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This invention refers to a cam adjusting device for iron
fittings, such as hinges, runners, supports for the front
panels of drawers, etc., and to iron fittings with such
device.

In iron fittings for furniture, such as for example modern
furniture hinges, it is important to be able to carry out
the fine adjustment of the reciprocal position of the
parts fastening the fitting, so as to be able to make up
for any manufacturing and assembling tolerances and permit
the correct alignment of the furniture elements connected
by means of the iron fitting.

For example, in the case of hinges, by providing a
position adjustment of the two wings of the hinge the
position of the doors can be finely adjusted with respect
to the furniture unit and to the other adjacent doors.

In the known technique, numerous adjusting devices applied
to iron fittings for furniture have been proposed. For
example, elements with adjustment provided by simple
screws passing through sliding slots have been proposed.
Such screw and slot adjustments present an intrinsic
difficulty in adjustment, especially in the case of heavy
parts, such as for example doors and the like, since the
parts have to be manually picked up and held in the
correct position until the screws have been fully

tightened.



to the furniture unit-and to the other adjacent doors. In the known

techni que, nunerous adjusting devices applied to iron fittings for
furniture have been proposed. For exanple, elenents w th adjustnent

provi ded by sinple screws passing through sliding slots have been
proposed. Such screw and slot adjustnents present an intrinsic difficulty
in adjustment,” especially in the case of heavy parts, such as for exanple
doors and the |ike, since the parts have to be manually picked up and held

in the correehmPadijuisehedits hatBeaisbewsehayeopesed,ullonpokkaht ened.
2 Cam adjustnments have al so been proposed, conposed substantially of cans

with two m sakupBedntibilng ofakamguifigBetwol heshilighedoeynehakiealof the

cam the second for reaction on a thrust surface by the action of the part
surfaces, the first for rotation of the cam, the second
for reaction on a thrust surface by the action of the part
to be adjusted. Cam devices are theoretically simpler to
adjust, but entail a common defect which could completely
jeopardized their proper functioning. In fact, the known
cam adjustments can prove to be unstable in the
intermediate adjusting positions and consequently not
operate corfectly, especially whenever, as is often the
case, extensive adjustment is required compared to the
space available for positioning the cam. The instability
consists in a tendency of the cam to spontaneously rotate
towards dead-centre under the effect of the forces acting
upon the iron fitting in its normal use. .In order to
prevent instabiiity it is necessary to forgo the extent of
the cam stroke and consequently cams with a relativeiy
large diameter must be used. This solution is often
incompatible with the limited spaces available in
conventional iron fittings.
Moreover, cylindrical cams offer satisfactory adjustment
only in a very limited central area of their rotation,
thereby making it even more difficult to define the
dimensions of the cam.
The general scope of this invention is to obviate the
aforementioned problems by providing a cam adjusting
device for iron fittings, such as hinges, runners or

supports for the front panels of drawers, which has



to be adjusted. Cam devices are theoretically sinpler to adjust, but
entail a common defect which could conpletely jeopardized their proper
functioning. In fact, the known cam adjustnents can prove to be unstable
in the internediate adjusting positions and consequently not operate
correctly, especially whenever, as is often the case, extensive adjustnent
I's required conpared to the space availafple for positioning the cam The
instability consists in a tendency of the camto spontaneously rotate

towards dead- ¢efkk8quadRenthenef iecéonbatbe torers erteng ofipthet he iron
fitting inits normal use. In order to prevent instability it is necessary
to forgo the agtjestmeht phevidsdst aosidanghenomenacof! gnefabidity and
relatively large diameter nust be used. This solution is often

i nconpati bl e enablelseevieni aad ppeciéseagdiiabmentnincanvyeperibhaPfi the
fittings. Moreover, cylindrical cans offer satisfactory adjustnent only
in a very |inaddeistdmgr sitrokeawbhtepeverrotation, thereby nmaking it even

-nmore difficult to define the _dinensions _of the cam , The egeral scope of
this inventiof farthesheicape fdfeto provide iron fittings with such

adjusting device.

This scope is achieved, according to the invention, by
providing cam adjusting device comprising a first and
second element sliding reciprocally and a cam pivoted to
the first element by means of a pivot rotating around an
axis to react with one 6f its lateral surfaces against a
bearing surface on the second element, upon rotation of
the cam around the axis thereby achieving sliding and
adjustment of the reciprocal position of the first and
second element, characterized by the fact that, for any
angular position of the cam in its active stroke around
said axis of rﬁtation the centre of rotation of the cam is
substantially in the region of a straight line passing
through a point of contact between a lateral surface of
the cam and a bearing surface of the second element, said
straight line being slanted at an angle ¢ identical to the
angle of friction in the point of contact.

The innovative principles of this invention and its
advantages with respect to the known technique will be
more clearly evident from the following description of a
possible exemplificative embodiment applying such

principles, with reference to the accompanying drawings,

in which:



af orenenti oned probl ens by providing a can1adjuéting device for iron

fittings, such as hinges, runners or supports for the front panels of
drawers, which has 3 limted

di rensions as conpared to the extent of the adjustnent provided, avoids

_phenonena of instability and enables even and precise adjustnent in any

point of the ‘adjusting stroke whatsoevergy A further scope is to provide
iron fittings with such adjusting device. This scope is achieved,

according to the;dwvent i SHowdya $Ememaiie ebewadfusat cag deyuseinonprising a
first and second elenent sliding reciprocally and a campivoted to the
first el ementgdyid@ansddf acePprddigrod athaginvenhiloanp axis to react with
one of its lateral surfaces against a bearing surface on the second
el ement, upon-rpigiren2zobhows a graph illustrating a condition that the
centre of rotation of the cam must fulfill according to
the invention;
- figure 3 shows a construction by points of a cam
according to the invention;
- figure 4 shows a side elevation view, partially cutaway
along the line IV-IV of figure 5, of a furniture hinge
provided with the cam adjusting device according to the
invention;
- figure 5 shows a front scrap view of the hinge of figure
4;
- figure 6 shows an exploded and partially cutaway view of
a second forniture hinge having a cam adjusting device
according to the invention;
- figure 7 shows a front view of part of the hinge of the
figure 6.
With reference to the figures, figure 1 schematically
shows a cam adjusting device, generically indicated by 30,
for adjusting the position between a first part, integral
with a slot 31 containing a cam 32, and a second part
integral with a housing (not shown) for rotation of a
pivot 33 controlling the cam 32.
The housing 31 comprises an internal lateral surface 34
against which reacts a corresponding lateral surface 35 of

the cam 32. The surface 34 of the housing has a

substantially rectilinear section tangent to the point of



the cam around the axis thereby achieving sliding and adjustnent of the
reci procal position of the first and second elenent, characterized by the
fact that, for any angular position of the camin its active stroke around
said axis of rotation the centre of rotation of the camis substantially
in the region of a straight |line passing through a point of contact
between a | ateral surface of the cam andsa bearing surface of the second
el enent, said straight Iine being slanted at an angle O identical to the
angl e of fricisu@pdrt 3% upaintitooncehtieht theTsarifarey 35 o hienciapl es of
this invention and its advantages with respect to the known technique wl|
be nore cl earleptsavi destecondminiterhall dwitiegade sarifpcieord 7ofofa thgoboulsliag
exenplificative enbodi ment applying such principles, with reference to the
acconpanyi ng dmsadimposed fagiinsh'the surface 34 of the housing so as to 4

have a rectilinear section substantially parallel to the

rectilinear section of the first surface and to constitute

a support for a second lateral surface 38 of the cam. As

will be clear from the examples described further on, the

housing of the pivot is obliged to move in a direction

perpendicular to the planes 34 and 37.

Upon rotation of the cam around the axis 48 of the pivot,

the axis itself oscillates between an upper position of

maximum distance from the lower wall 34 of the housing

(reached when the cam has its maximum radius R2 in point

36) and a lower position of minimum distance from it

(reached when the cam has its minimum radius Rl in point

36). In figure 1, the cam is represented in an

intermediate position.

Acting on the cam are a force of action, indicated by the

arrow 39, applied in the point 36 of contact between the

body of the cam and the lower wall of the housing, and an

identical and opposing force of reaction, indicated by the

arrow 40, which acts between the pivot 33 and its housing

and which can be considered as passing through the centre

of the pivot.

In the known cam adjusting devices, for example comprising

a cylindrical cam body, the lines of application of the

forces of action and reaction coincide when the cam is in

one of the extreme upper or lower positions, while they



- figure 1 shows a schematic view of a cam adjusting device nmade accordi ng

to the invention; - figure 2 shows a graph illustrating a condition that
the centre of rotation of the camnust fulfill according to the

i nvention; - figure 3 shows a construction by points of a cam according
to the invention; - figure 4 shows a side elevation view, partially
cutaway along the line IV-1V of figure 5,60f a furniture hinge provided
with the cam adj usting device according to the invention; - figure 5

shows a front areapigakiwnédtbr bhegetnvérhediate gositibhngur En6tEbews an
expl oded and partially cutaway view of a second forniture hinge having a
cam adj ust i ng sktuationccbhdi tgot Hforbesi ggrarabae; a tofnger shickhbesds toont
view of part of the hinge of the figure 6. Wth reference to the figures,
figure 1 schennetatpl fhespegentriantadpudsi hheddendecensmeri Thel friationt ed
by 30, between the cam and its housing and between the pivot and
its housing contrast said torque, but in some conditions
the torque can become excessive and the cam rotates
spontaneously towards the dead centre.

The most disadvantageous condition is when the cam is half
way through the adjustment, since in this situation the
misalignment between the forces of action and reaction is
at its maximum. Consequently, in order to prevent
spontaneous rotation it is necessary to ensure that in
this position the torque does not exceed the maximum value
beyond which spontaneous rotation occurs. This, however,
sets a limit to the maximum adjustment possible for a
cylindrical cam in relation to its size.

This is the main reason why the problem is even more
serious whenever considerable adjustments are required
compared to the space available for housing the eccentric.
According to the innovative principles of this invention,
it has been found that if the centre of rotation of the
cam moves along a particular straight line or sheaf of
straight lines instead of, for example, along an arc of a
circumference as occurs for the cylindrical cams, it is
possible to maximize the amplitude of the adjustment
without encountering instability.

Figure 2 shows a graph which explains this. The horizontal

axis coincides with the surface 34 tangent to the surface



for adjusting the position between a first part, integral wth a slot 31
containing a cam 32, and a second part integral with a housing (not shown)
for rotation of a pivot 33 controlling the cam 32. The housing 31
conprises an internal lateral surface 34 against which reacts a
corresponding lateral surface 35 of the cam 32. The surface 34 of the
housi ng has a ~substantially rectilinear sgection tangent to the point of

S support 36 upon it on which the surface 35 of the cam rests. A second
internal |ateraf shefeaam.3Thef véheit@lisaxds réprésopnbedthachatpédhi®icwidnce

34 of the housing so as to have a rectilinear section substantially
parallel to that thettangent petntodéofThéestrasghtulineeshnilsttheohinét ute
a support for a second |lateral surface 38 of the cam As w | be clear
fromthe exanpPEstEégtirhbedthakt herteonsay hehe hbime nghdtht tropsewt thsough
obliged to angthtgnggggcégth 36 and is slanted by an angle g with
respect to the perpendicular, where ¢ is the traditional
angle of sliding friction between the cam and the bearing
surface.
According to the invention, in any angular position of the
cam along its active stroke, the centre of rotation of the
cam must be substantially in the region of the line of
friction as defined above. In other words, the centre of
rotation of thé cam must lie within a strip 42 containing
the line of friction 41.
The best possible condition is when the centre of rotation
is situated constantly on a boundary line 43, parallel to
the line of friction and at a distance from it by a value
b=r*fp*cosg, where r is the radius of the pivot 33 and fp
is the friction coefficient of the contact between the
pivot and its housing. The best possible condition is
understood to mean the condition in which the maximum
possible amplitude of the adjustment is achieved without
any point of instability in the active stroke of the cam.
Moreover, the raising of the pivot will be substantially
proportional to the angle of rotation of the cam and
consequently uniform adjustment will be achieved along the
.entire active stroke of the cam. | ’

In the particular case of identical friction coefficients

between the cam and its housing and between the pivot and



per pendi cular to the planes 34 and 37. Upon rotation of the cam around the
axis 48 of the pivot, the axis itself oscillates between an upper position
of maxi mum di stance fromthe lower wall 34 of the housing (reached when
the camhas its maximumradius R2 in point 36) and a | ower position of

m ni mrum di stance fromit (reached when the camhas its mninmumradius Rl
in point 36). In figure 1, the camis regresented in an internediate
position. Acting on the camare a force of action, indicated by the arrow
39, applied i Rteh@op@ifly,3&hat d¢entackabettvenn fpoktanpgditheh bise*semgand t he
| owner wall of the housing, and an identical and opposing force of

reaction, indithdtsethelanst thatathewcdd, musitc beachsipest viee sudie apivaw @ tand
its housing and which can be considered as passing through the centre of
the pivot. | st is@ckmovim ddeuaej dst angedoendeds CaosBintthrayigly itdieng a
cylindrical cam body, the lines of application of the forces of action and
reaction coi ndizdgeptePaimg Eomand ithe Pednds 45 ofeheRiNRpathish 13Gwer

it , While th ' i
posttions Ifdithé@% away from the surface 34 is slanted by the angle

# with respect to the perpendicular to the surface 34. In
other words, the bhest poséible condition is achieved when,
for any angle of rotation of the cam within its active
stroke, the point 45 is situated on the line of friction
41. This makes tracing out the cam by points particularly
easy.

In the case of a cam which, as shown in figure 1, rotates
between two surfaces 34 and 37, by calculating the cam
portion 35 which slides over the surface.34 so as to
fulfill the rule indicated above, the cam portion 38 which
slides over the surface 37 can be easily calculated by
simply ensuring that the distance I between the surfaces
37 and 34 remains constant in the tangent points with the
cam.

‘A cam with an active profile 35 according to the invention
can be identified reasonably accurately, disregarding the
radius of the pivot, by the envelope of straight lines
distant from the centre of rotation of the cam by a
distance Dn=Dn-l*ap*tana, with Dn identical to the
distance from the centre of the nth line, Dn-1 identical
to the distance of the previous line to the nth line from
the centre of the cam, aP identical to the angular pitch

of calculation of the cam (that is to say: «P identical to



é are msaligned in the internediate positions. In this situation, the
two forces generate a torque which tends to

rotate the eccentric towards

t-he dead centre. The friction between the camand its housing and between

t he pivot and

t he torque can becone excessive and the camrotates

its housing contrast said torque, but in sonme conditions

‘the dead centre. The nost di sadvantageoug condition is when the camis
hal f way through the adjustment, since in this situation the msalignnment

between the fQLeeendf1 APIURAEHLAGH LR iahd #hd LS nEBH-TYM Consequent |y,
in order to prevent spontaneous rotation It IS necessary to ensure t hat

this position

spont aneous rotation occurs. This, however, sets alimt to the nmaxi num

ilde tidaua slaase iy leX @Fe G idl8 nErsiof N Al sl 1 dey)o e tiesh

adj ust ment posdidltadoenta to Whedant alnd athd peraidimuliay itics thiezdine

joining the tangent point to the centre of the cam. The
angle o must be smaller than the angle of friction g
between the cam and its housing. In particular, for the
best possible condition a=¢. The envelope of straight
lines on the other profile 38 of the cam is obtained by
tracing the parallel lines at a distance L from the lines
of the first envelope. Figure 3 shows the overall
envelope. Said envelope can be advantageously developed by
an automatic calculation program.

With reference to figure 3, the first step in calculating
the profile consists in tracing a straight line 46 at a
distance Do from the axis 48 of rotation of the cam,
corresponding to R1, that is to say at the minimum
distance foreseen between the axis of rotation and one of
the two walls of the housing bearing the cam. It is
obvious that the profile can be traced by taking the
distance from the lower wall or from the upper wall of the
housing. From the opposite part with respect to the axis
of rotation, a straight line 47 is then traced, parallel
to the line 46 and at a distance L from it. The lines
traced are then made to rotate by the angle aP around the
centre of rotation 48 of the cam. The new distance
Di=Do*aP*tana is then calculated and the corresponding
line rotated by the angle aP with respect to the previous

line and the parallel line at distance L are traced. The

spont aneousl y towards

in



This is the main reason why the problemis even nore serious whenever
consi derabl e adjustnents are required conpared to the space available for
housi ng the eccentric. According to the innovative principles of this
invention, it has been found that if the centre of rotation of the cam
noves along a particular straight line or sheaf of straight Iines instead
of, for exanpl’e, along an arc of a circugference as occurs for the
cylindrical cans, it is possible to maxim ze the anplitude of the

adj USt MeNt  WiddpRHir RRGRHN T ithe iohvealbidd focdadiN ety a:0iaak whi ch
explains this. The horizontal axis coincides with the surface 34 tangent

to the surfaceay until it is observed that Dn >= R2, thad ildie wail twe
vertical axis represents the perpendicular at the tangent point 36. The
strai ght |ine dbired lemdliinmdeofoff midguistmentthdts iachiewsay. tMe d imastwhi ch
crosses through _
obviously occur before a 180° profile is traced.
It is clear that to ensure better precision in the
determination of the cam profile it is necessary for the
- angle aP to be chosen sufficiently small.
At this point it is evident how a cam adjusting device
according to the invention is achieved. The vicinity of
the centre of the cam to the outermost line 43 obviously
depends upon the tolerances used in constructing the
device. In fact, it must be considered that going outside
the strip 42 beyond the line 43 leads to the onset of
instability in the adjustment. In general, it is
consequently preferable to maintain the centre of rotation
slightly more within the strip 42 along the entire
adjustment stroke.
As can be seen in figure 1, in addition to the active
profile as described above, it is advantageous for the cam
to have a radially protruding shank 49 to constitute a
limit stop to the rotation of the cam by its engagement in
recesses 50, 51 in the housing 31.
Embodiments of iron fittings for furniture apply the
device according to the invention will be describe.
Figures 4 and 5 show a first furniture hinge, generically
indicated by 10, made according to the innovative

principles as claimed. The hinge 10 comprises a first and

second fastening element, respectively indicated by 11 and



the tangent point 36 and is slanted by an angle O with respect to the
perpendi cul ar, where O is the traditional angle of sliding friction

bet ween the camand the bearing surface. According to the invention, in
any angul ar position of the camalong its active stroke, the centre of
rotation of the camnust be substantially in the region of the line of
friction as defined above. In other words,q4 he centre of rotation of the
camnust lie within a strip 42 containing the line of friction 41. The

best possi bl e 1GONGEHdd Yhdd W&k Ih- e [t dwd %ﬁtﬂfﬁhré Saytiialed 14,
constantly on a boundary line 43, parallel to the line of friction and at -

a distance frdior tedymple ad usiddparidl s ettid  redidct ivd addie, rafives of
the pivot 33 and fp is the friction coefficient of the contact between the

pi vot and its Himgadhdgogethdest possible condition is understood to nmean
the condition in which the maxi mum possible anplitude of the adjustnent is
achi eved wit hdhe W%)cﬂmpmfseshsimtﬂnm th5 iwhidie ends et sineolestafentitey cam
Moreover, the raising of the pivot will be substantially proportional to

t he angle of okt ige ofixsile eiiing element 11 and at the other

extremity with a pivot 16 pivoting it to the second
fastening element to achieve the joint of the hinge.
The arm 15 is composed of two reciprocally sliding parts
17, 18. The first part 17 comprises the pivot 16 securing
it to the second fastening element 12 and the second part
- 18 is L-shaped, one arm of the L forming the first
fastening element 11 and the other arm of the L forming
the sliding surface for the first part 17. The sliding is
guided by lateral edges 21 which form a guide channel
which slidingly receives the sliding wing of the first
part 17.
The second fastening element 12 is advantageously made in
the form of a cup or box recessed so as to contain the
piveot, made with a single pin 27 around which the pivoting
end of part 17 is wound.
A spring 28 reacts between the cup and the pivot to define
stable open and closed positions.
As can also be clearly seen in figure 5, where the cup has
been removed for greater clarity, disposed between the
first and second part are cam adjusting means 30, made
according to the invention, comprising a cam 32, of the
type shown in figure 1, pivoted, by means of a pivot 33

received in a housing 25, to part 17 so as to react



cbnsequently uni form adjustnent will be achieved along the entire active

stroke of the cam In the particular case of identical friction
coefficients between the camand its housing and between the pivot and
8 its housing, that is to say when fp=tan[err], then b=r*sen[err]. This

nmeans that the camnust be shaped in such.a way that, as shown in figure
1, a segnment 44 crossing through the tangent point 36 and the point 45 of
the pivot which is furthest away fromthe surface 34 is slanted by the

angle O with sgspest 18téfel paIPRKEL Wara ioddihsusf ate Sdre | 08, ot her
wor ds, the best possible condition is achieved when, for any angle of

rotation of thes cean vibé héTeatby asddrv/ein Hidee 3 hetip®i pivdd hss S Uas on

the line of friction 41. This makes tracing out the cam by points

particularly eadywhich faces out from the first part 17 to constitute
the operating end (for example, by means of a screwdriver)
of the cam. Upon rotation of the cam, part 17 slides with
respect to part 18, thereby providing precise and stable
lateral adjustment of the position of the door.
Figures 6 and 7 show scrap views of a second furniture
hinge, generically indicated by reference 52, which
comprises a base 53, designed to be secured to a side
panel of a furniture unit, and a wing 54 which snap fits
onto the hase 53 by means of spring pins 55, 56. The wing
45 supports articulating arms 57 which are connected to a
cup-shaped fastening element 58 designed to be secured to
a door to be hinged.
Up to this point, a substantially known hinge has been
described and will therefore not be further described or
illustrated. As can be clearly seen also in figure 7, the
base 53 is.composed of a first upper element 59 which fits
into the wing, and a second element or plate 60 which is
secured to the furniture unit. The first and second
elements slide reciprocally in a crosswise direction to
the length of the wing. Disposed between the first and
second element is a cam adjusting device 30 made'according
to the invention, with a slot 31 punched in the plate 60
and a cam 32 received therein. The pivot 33 for rotation
of the cam protrudes upwards from the base 53 to enable it

to be adjusted through a hole, not shown, in the wing. By



In the case of a cam which, as shown in figure 1, rotates between two
surfaces 34 and 37, by calculating the cam portion 35 which slides over
the surface 34 so as to fulfill the rule indicated above, the cam portion
38 which slides over the surface 37 can be easily calculated by sinply
ensuring that the distance L between the surfaces 37 and 34 renmins
constant in the tangent points with the cpgn A camw th an active profile
35 according to the invention can be identified reasonably accurately,

di sregardi ng tieang aslf ushofad estpindtdewicd het elwetiops pdssibpd oy |ines
distant fromthe centre of rotation of the camby a distance

Dn=Dn- 1* ap*t anazansldténthelenng B4 tarddewish Syt eréspact heo cetng risasd t he
nth line, Dn-1 identical to the distance of the previous line to the nth
line from theleda 60 cind Hethexehy abtiaionta cered bs¢ heenbied hradjustmerot

cal culation of the cam(that is to say: aP identical to
of the door with respect to the rest of the furniture

unit,

At this point, the use of the device according to the
invention to obtain iron fittings for furniture is clear.
The foregoing description of an embodiment applying the
innovative principles of this invention is obviously given
by way of example in order to illustrate such innovative
principles and should not therefore be understood as a
limitation to the sphere of the invention claimed herein.
For example, the adjusting device can be inserted into
other iron fittings for furniture, such as runners for

drawers or the like.



9 the angle between the line n and the line n-1), a identical to the
angle of inclination (in radians) between the tangent to the cam and the
perpendicular to the line joining the tangent point to the centre of the
cam The angle a nust be smaller than the angle of friction [err] between
the camand its housing. In particular, for the best possible condition .
a=[err]. The envel ope of straight I|ines ¢n the other profile-38 of the cam

is obtained by tracing the parallel Iines at a distance
of the first envelope. Figure 3 shows theagmgrall envel OH‘I“EN“ m“‘M@H
can be advantageously devel oped by an automatic cal cul atien prog
reference to figure 3, the first step in calculating the proflle consi sts
in tracing a straight line 46 at a distance Do fromthe axis 48 of
rotation of the Cam adgastdagoddwviget (3R}, folratirba tfdttdyngat, chaprisiimgm
di stance foreseen between the axis of rotation and one of the two walls of
the housing beafimgtt hadcsecond edemebti sdddihgt rekdprockilly aad ke camaced
by taking the(32) pivoted to the first element by means of a pivot (33)
rotating around an axis (48) to react with one of its
lateral surfaces (35,35) against a bearing surface (34,37)
on the second element, upon rotation of the cam around the
axis thereby achieving sliding and adjustment of the
reciprocal position of the first and second element,
characterized by the fact that, for any angular position
of the cam in its active stroke around said axis (48) of
rotation the centre of rotation of the cam is
substantially in the region of a straight line (41)
passing through a point (36) of contact bhetween a lateral
surface of the cam and a bearing surface of the second
element, said straight line being slanted at an angle g
identical to the angle of friction in the point of
contact. |
2. Device as claimed in claim 1, characterized by the fact
that the centre of rotation is no further than r*fp*cosg
from said straight line, with r identical to the radius of
the pivot of the cam and fp identical to the coefficient
of friction between the pivot and its housing.
3. Device as claimed in claim 1, characterized by the fact

that the centre of rotation is no further than r*seng from

said straight line, with r identical to the radius of the
pivot (33). e

This Sheet Has Been Rep
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di stance fromthe lower wall or fromthe upper wall of the housing. From
the opposite part with respect to the axis of rotation, a straight |ine 47

is then traced, parallel to the line 46 and at a distance L fromit. The
lines traced are then nade to rotate by the angle aP ar ﬂmmﬂmﬂuﬁmmuof
rotation 48 of the cam The new distance Dl=Do*aP*tana d
and the corresponding line rotated by the angle aP with rfespect t' the*
previous line and the parallel line at distance L are traced. The

10 constructignpkildee %nv:qla%@dprﬁc%qﬁw qpe%g, RFat téyds by"RheURhik it
is observed that Dn >= R2, that is, unfil the esire tdde of

adj ust ment i s taeki ehed be-5|1'|1$19m$$1trfa@léV ifeRtisY pAG&Ulo D %%s%@%er r]
profile is traced. It is clear that to ensure better precision in the

det er mi nat i on laftetrlad 1gamearediviel &hiet cam WedeSS donprdlsdshe s¥eha adrifacke

chosen sufficiently small.
(37) of contact with the cam, opposite the first surface
(34), first and second surfaces being parallel with each
other in the respective points of contact with the cam.
5. Device as claimed in claim 3, characterized by the fact
that, for any angle of rotation of the cam within its
active stroke, a point (45) of the pivot (33) which is
furthermost from the bearing surface lies substantially
close to said straight line (41).
6. Device as claimed in claim 1, characterized by the fact
that the cam is defined by an envelope of straight lines
spaced apart from the axis (48) of rotation of the cam by
a distance Dn=Dn-l*ap*tane, with Dn identical to the
distance between axis of rotation (48) and nth straight
line, Dn-1 identical to the distance between straight line
preceding the nth straight line and axis (48), aP
identical to the angle between the straight line n and the
straight line n-1, ¢ being an angle smaller or identical
to the angle of friction g.
7. Device as claimed in claim 1, characterized by the fact
that the first element is integral with a first portion
(17, 59) of an iron fitting element designed to be secured
to a first furniture part, and the second element is
integral with a second portion (18, 60) of an iron fitting
element designed to be secured to a second furniture part
to permit adjustment of the reciprocal position of the
” Thls -S.h.eét-Has Bée"n Reialaced




At this point it is evident how a cam adj usting device according to the

I nvention is achieved. The vicinity of the centre of the camto the
outernost |ine 43 obviously depends upon the tolerances used in _
constructing the device. In fact, it nust be considered that going outside
the strip 42 beyond the line 43 leads to the onset of instability in thée

adjustnent. In general, it is consequentlgy pref erabl e muuﬂ,“ﬂﬂ"m\m“l
centre of rotation slightly nore within the strip 42 al* _
adj ust ment st rilest A3 GEE AR SRAhilturld Pardsl, in additi ontto-the &cti*ve
profile as described above, it is advantageous for the cam to have a
radi al |y prot raudiTagrs haitit ity ted ememntt!,i Coindrd sinignial fitrer poritien quat,i on of
the camby its engagenent in recesses 50, 51 in the housi ng 31. _
Enbodi ments of5% amd ia tdenpnd qorftiom (d8e 0| yedieratalilye sdddabdiyng to
the invention will be describe. Figures 4 and 5 show a first furniture
hinge, generi Glustamks cin @PEicm, wiide fdgsdr diond:itcm thed nioniavaonad
principles as c|ainmed. The hinge 10 conprises a first and )

with the first element and the second portion being

integral with the second element of an adjusting device

(30) according to any of the previous claims to provide a

cam adjustment to adjust the reciprocal position of the

first and second part of the iron fitting.

9. Furniture hinge comprising a first (11, 53) and a

second (12, 58) fastening element, designed to be secured

to two furniture parts to be hinged together, and a

hinging disposed between the first (11, 53) and the second

(12, 58) fastening element to form the articulation of the

hinge, one of said fastening elements being divided into a

first (17, 59) and into a second (18, 60) part

reciprocally sliding together with means for adjusting the

reciprocal position, characterized by the fact that the

first portion (17, 59) is integral with the first element

and the second portion (18, 60) is integral with the

second element of an adjusting device (30) according to

any of the previous claims to form the means of adjusting

the reciprocal position.
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second fasteni ng el enent, respectively indicated by 11 and 12,
designed to be secured to two furniture parts 13, 14, for exanple a side
panel and the respective door, to be hinged together. *The hinge conprises
an arm 15 which ends at one extremty wth the first fastening elenent 11
and at the other extremity with a pivot 16 pivoting it to the second
fastening el enent to achieve the joint off the hinge. The arm15 is
conposed of two reciprocally sliding parts 17, 18. The first part 17
conprises the pivot 16 securing it t@gdwrmseeond fastening el enent 12 and
the second part 18 is L-shaped, one armof the L formng the first
fastening el enment 11 and the other armof the L formng the sliding
surface for the first part 17. The sliding is guided by |ateral edges 21
whi ch form a Mguicken ddgustlingvideshicd | (Bglgowmrisessa t itrst i abhdgsedongd of
the first

element sliding reciprocally and a cam (32) pivoted to the

first elemént by means of a pivot (33) rotating around an

axis (48) to react with one of its lateral surfaces (35,

38) against a bearing surface (34, 37) on the second

element, upon rotation of the cam around the axis thereby

achieving sliding and adjustment of the reciprocal

position of the first and second element. The cam is

shaped so that, for any angular position of the cam in its

active stroke the centre of rotation of the cam is

substantially in the region of a straight line (41)

passing through a point (36) of contact between a lateral

surface of the cam and a bearing surface of the second

element, said straight line being slanted at an angle g

identical to the angle of friction in the point of

contact. A cam meeting this condition has been found

maximize the amplitude of the adjustment without

encountering instability. Using cam adjusting device (30),

iron fittings, such as hinges, are easy to make.
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part 17. The second fastening elenment 12 is advantageously made in the
formof a cup or box recessed so as to contain the pivot, nade with a
single pin 27 around which the pivoting end of part 17 is wound. A spring
28 reacts between the cup and the pivot to define stable open and cl osed
positions. As can also be clearly seen in figure 5 where the cup has
been renoved for greater clarity, dis ed between the first and second
part are cam adj usting ggansd§5,4ﬂgde accordiafg to the invention,
conprising a can122k£9f he fype,sho in figure 1, pivoted, by neans of a
pi vot 33 receiVé In a Rousihg 17 so as to react
& O
A a [3

igenaigﬁl Pis'é]lilrgtg,ran part 18g As can be clearly
0 I O —

Niv
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A
I
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Fig. 2
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] e
) Fig. 3
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end which faces out fromthe first part 17 to constitute the operating end
(for exanple, by neans of a screwdriver) of the cam Upon rotation of the
cam part 17 slides with respect to part 18, thereby providing precise and
stable lateral adjustment of the position of the door. Figures 6 and 7
show scrap views of a second furniture hinge, generically indicated by

reference 52, which conprises as 32 designed to be secured to a side
panel of a furniture unit, angd a w 54 which snap fits onto the base 53
by neans of spring pins 55, ilng 45 supports articul ating argrs 57
whi ch are conpected tgQsa cype diAlast eni ng el enment 58 designed to be
secured to QQQoor to He hi o this_point, subst anti al | Y known
hi nge has been” desgis bed e not be“further described®dr

illustrated. As can be cl S so in figure 7
conposed of a first r nt LchzBits into\the w ng,

second el enment gg pl are i i ecured to the fg LLe3NNf t1y The
first and segpond; el ' Py in a ci ) on EEE;
the length of, th (' 11Q. en the firgg_ag
'.;2 23 »"‘32
37 --\
T 77
/ /—-—-27 (" 7\/—
7
Fig. 5
S7 S8
O‘K { /
1 :
o )
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second el enment is a cam adjusting device 30 nade according to tfénee3 a6/
dinvention, with a slot 31 punched in the plate 60 and a cam 32 received
therein. The pivot 33 for rotation of the cam protrudes upwards fromthe
base ‘53 to enable it to be adjusted tfiough a hol ' ik it =2
wi ng. By 13 ¢ méarjs_~ ,the adj usti-ng:
device it is thus possible to translate the mﬁng/54fcrosswn e..Wikh,
to the bas ereby obtain a precise "

t he door WI “f“ﬁ@e‘ﬂﬂ"ﬂﬂ “E rest of the furniturg . unit. At t, ok £y
the use of t*he ‘devi c® atcording to tRgalMsvention fo obtain’i¥on flttlhgs -
for furniture is clear. The foregoing description.of. an enbodlnent/ 3
appl ying the innovative principles of this invention.is. obVIousi§ é{ven ‘

by way of exanple in order to illustrate such innovative . T
1. Cam adjusting device (30) for iron fittings, comprising

a first and second element sliding reciprocally and a cam
(32) pivoted to the first element by means of a pivot (33)
rotating around an axis (48) to react with one of its
lateral surfaces (35,35) against a bearing surface (34,37)
on the second element, upon rotation of the cam around the
axis thereby achieving sliding and adjustment of the
reciprocal position of the first and second element,
characterized by the fact that, for any angular position
of the cam in its active stroke around said axis (48) of
rotation the centre of rotation of the cam is
substantially in the region of a straight line (41)
passing through a point (36) of contact between a lateral
surface of the cam and a bearing surface of the second
element, said straight line being slanted at an angle ¢
identical to the angle of friction in the point of
contact.

2. Device as claimed in claim 1, characterized by the fact
that the centre of rotation is no further than r*fp*cosg
from said straight line, with r identical to the radius of
the pivot of the cam and fp identical to the coefficient
of friction between the pivot and its housing.

3. Device as claimed in claim 1, characterized by the fact
that the centre of rotation is no further than r*ssn¢ from
said straight line, with r identical to the radiug of the

pivot (33).

e T \::_ [
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princi pl es and shoul d not therefore be understood as
sphere of -the invention clained herein. For exanple

can be in iron fittings for furnitjurfe,
for dra ﬁﬂuﬁ uﬂﬂu “

Cam adj us for iron fltﬁLngs conpri gi
by neans of a pivot (33) rotating around an axis (
its lateral surfaces (35, 35) against a bearing surface

second ol eeNipouiRal 4P A bR l1rt RALAN A Wikkddeer 2N heiieby 2 evi ng

sliding an ment o reci procal” position of the first and second
el ement, that the bearlng surface forms part of a housing to

laterally receive the cam which comprises a second surface
(37) of-contact with the cam, opposite the first surface
(34), first and second surfaces being parallel with each
other in the respective points of contact with the cam.

5. Device as claimed in claim 3, characterized by the fact
that, for any angle of rotation of the .cam within its
active stroke, a point (45) of the pivot (33) which is
furthermost from the bearing surface lies substantially
close to said straight line (41).

6. Device as claimed in claim 1, characterized by the fact
that the cam is defined by an envelope of straight lines
spaced apart from the axis (48) of rotation of the cam by
a distance Dn=Dn-l*ap*tana, with Dn identical to the
distance between axis of rotation (48) and nth straight
line, Dn-1 identical to the distance between straight line
preceding the nth straight line and axis (48), «P
identical to the angle between the straight line n and the
straight line n-1, « bheing an angle smaller or identical
to the angle of friction g.

7. Device as claimed in claim 1, characterized by the fact
that the first element is integral with a first portion
(17, 59) of an iron fitting element designed to be secured
to a first furniture part, and the second element is
integral with a second portioh (18, 60) of an iron fitting
element designed to be secured to a second furniture part

to permit adjustment of the reciprocal position of the



characterized by the fact that, for any angular position of the camin its
active stroke around said axis (48) of rotation the centre of rotation of
the camis substantially in the region of a straight line (41) passing

t hrough a Hml m tact between a lateral surface of the camand a
beari ng suﬂﬂlﬂﬂ" l” Islﬂ nd el enent ,1.§séi d straight line being slanted at
an angle 0 *identicll fo the angle of friction in the point of contact.

2. Device as clainmed in claim1, characterized by the fact that the centre
of rotation is no further than r*fp*cosferr] fromsaid straight line, with

r identicalfig?ihgnaagé Sf udden iy ParXs L he camand fp identical to the

coefficient friction between the pivot and its housing. 3. Device as

clainmed in glafppd. £ LPe4 ARGt L dsitk Pyeddiriftdg 4 heirdbepoepide Of7) otation

is no further than r*sen[err] from said straight Iirne, with r 1dentical to

the radius 99)thed @i y6tofdPortion (18, 60) reciprocally slidably
adjustable in position, the first portion being integral
with the first element and the second portion being
integral with the second element of an adjusting device.
(30) according to any.of the previous claims to provide a
cam adjustment to adjust the reciprocal’ position of the
first and second part of the iron fittiﬁg.
9. Furniture hinge comprising a first (11, 53) and a
second (12, 58) fastening element, designed to be secured
to two furniture parts to be hinged together, and a
hinging disposed between the first (11, 53) and the second
{12, 58) fastening element to form the articulation of the
hinge, one of said fastening elements being divided into a
first (17, 59) and into a second (18, 60) part
reciprocally sliding together with means for adjusting the
reciprocal position, characterized by the féct that the
first portion (17, 59) is integral with the first element
and the second poftion (18, éb) is integral with the
second element of an adjusting device (30) according to
any of the previous claims to form the means of adjusting

the reciprocal position.
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4. "Device as clained in claim1l, characterized by the fact that the
bearing surface forms part of a housing to laterally receive the cam which
conprises a second surface (37) of contact with the cam opposite the
first surface (34), first and second ghirfaces being parallel wth each

other in the res ectlye po|nts qf _contact. HY] gg
clai med in SRR ’r_‘... LT hetPHe=} A rnlu\égel L.
rotation of SEhELBER WEER $ acttTve stroke a point (45) of the plvot

(33) which is furthernnst fromthe bearing surface lies substantially
close to said straight line (41). &pd¥Evae®e as clained in claiml,
characterized by the fact that the camis defined by an envel ope of
straight lines spaced apart fromthe axis (48) of rotation of the cam by
a distance Dn=Dn-|*ap*tana, with Dn identical to the distance between axis
of rotati omAr 4B3m candljund tirsd réegide (30, cdnpiisdendi £Eakstoahdeseliaidince
between straight line preceding the nth straight line and axis (48), aP

element sliding reciprocally and a cam (32) pivoted to the

first element by means of a pivot (33) rotating around an

axis (48) to react with one of its lateral surfaces (35,

38) against a bearing surface (34, 37) on the second

element, upon rotation of the cam around the axis thereby

achieving sliding and adjustment of the reciprocal

position of the first and second element. The cam is

shaped so that, for any angular position of the cam in its

active stroke the centre of rotation of the cam is

substantially in the region of a straight line (41)

passing through a point (36) of contact between a lateral

surface of the cam and a bearing surface of the second

element, said straight line being slanted at an angle ¢

identical to the angle of friction in the point of

contact. A cam meeting this condition has been found

maximize the amplitude of the adjustment without

encountering instability. Using cam adjusting device {30),

iron fittings, such as hinges, are easy to make.

Fig 1
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Identical to the angle between the straight line n and the straight line
n-1, a being an angle smaller or identical to the angle of friction 0. 7.
Device as clained in claim1, characterized by the fact that the first
element is integral with a first portion (17, 59) of an iron fitting

el ement designed to be secured to a-ti&g[ furniture part, and the second
elenment is .ntegral with a second portjson (18, 60) of an iron fitting

el enent designed to be secured to a second furniture part - to permt

adj ust rent of the reciproqqkzpositioﬁ7bf t he first and second
furniture parts. 8, 1¥én fittif@?el ment , 6%#Brising a first portion (17
59) and a secomﬂ’péﬁqi (18, 60) recppocal l/ly slidably adjustable in
position, the first{p j ' j ith the first elenent and the
second portion bDei 48
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integral with the second el ement of an adjusting device (30) according to

.any of the previous clains to provide a cam adj ust ¥i
reci procal position of the first and second part o Eh¢$@$1?§?§§ﬂg. 9.
cond (12, 58)

Furniture hinge conprising a first (11, 53) and a

fastening el enent, designed to be secued to two flrpi @ MAYa992 tjo |be

hi nged together, and a hinging disposed between the first (11, 53)| and t he
uatTon of the Aginge,

D

second (12, 58) fastening elepent taAdrmthe arti

one of said fastening elenmemts beyng divided into al_first (17, .59) and
into a seegﬁd (18, 60) par cally sliding together with negms for
adj usting e recipgocal A\ gnifcharacterized by the fact thatythe
first porti (17, ) i ith the first enent and tgé/second
portion (18, ¥60) Eﬁ,i te ' ebnd el efént of an adju thﬁg
device (30) according 't f previ ous clai e nmegns of
adjusting the reci\pr qsitiignig 33
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