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A multi-directional mechanical jointed arm for supporiing
and suspending articles and its use 25 a free hand accessory,
characterized by comprising a1 least three ball and sockel
joints. adjustable at any spatial position and direction provid-
ing a three-dimension movabiliiy and ability 1o hold sus-
pended articles in a specific determined point selected at such
space.
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ADJUSTABLE ARTICULATED ARM FOR
CELLULAR STANDS FOR USE IN VEHICLES

Tlns application is a 371 of PCI/IB2005/003177 filed an
Sep. 29, 2005.

BACKGROUND OF THE INVENTION

Jointed mobile arms for several pusposes are known ia the
arl. For nstance and as examples only, there are jointed arms
pliable into a sole plan which rotates on a perpeadiculur axle
oversuch jointed arms plan. A vanation of this embodiment is
anarrangement of a first anm rotating on an axis at & plan and
atlier connected to the end of the firstam rotating on a second
plan. This system shows incanveniency ol ils dilticult regu-
lution and is easily submitted o lateral or vertical strengths
which allow unex pected movements inany direction. [nsoine
restricted applications the so calied “flexible tubes™ are used,
which consist of spiral corrugations coiled on them which
offer cenlain Nexibiliey degree in any dircction but have a
limited resistance and cannot be repulated. In other aspect,
related witl: the applicatinn of the presentinvention to cellular
telephones, so called “frec-hands™ phones are known, which
vonsist of headphones and little microphones or other means
1o connec the cellular 1elephone w the vehicle seund equip-
ment. Independently of the uncamfortable continuous use of
an accessory put on the head. it is not least certain that such
use preven! o lecl environment sounds vseful when driving a
motor vehice, such as other cars approxiniation or proximity,
not ohserved through visual means. Other ingonvenience is
the cost of such devices, which surpasses possibilitics of
many users.

SUMMARY OF THE INVENTION

The main object of the present invention is providing an
assentbly which permits to hang up ar auxiliary accessory, in
particular in tho situations where the user's attention is
focused on other aclivities, but which require at the samce hme
said auxiliary accessory. An example af this applicaiion is
guided to dentistry where are required “third and fourth
hands™ for 2 *Mloating” or “suspending” suclion meuthpicees
used lo gather, inside the mouth, salivation or waier intro-
duced through the hydro-milling ool

An additional vse is guided to the jewelry fiekl where
magnitving glasscs are required as well as liglting accesso-
ricg both forcused on a deterinined point while the jewcler
works on an object,

Anadditional application can include its use as a mini-100]
support, such as used in milling-drilling artisanshup opera-
tions.

The above mentioned applications must not be considered
as limitative, breause ils application is also possible in other
branches of science. techunology or crafismanship such as
medicine, research, bandwork or similar,

In the following description i1s use is particularly empha-
sized as cellular telephonc accessory, when it is used during
driving in such way lhat, after being installed in vehicles,
drivers arc able to use the cellular near their ear without
driving interference, as they have both hands free to drive.

The device of the invention can be placed, within its action
range, al any scleeted suspended position, 10 Keep if on such
position and when necessary to adjust required resisiance to
movement or displacement.

According Lo the above referred explanation it is a [urther
ohject of the present invention lo previde a hall joint arm
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having a suspended or Aoating end, which cun vary when
submitted to strengihs exceeding o i1s owa movement resis-
tance.

Another objectoftheinventionis to provide a ball joint arm
ahle 10 be adjusted o offer a specified movement resistance,
according to the intended use of the same.

An additional object of the invention in connection 1o its
application on celtular telephones is 1o provide 1o o car driver,
in position and driving operation, the ability 1o keep such
telephone very close 10 the ear withusel hand imervention.
unce placed in position,

BRIEF DESCRIPTION OF THE IDRAWINGS

FIG. 1 is a perspective general drawing of the device
assembly.

FIG. 2 is an exploded perspective drawing of the device.

FIG. 3 is a longitudinal seciion view showing all the
mechanical arm components.

IIG. 4 is a longitudinal section drawing of the assenbled
mechanical arm.

FIG. 5 is an illustration, very schematic, suggesling some
of multiple space positions which can be obtained with the
mechanical ari.

F1G. @ is an lustration showing, theough phanton lines,
variations on orientations of the two different mechanical arm
rods

FIGS. 7. 8 and 9 are il lustrative sequences wherein can be
appreciated the several movements permitting a user to carry
a cellular telcphone from a resi position up o a reception
position.

FIGS. 10, 11, and 12 are illustrative sequences similar to
those shown on FIGS. 8, 6 and 7 showing a variation on the
mechanical arm positions.

Relating to the above figures it can be seen that the
mechanical arm comprises three bodies having each one the
ball joints from which derivates the several and multiple
positions that assembly can obtain. Referning to FIG. 1, the
ball jeint body {2) comprises by way of the fingers forming
siots (3} a spherical body {4) connecled through a threaded
shali (o a (ixing support (1} with screws (30). which obviously
can move angularty up 10 90° ar more when the shaft enters
into slots (3). also having the capacity 1o rotate 360" aver ils
own axis al any sclected position,

The bull joint (2) s integratly connccled 10 a major rod {5)
having a pass-over hole (6), where such major red (5) is also
fixedly connected 1o the body of the ball joint (T) which
accommedates a spherical body (8) jointed to a minor rod (9)
which in wen is joined o the spherical body (10) of the end
ball jaint (11) which in this case and through the maobile base
(12) couples the cellular holder (13). This celfular holder (13)
can be substiluted by other piece adapied 1o the use or appli-
cation forescen to the mechanical arm of the invention.

FIG, 2 shows a detailed exploded view of the mechanical
arm components from which one can infer the jointing way of
the mechanical arm. The fixed base (1) constituting the por-
tion 10 be fixed to 2 surface carrics a connecting screw (1)
{anchored by way of an Allen serew (15) into a threaded hole
(16)) after passing-aver the body of the bail jomt (2) wherein
1 ball {4) remains locked between fingers formed by way of
the slots (3). The pressure which keeps ball (4) in place
determining the relative resistance 1o be moved comes from
the spiral spring (17) acting over a disc or concave seat (18)
where the ball (4) rests. In arder to close the body of the ball
joint (2) and complementary thercol, a cap (19) is provided
which joints threadedly in such body of ball joint {2) 1ogether
a supplementary washer {20). In order to prevent the cap (19)
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retates during use of the mechatical amm, the joint ball body
(2)comprises a threaded hole (21) 10 insert an allen scraw (22)
which will intersect the thread of cap (19) preveming o
rotate.

The spring (17) compression force adjustment and conse-
quently. the relitive movement displacement of the bail joint
{2). 1s contralled through the cap (19). This cap (14) can enter
or come md rotating on the thread to provide more or less
pressure against the spring (17) and adjusting the ball (4)

mobility strength degree. As stated, the selected position and

movement adjustment force is performed by way of a scrow
(22)y which will block the thread. A hole (23) permits insertion
of a cap (19) adjusting lever. A toroidal ring or “07 ring (24)
rests on & perimetnic sl (253, operating as a limit on the
major rod (%) and cap (192, leaving in position the slot (26)
concurrently with the locking serew (27).

Uponcansidering that the pressure change aperationon the
ball joint (2) implies necessarily a rotation of the mechanical
anm remaining posilions respective w the same ball joint {2),

it is required to align again the assembly to its initial position, 2

This alignment is achicved by loosening the blocking screw
(27) entering slot (26), ratating the remaining parts of the
mechanical ann 1o its onginal postlion and after fightening
said blocking scrow,

Thus. afier lovsening 1he screw (27) of the hole (28) and (he
subsequent lightening, is possible 1o rotate the rod (5) in a
specific point for a better operation, In the same way, a
threaded hole {23) has a simalar function, complementary 1o
the one with the hole (28). A wroidal ring or O-fing fixes ina
perimetric slol (25),

The ring (20) is an elastic ring inlended 1o Gl the gap
between the ball joint (2) and the cap (19). additional to
provide a decorative function.

A similar arrangement as the above explained fora second
bal] joint hody (7)., connected to the major rod (5) by way of
the cap (31), where the corresponding end of such red (8)
threads and stays locked 1hrough the screw {32) received into
the threaded hele (33). The remaining picees (disc (34),
spring (33). concave dise (36). ving (37), threaded pass-over

hale (38) and Allen screw (39)) 1egether a spherical body (8) ¢

and har (9} carry out identical compression and adjustient
funciions above defined for the ball joimt body (2). The clastic
maienal ring {37} is used 1o, once streiched, o seat inte hele

(41), to hide a sceew (39), preventing a not required handling

of the screw (39)

The ball joint body (11) which shares a minor rod () is
joined te its own spherical budy {(10) and comprise similar
elements as a clastic ring (43), a concave disc (44). a spring

(43), a push disc (46) and a basc (12), which operatesas a cap

for such ball joint {11), as well as a threaded pass-over hole
(47) and a screw (48). Ditference in this case is the way 10
adjust the ball joint which is performed with 1he adjusting
Allen screw (49) axially threaded on the mobite base (12);

this arrangement permils (o reach the disc (46) which should |
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pressure the spring (45), disc (44) and finally (he hall or

spherical body (10). Tn the satne manner as above stated, the
ring (43} is designed to fill the slot (50), hiding the screw (48).

‘The ring (55) is an clastic fing intended 1o Gl the gap
between the ball joint (11) and the mobile base (12)

Aiclephone cellular support is fixed to the cellular support
{13) {or other auxilisry accessory, according o Lhe case)
using rivets (51)and (52) being anchored on such muobile base
{12} through holes {53) and (54), respectively. An adjustment
of said blocking serew is carried out using an Allen wreneh
throngh the pass-over hole coinciding to such locking scrow
(48).
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Tt is evident from the above explanation that the three ball
joint assembly in the arranpement as described, permits
movenent at any spatial direction. including ball joini rota-
tion on 1ts own axis. 1o reach any puint inside its action field,
froun the plan where is supported the static base (T) up to its
maxinum extent, that is, over 180° roundabout and sl any
angle including any insermediale point compnsed isto such
gemi-spherical volume which exceeds the required move-
ment necessities for a cellular telephone or to ather device or
1ool, il that 1s the case.

FIGS. 8 and & show this movement feature. FIG. 3 suggesls
(with phantom lines) some multiple positions on each bail
joint as welk as the extent of the assembly al its maxhmam
length inside the semi-spherical space (shown wilh a discon-

3 tinuous curve ling) becorming possible an access to any place

inside any radius and angle comprised between the origin
base and the discontinuous curve line (which in practive is o
semi-spherical viral dome). This last feature can be seen
belter at FIG, 6, wherein Trom a direction (60). changed fo a
position (61}, next changed te a position (62), it is possible to
reach a position {63} inside the virtual space of the semi-
spherical dome determined by the device action radivs.

The invention claimed is:

1. A multi-directional mechanical jointed arm for support-
ing and suspending articles, 1 be used as a free hand acces-
sory, wherein the arm comprises at least three ball joint
wheretn the first and the second ball joints are joined each
other through a major rod, which onc end s jointed to a first
ball jeint comprising a fixed base and the other ead is jointed
10 & second ball joint. which inwrn is connected, by way of a
minor rod, to a third ball joint connecled 10 a mobile base
operating as a support for a free hand article; and

wherein ihe first ball joint is further coanected to the sec-

ond ball joint ina fixed way through the major interme-
diate rod which due 1o rotation over ils own axis with a
lever anm permits to adjust pressures on internal bail
joint springs of e second hall joint te maintain a mobile
adjustiment nearer to a fixed positon.

2. A mechanical ), according to cleim 1, wherein the
movement between the first ball joint and the mobile base
arses 10 90° or more on any direction, wherein such move-
menl 35 defined by the angular rotation ol the major rod
jointed both the ball of the ball joint and the mobile base.

3. A mechanical arm, according to claim 1, wherein said
major rod can be adjusted w control axtally the spring pres-
surcs by loosening Allen screws which keep such rod in
position being said screws on the ball joint caps and ence the
required pressure is reached such screws are tightened again.

4. A device, according to claim 1. wherein cack one of the
batl joints comprises, internally, a concave disc to seat the
spherical body and a spring behind said disc to provide pres-
sure, adjustable, us required 10 keep each ball joint at the
selected positicn.

3, A mechanicat arm, according (o claim 1, wherein pres-
sure on the first ball joint is adjusted by way of a cap of said
first ball joint, the second ball joint is adjusted by way of the
threaded pitch of the major rod and the third ball joint is
adjusted by way of an Allen scrow embedded axially an
passing over through the fixed base.

. A mechanical ann, according o claim 5. wherein
between the cap and the main body of the first ball joint is
placed an clastic ring which permits both the (exible adjust-
ment and fitling the gap between them.

7. A mechanical arm, according 1o claim 1, wherein the
three ball joints combined movemcnts can reach through the
mobile base, any place inside a virtua) dome formed into the
mcchanical arm action ficld.
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8. A device, according to clann 1. wherein an accessory or
in particular a cellular telephione mounted on said device, can
be led from a plied o resting position up ta a selected position
and in the case of a celiular telephone, up 1o a position adja-

3,330 B2
0

cent t0 an car in suspended and stable condition, ence the
selected position has been reached.
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