. 8-2 shows the pawl and the spring for biasing
the pawl of the embodiment in Fig. 8;

Fig. 9 is a plain view to show the button is pushed
and pawl is positioned by the button for the embod-
iment of Fig. 8;

Fig. 10 is a side partial cross sectional view to show
thatthe buttonis not pushed and the pawl is engaged
with the driving head for the embodiment of Fig. 8;
Fig. 10-1 is a cross sectional view taken along line
c-c in Fig. 10;

Fig. 11 is a cross sectional view to show that the
pawl is engaged with the teeth of the driving head;
Fig. 12 is a plain view to show the button is pushed
and pawl is not positioned by the button for the em-
bodiment of Fig. 8;

Fig. 13 is a side partial cross sectional view to show
that the button is pushed and the driving head is piv-
oted for the embodiment of Fig. 8;

Fig. 14 is a cross sectional view taken along line d-
din Fig. 13;

Fig. 15 shows that the driving member is a ratchet
driving member;

Fig. 16 shows that the driving member is a box end;
Fig. 17 is a plain view to show yet another embodi-
ment of the hand tool;

Fig. 18 is a side view of the control device and the
hand tool in Fig. 17, and

Fig. 19 shows that the pawl is engaged with the teeth
in the pin for the hand tool in Fig. 17.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] Referring to Figs. 1 to 7, the angle adjustable
hand tool of the present invention comprises a handle 10
having a first connection end 11 and a first hole 114 is
defined axially in the first connection end 11. The first
connection end 11 includes two protrusions 112 and a
space 111 is defined between the two protrusions 112.
A second hole 115 is defined in the first connection end
11 and perpendicularly communicates with the first hole
114. Two respective springs "A", "B" are received in the
first and second holes 114, 115 respectively. A driving
head 40 includes a driving member 41 such as an open
end as show in Fig. 1 or a ratchet driving member as
shown in Fig. 15 or a box end as shown in Fig. 16. A
second connection end 42 which is pivotably connected
between the two protrusions 112 of the first connection
end 11 by extending a pin "C" through the two respective
first pin holes 113 on the two protrusions 112 and the
second pin hole 44 defined through the insertion of the
drivinghead 40. Theinsertionincludes asecond engage-
ment end 43 which includes teeth defined therein. The
teeth are shaped to include a V-shaped space or U-
shaped space defined between the teeth of the second
engagement end 43.

[0012] A pawl 20 is movably received in the first hole
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114 and biased by the spring "A", the pawl 20 includes
a first engagement end 21 which is a wedge end and
removably engaged with the teeth of the second engage-
ment end 43. A first flat surface 22 is defined in a shank
of the pawl 20 and a first contact surface 23 connects
the at least one first flat surface 22. A first guide surface
25 connects the first contact surface 23 of the pawl 20.
[0013] A button 30 is engaged with the second hole
115 and biased by the spring "B". The button 30 includes
a second flat surface 31 which is matched with the first
flat surface 22 of the pawl 20. A recess 32 is defined in
the button 30 and located substantially perpendicular to
the second flat surface 31. A second guide surface 34 is
connected between the recess 32 and a second contact
surface 33. As shown in Fig. 4, the pawl 20 is pushed by
the second contact surface 33 and the spring "B" so that
the first engagement end 21 is engaged with the teeth of
the second connection end 42 of the driving head 40.
[0014] As shown in Figs. 5, 6, 6-1 and 7, when the
button 30 is pushed by the user, the button 30 is lowered
and the second contact surface 33 is disengaged from
the first contact surface 23, the pawl 20 is then located
in the recess 32 of the button 30. The pawl 20 is not
longer positioned by the second contact surface 33 so
that the driving head 40 can be pivoted and the second
engagement end 43 of the driving head 40 moves over
the first engagement end 21 of the pawl 20 to adjust the
angle of the driving head 40 relative to the handle 10.
When releasing the button 30, the first engagement end
21 of the pawl 20 is engaged with the second engage-
ment end 43 again and the pawl 20 is positioned by the
button 30.

[0015] Figs. 8-14 show another embodiment of the
control device of the present invention, wherein the pawl
20includes aslot 24 defined axially therein so as to define
two first flat surfaces 22 in two facing insides of the slot
24. Correspondingly, the button 30 includes two second
flat surfaces 31 and the recess 32 is located at two re-
spective ends of the two second flat surfaces 31. The
shank of the button 30 is movably engaged with the slot
24 and the two second flat surfaces 31 are engaged with
the first flat surfaces 22. By this way, the button 30 cannot
rotate. The second contact surface 33 connects the re-
cess 32 via the second guide surface 34 which is a curved
and convex surface. The operation processes are the
same as the first embodiment of the control device.
[0016] Figs. 17 to 19 show that the first connection end
11 of the handle 10 includes an insertion and the second
connection end 42 of the driving head 40 includes two
protrusions with a space defined therebetween so that
the insertion of the first connection end 11 of the handle
10 is pivotably connected between the two protrusions
of the second connection end 42 by the pin "C". The pawl
20 is movably inserted in the first hole in the first connec-
tion end 11 and the button 30 is perpendicularly engaged
with the pawl 20 in the first connection end 11. The pin
"C" includes a second engagement end "C1" which in-
cludes teeth and located in the space between the two
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protrusions. The first engagement end 21 of the pawl 20
is engaged with the second engagement end "C1".
[0017] When the button 30 is pushed, the second con-
tact surface 33 is disengaged from the first contact sur-
face 23 of the pawl 20 and the pawl 20 is then located in
the recess 32 of the button 30. The driving head 40 can
be pivoted and the second engagement end C1 of the
pin "C" moves over the first engagement end 21 of the
pawl 20 to adjust the angle of the driving head 40 relative
to the handle 10. The first engagement end 21 of the
pawl 20 is engaged with the second engagement end
"C1" again when releasing the button 30.

[0018] The pawl 20 and the button 30 are directly in
contact with each other and the pawl 20 is activated when
the button 30 is pushed so that the number of parts can
be minimized and the driving head 40 does not drop sud-
denly when the button 30 is pushed.

Claims
1. An angle adjustable hand tool comprising:

a handle (10) having a first connection end (11)
and a first hole (114) defined axially in the first
connection end (11), a second hole (115) de-
fined in the first connection end (11) and per-
pendicularly communicating with the first hole
(114), two respective springs (A, B) received in
the first and second holes (114, 115) respective-
ly;

adriving head (40) having adriving member (41)
and a second connection end (42) which is piv-
otably connected to the firstconnectionend (11);
a second engagement end (43, C1) provided at
the driving head (40) or at a pin (C);

a pawl (20) movably received in the first hole
(114) and having a first engagement end (21)
which is removably engaged with the second
engagement end (43, C1), at least one first flat
surface (22) defined in a shank of the pawl (20)
and a first contact surface (23) connecting the
at least one first flat surface (22);

a button (30) engaged with the second hole
(115) and including at least one second flat sur-
face (31) which is matched with the at least one
first flat surface (22) of the pawl (20), a recess
(32) defined in the button (30) and located sub-
stantially perpendicular to the at least one sec-
ond flat surface (31), a second contact surface
(33) connecting the recess (32), when the button
(30) is pushed, the second contact surface (33)
being disengaged from the first contact surface
(23) and the pawl (20) is then located in the re-
cess (32) of the button (30) so that the driving
head (40) is pivoted and the second engage-
mentend (43, C1) ofthe driving head (40) moves
over the first engagement end (21) of the pawl
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(20) to adjust the angle of the driving head (40)
relative to the handle (10), the first engagement
end (21) of the pawl (20) is engaged with the
second engagement end (43) again when re-
leasing the button (30).

The hand tool as claimed in claim 1, wherein the first
connection end (11) of the handle (10) includes at
least one first pin hole (113) and the second connec-
tion end (42) of the driving head (40) includes at least
one second pin hole (44), a pin (C) extends through
the at least one first pin hole (113) and at least one
second pin hole (44).

The hand tool as claimed in claim 1, wherein the first
connection end (11) includes two protrusions (112)
and a space (111) is defined between the two pro-
trusions (112), the second connection end (42) of
the driving head (40) includes an insertion which is
pivotably received in the space (111).

The hand tool as claimed in claim 1, wherein the
pawl (20) includes a slot (24) defined axially therein
so as to define two first flat surfaces (22) and one
first contact surface (23).

The hand tool as claimed in claim 4, the button (30)
includes two second flat surfaces (31) and the recess
(32) is located at two respective ends of the two sec-
ond flat surfaces (31), the second contact surface
(33) connects the recess (32).

The hand tool as claimed in claim 1, wherein a first
guide surface (25) connects the first contact surface
(23) of the pawl (20).

The hand tool as claimed in claim 1, wherein a sec-
ond guide surface (34) is connected between the
recess (32) and the second contact surface (33).

The hand tool as claimed in claim 7, wherein the
second guide surface (34) is a curved and convex
surface.

The hand tool as claimed in claim 1, wherein the
second engagement end (43) includes teeth defined
therein.

. The hand tool as claimed in claim 1, wherein the

driving member (41) is an open end.

. The hand tool as claimed in claim 1, wherein the

driving member (41) is a box end.

Patentanspriiche

Winkeljustierbares Handwerkzeug, das umfasst:
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einen Griff (10), der ein erstes Verbindungsende
(11) und ein erstes Loch (114) aufweist, das axi-
al in dem ersten Verbindungsende (11) vorge-
sehen ist, wobei ein zweites Loch (115) in dem
ersten Verbindungsende (11) vorgesehen ist
und rechtwinklig mit dem ersten Loch (11A) in
Verbindung steht, wobei zwei Federn (A, B) je-
weils in dem ersten und dem zweiten Loch (114,
115) aufgenommen sind;

einen Antriebskopf (40), der ein Antriebsele-
ment (41) und ein zweites Verbindungsende
(42) aufweist, welches drehbar mit dem ersten
Verbindungsende (11) verbunden ist;

ein zweites Eingriffsende (43, C1), das an dem
Antriebskopf (40) oder an einem Stift (C) vorge-
sehen ist;

eine Klaue (20), die beweglich in dem ersten
Loch (114) aufgenommen ist und die ein erstes
Eingriffsende (21) aufweist, welches l6sbar mit
dem zweiten Eingriffsende (43, C1) in Eingriff
steht, wobei mindestens eine erste ebene Fla-
che (22) in einem Schenkel der Klaue (20) vor-
gesehen ist und wobei eine erste Kontaktflache
(23) mit der mindestens einen ersten ebenen
Flache (22) verbunden ist;

einen Knopf (30), der mit dem zweiten Loch
(115) in Eingriff steht und mindestens eine zwei-
te ebene Flache (31) umfasst, die mit der min-
destens einen ersten ebenen Flache (22) der
Klaue (20) ausgerichtet ist, wobei eine Ausneh-
mung (32) in dem Knopf (30) vorgesehenist und
im Wesentlichen rechtwinklig zu der mindestens
einen zweiten ebenen Flache (31) angeordnet
ist, wobei eine zweite Kontaktflache (33) mit der
Ausnehmung (32) verbunden ist, wobei wenn
der Knopf (30) gedriickt wird, die zweite Kon-
taktflache (33) von der ersten Kontaktflache (23)
getrenntwird und die Klaue (20) danninder Aus-
nehmung (32) des Knopfes (30) angeordnet ist,
so dass der Antriebskopf (40) gedreht wird und
sich das zweite Eingriffsende (43, C1) des An-
triebskopfes (40) zu dem ersten Eingriffsende
(21) der Klaue (20) bewegt, um den Winkel des
Antriebskopfes (40) relativ zu dem Giriff (10) zu
justieren, wobei das erste Eingriffsende (21) der
Klaue (20) mit dem zweiten Eingriffsende (43)
wieder in Eingriff kommt wenn der Knopf (30)
losgelassen wird.

Handwerkzeug nach Anspruch 1, wobei das erste
Verbindungsende (11) des Griffs (10) mindestens
ein erstes Stiftloch (113) umfasst und wobei das
zweite Verbindungsende (42) des Antriebskopfes
(40) mindestens ein zweites Stiftloch (44) umfasst,
wobei sich ein Stift (10) durch das mindestens eine
erste Stiftloch (113) und das mindestens eine zweite
Stiftloch (44) erstreckt.

10

15

20

25

30

35

40

45

50

55

10.

1.

Handwerkzeug nach Anspruch 1, wobei das erste
Verbindungsende (11) zwei Vorspriinge (112) um-
fasst und ein Raum (111) zwischen den zwei Vor-
spriinge (112) definiert ist, wobei das zweite Verbin-
dungsende (42) des Antriebskopfes (40) einen Ein-
schub umfasst, der drehbar in den Raum (111) auf-
genommen ist.

Handwerkzeug nach Anspruch 1, wobei die Klaue
(20) einen Schlitz (24) umfasst, der axial darin defi-
niert ist, um zwei erste ebene Flachen (22) und eine
erste Kontaktflache (23) zu definieren.

Handwerkzeug nach Anspruch 4, wobei der Knopf
(30) zwei zweite ebene Flachen (31) umfasst und
wobei die Ausnehmung (32) an zwei entsprechen-
den Enden der zwei zweiten ebenen Flachen (31)
angeordnet ist, wobei die zweite Kontaktflache (33)
mit der Ausnehmung (20) verbunden ist.

Handwerkzeug nach Anspruch 1, wobei eine erste
Fihrungsflache (25) mit der ersten Kontaktflache
(23) der Klaue (20) verbunden ist.

Handwerkzeug nach Anspruch 1, wobei eine zweite
Fuhrungsflache (34) die Ausnehmung (32) und die
zweite Kontaktflache (33) verbindet.

Handwerkzeug nach Anspruch 7, wobei die zweite
Fihrungsflache (34) eine gebogene und konvexe
Flache ist.

Handwerkzeug nach Anspruch 1, wobei das zweite
Eingriffsende (43) Z&hne umfasst, die darin definiert
sind.

Handwerkzeug nach Anspruch 1, wobeidas Antrieb-
selement (41) eines vom Typ Gabel ist.

Handwerkzeug nach Anspruch 1, wobeidas Antrieb-
selement (41) eines vom Typ Ring ist

Revendications

1.

Outil a main a angle ajustable comprenant :

une poignée (10) ayant une premiere extrémité
de connexion (11) etun premier trou (114) défini
axialement dans la premiére extrémité de con-
nexion (11), un second trou (115) défini dans la
premiere extrémité de connexion (11) et com-
muniquant perpendiculairement avec le premier
trou (114), deux ressorts respectifs (A, B) logés
respectivement dans le premier et second trou
(114, 115) ;

une téte d’entrainement (40) ayant un élément
d’entrainement (41) et une seconde extrémité
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de connexion (42) qui est reliée de maniere pi-
votante a la premiére extrémité de connexion
(11);

une seconde extrémité d’encliquetage (43, C1)
prévue sur la téte d’entrainement (40) ou sur
une cheville (C) ;

un cliquet (20) logé de maniére mobile dans le
premier trou (114) et ayant une premiere extré-
mité d’encliquetage (21) qui est encliquetée de
maniére amovible avec la seconde extrémité
d’encliquetage (43, C1), au moins une premiére
surface plate (22) définie dans une tige du cli-
quet (20) et une premiére surface de contact
(23) reliée a au moins une premiére surface pla-
te (22) ;

un bouton (30) encliqueté avec le second trou
(115) et comprenant au moins une seconde sur-
face plate (31) qui correspond a la premiére sur-
face plate qui existe au moins (22) du cliquet
(20), un évidement (32) défini dans le bouton
(30) et situé substantiellement perpendiculaire-
ment a la seconde surface plate qui existe au
moins (31), une seconde surface de contact (33)
reliée a 'évidement (32) lorsque le bouton (30)
est pousseé, la seconde surface de contact (33)
étant désengagée de la premiére surface de
contact (23) etlatige (20) est ensuite située dans
I'évidement (32) du bouton (30) si bien que la
téte d’entrainement (40) est pivotée et la secon-
de extrémité d’encliquetage (43, C1) de la téte
d’entrainement (40) se déplace sur la premiére
extrémité d’encliquetage (21) du cliquet (20)
pour ajuster 'angle de la téte d’entrainement
(40) par rapport a la poignée (10), la premiére
extrémité d’encliquetage (21) du cliquet (20) est
encliquetée a nouveau avec la seconde extré-
mité d’encliquetage (43) lorsque le bouton (30)
est relaché.

Outil 2 main selon la revendication 1 dans lequel la
premiere extrémité de connexion (11) de la poignée
(10) comprend au moins un premier trou de cheville
(113) et la seconde extrémité de connexion (42) de
la téte d’entrainement (40) comprend au moins un
second trou de cheville (44), une cheville (C) s’étend
a travers le premier trou de cheville qui existe au
moins (113) et au moins un second trou de cheville
(44).

Outil 2 main selon la revendication 1 dans lequel la
premiere extrémité de connexion (11) comprend
deux saillies (112) etun espace (111) est défini entre
les deux saillies (112), la seconde extrémité de con-
nexion (42) de la téte d’entrainement (40) comprend
uninsert qui est logé de maniére pivotante dans l'es-
pace (111).

Outil 2 main selon la revendication 1 dans lequel le
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10.

1.

cliquet (20) comprend une fente (24) quiy est définie
axialement de maniére a définir deux premiéres sur-
faces plates (22) et une premiére surface de contact
(23).

Outil a main selon la revendication 4, le bouton (30)
comprend deux secondes surfaces plates (31) et
I'évidement (32) est situé a deux extrémités respec-
tives des deux secondes surfaces plates (31), la se-
conde surface de contact (33) est reliee a I'évide-
ment (32).

Outil a main selon larevendication 1 dans lequelune
premiere surface de guidage (25) est reliée a la pre-
miére surface de contact (23) du cliquet (20).

Outil a main selon larevendication 1 dans lequelune
seconde surface de guidage (34) est reliée entre
I'évidement (32) et la seconde surface de contact
(33).

Outil a main selon la revendication 7 dans lequel la
seconde surface de guidage (34) est une surface
courbée et convexe.

Outil a main selon la revendication 1 dans lequel la
seconde extrémité de connexion (43) comprend des
dents qui y sont définies.

Outil a main selon la revendication 1 dans lequel
I'élément d’entrainement (41) est une extrémité
ouverte.

Outil a main selon la revendication 1 dans lequel
I'élément d’entrainement (41) est une extrémité fer-
meée.
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