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(54) Work holder frame particularly for electroplating machines

(57) A work holder frame particularly for electroplat-
ing machines, particularly adapted for electroplating
systems of the types that comprise tanks for containing
the electrolytic bath on the upper rim of which couplings
for bus bars are arranged. The frame comprises a plu-
rality of motorized work holder rods that are arranged

parallel to each other and in succession and are rotata-
bly coupled and electrically connected to a supporting
structure that is designed to be arranged during use
within the electrolytic bath as a cathode and is provided
with brackets for coupling and electrical connection to
the bus bar.
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Description

[0001] The present invention relates to a work holder
frame particularly for electroplating machines.
[0002] As is known, the electroplating process allows,
by electrolysis, to coat with a thin protective and/or dec-
orative metallic layer parts of various shapes and kinds,
also made of metallic material or treated plastic material.
[0003] Electroplating machines comprise large tanks
that contain anodes in an electrolytic bath in which the
parts to be treated are immersed while arranged on
frames supported by a supporting bar known as bus bar.
[0004] In practice, the parts to be treated are im-
mersed in the electrolytic bath as cathodes.
[0005] The metallic ions, due to a difference in poten-
tial applied between the cathode and the anode, flow
from said anode toward said cathode and are deposited
on the surface of the parts.
[0006] The importance of the work holder frame,
which has to support said parts, connect to the bus bar
and allow its electrical connection to a current rectifier,
is evident.
[0007] Despite the now well-established use of devic-
es of this type, these devices are not free from draw-
backs.
[0008] Normally, the relative position of the parts is af-
fected by certain limitations that are due mainly to the
fact that the surfaces to be subjected to the electroplat-
ing treatment should not hide each other, since the lines
of flux of the ion current generated in the electrolytic bath
would not be distributed uniformly.
[0009] This causes a generally limited loading capac-
ity due to the space occupation and relative distance be-
tween the various parts.
[0010] Another problem that is very frequent, espe-
cially with reference to concave parts such as faucets
or parts formed by molding, is the forming of air pockets
within which the electrolyte cannot penetrate, conse-
quently failing to provide final plating in the area affected
by the air pocket.
[0011] An attempt is usually made to contrast this
phenomenon by taking care with the arrangement of the
parts upon assembly or by making the entire frame os-
cillate through 10-15 sexagesimal degrees.
[0012] Moreover, since the relative position of the
parts (cathodes) with respect to the anodes is fixed, at
the end of the treatment there is an unevenness of the
deposited thickness that is not always acceptable.
[0013] The aim of the present invention is to solve or
reduce substantially the above-noted problems of
known types of electroplating machine.
[0014] Within this aim, an object of the present inven-
tion is to provide a work holder frame whose structure
is such that it increases the loading capacity of the elec-
troplating machine.
[0015] Another object is to provide a work holder
frame whose structure is such that a uniformly distribut-
ed surface layer is deposited on the parts.

[0016] Another object is to provide a work holder
frame structure that prevents the forming of air pockets.
[0017] Another object is to provide a work holder
frame that has a simple structure.
[0018] This aim and these and other objects that will
become better apparent hereinafter, are achieved by a
work holder frame particularly for electroplating ma-
chines of the types that comprise tanks for containing
the electrolytic bath on the upper rim of which couplings
for bus bars are arranged, characterized in that it com-
prises a plurality of motorized work holder rods that are
arranged parallel to each other and in succession and
are rotatably coupled and electrically connected to a
supporting structure that is designed to be arranged dur-
ing use within said electrolytic bath as a cathode and is
provided with brackets for coupling and electrical con-
nection to said bus bar.
[0019] Further characteristics and advantages of the
present invention will become better apparent from the
description of a preferred but not exclusive embodiment
thereof, illustrated by way of non-limiting example in the
accompanying drawings, wherein:

Figure 1 is a view of a work holder frame having the
structure according to the invention, arranged with-
in a tank that contains the electrolytic bath;
Figures 2 and 3 are two side views of the frame of
Figure 1;
Figures 4 and 5 are respectively a front view and a
side view of a work holder frame having the struc-
ture according to the invention in a further embodi-
ment, arranged within a tank that contains the elec-
trolytic bath.

[0020] With reference to the figures, a work holder
frame particularly for electroplating machines having the
structure according to the invention is generally desig-
nated by the reference numeral 10 in a first embodiment.
[0021] The work holder frame 10 is particularly suita-
ble for electroplating machines of the types that com-
prise tanks 11 for containing an electrolytic bath 12 on
the upper rim of which couplings 13 for bus bars 14 are
arranged.
[0022] The frame 10 comprises a plurality of motor-
ized work holder rods 15, which are arranged parallel to
each other in succession and are rotatably coupled and
electrically connected to a supporting structure 16, de-
scribed in greater detail hereinafter, that is designed to
be arranged during use within the electrolytic bath 12 as
a cathode and is provided with brackets 17 for coupling
and electrical connection to the bus bar 14.
[0023] The rods 15 are detachably rotatably coupled
at their ends to sliding blocks 18 that can slide and be
fixed in a chosen position on the supporting structure 16.
[0024] The supporting structure 16 is constituted by a
substantially quadrangular outer frame 19, in which the
vertically arranged portions 20a and 20b provide sliding
guides along which it is possible to arrange adjustably
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the sliding blocks 18.
[0025] Each rod 15 is connected electrically to the
supporting structure 16 by means of pairs of flexible ca-
bles 21 arranged at its ends.
[0026] The electrical connection between the rods 15
and the support 16, however, can also be provided by
means of bearings for the rotation of the rods 15 on the
corresponding sliding blocks 18.
[0027] Advantageously, the flexible cables 21, the
supporting structure 16 and the rods 15 are sheathed
with insulating material except for the regions of mutual
contact, for electrical connection, so as to allow the parts
supported by said rods 15, by means of grip means 22,
for example clamps, to act as a cathode, accordingly
allowing electroplating.
[0028] The rods 15 are kinematically connected, by
way of a corresponding kinematic chain, described in
greater detail hereinafter, to a source of oscillating rotary
motion 23, which is also described in greater detail here-
inafter.
[0029] The kinematic chain is constituted in this case
by a gear system that comprises a plurality of gears 24
that are keyed to one end of said rods 15 on the same
side of said supporting structure 16.
[0030] The oscillating rotary motion source 23 is con-
stituted, in this case, by a gearmotor 25 that is fixed to
one of said brackets 17, is arranged eccentrically with
respect to said gears 24, and is connected to the upper
gear 24a by means of a rod-and-crank mechanism 26.
[0031] Since the gearmotor 25 is fixed to a bracket 17,
it is necessary to arrange laterally to the tank 11 a three-
phase movable contact 31 to supply it with alternating
current.
[0032] In practice, the work holder frame 10 allows to
rotate the parts mounted on said frame 10 synchronous-
ly, transferring with a single actuation the oscillating mo-
tion to the rods 15.
[0033] The work holder rods 15 can be disassembled
and optionally reassembled, after replacing the corre-
sponding gear 24, even with a different center distance
if it is necessary to plate parts whose dimensions differ
considerably.
[0034] It is possible to fit more than one frame 10 for
each bus bar 14.
[0035] Advantageously, the rods 15 can be connected
kinematically to a circular rotary motion source.
[0036] The circular rotary motion source is constituted
by a gearmotor, which is fixed to one of said brackets
17 and is kinematically connected to an upper gear 24a.
[0037] In this case, therefore, the rods 15 have a con-
stant direction of rotation.
[0038] Figures 4 and 5 illustrate a second embodi-
ment of the work holder frame, which in this case is des-
ignated by the reference numeral 110.
[0039] The frame 110 is fully similar to the first em-
bodiment described above, except for the position of the
oscillating rotary motion source 123.
[0040] In this case, the oscillating motion source 123

is constituted by a gearmotor 125 that is fixed laterally
and externally to a tank 111 and is kinematically con-
nected, when the frame 110 is arranged within the tank
111, to an upper gear 124a by way of a corresponding
transmission, described in greater detail hereinafter,
which comprises a rod-and-crank mechanism 126 that
is arranged eccentrically with respect to the axis of the
gear system constituted by the gears 124.
[0041] The transmission comprises a second ring
gear 128 that meshes, when the frame 110 is arranged
within the tank 111, with a corresponding first ring gear
127 that is supported in a cantilevered fashion by the
gearmotor 125.
[0042] The second ring gear 128 is rigidly coupled to
the end of a shaft 129 that is rotatably coupled to one of
the brackets 117 and has a third ring gear 130 that is
keyed thereto and is connected by means of the rod-
and-crank mechanism 126 to the upper gear 124a.
[0043] The rod-and-crank mechanism 126 is ar-
ranged eccentrically with respect to the axis of the gear
system constituted by the gears 124, so as to impart an
oscillating motion to them and accordingly to the rods
115.
[0044] Advantageously, the rods 115 can be connect-
ed kinematically to a circular rotary motion source.
[0045] The circular rotary motion source can be con-
stituted by a gearmotor that is fixed laterally and exter-
nally to the tank 111 and is kinematically connected,
when the frame 110 is arranged within the tank 111, to
an upper gear 124a by means of a corresponding trans-
mission.
[0046] In practice it has been found that the present
invention has achieved the intended aim and objects.
[0047] The work holder frame 10 effectively helps to
minimize the differences in plating thickness on the var-
ious surfaces of a same part.
[0048] Moreover, it allows to load the parts in a mutu-
ally closer arrangement, and by orientating alternately
the part to the right and to the left by a substantial angle,
or by making it rotate always in the same direction, it
effectively contrasts the forming of air pockets even if
different parts are mounted together.
[0049] The present invention is susceptible of numer-
ous modifications and variations, all of which are within
the scope of the appended claims.
[0050] The technical details may be replaced with oth-
er technically equivalent elements.
[0051] The materials, so long as they are compatible
with the contingent use, as well as the dimensions, may
be any according to requirements.
[0052] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.
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Claims

1. A work holder frame particularly for electroplating
machines of the types that comprise tanks (11) for
containing the electrolytic bath (12) on the upper rim
of which couplings (13) for bus bars (14) are ar-
ranged, characterized in that it comprises a plu-
rality of motorized work holder rods (15) that are ar-
ranged parallel to each other and in succession and
are rotatably coupled and electrically connected to
a supporting structure (16) that is designed to be
arranged during use within said electrolytic bath
(12) as a cathode and is provided with brackets (17)
for coupling and electrical connection to said bus
bar (14).

2. The frame according to claim 1, characterized in
that said rods (15) can be arranged at adjustable
heights on said supporting structure (16).

3. The frame according to one or more of the preced-
ing claims, characterized in that said rods (15) are
rotatably coupled, at their ends, to sliding blocks
(18) that can slide and be fixed in a chosen position
on said supporting structure (16).

4. The frame according to one or more of the preced-
ing claims, characterized in that said rods (15) are
detachably coupled to said sliding blocks (18).

5. The frame according to one or more of the preced-
ing claims, characterized in that said supporting
structure (16) is constituted by a substantially quad-
rangular frame (19), in which the vertically arranged
portions (20a, 20b) provide sliding guides for said
sliding blocks (18).

6. The frame according to one or more of the preced-
ing claims, characterized in that each rod (15) is
connected electrically to said supporting structure
(16) by means of pairs of flexible cables (21) that
are arranged at their ends.

7. The frame according to claim 6, characterized in
that said flexible cables (21) are sheathed with in-
sulating material except for the regions of contact
with said supporting structure (16) and said rods
(15).

8. The frame according to one or more of claims 1 to
5, characterized in that each rod (15) is connected
electrically to said supporting structure (16) by
means of corresponding rotation bearings that are
arranged at said sliding blocks (18).

9. The frame according to one or more of the preced-
ing claims, characterized in that said rods (15) are
provided with a plurality of grip means (22) for the

parts to be electroplated.

10. The frame according to one or more of the preced-
ing claims, characterized in that said supporting
structure (16) is sheathed with insulating material
except for the regions of electrical contact.

11. The frame according to one or more of the preced-
ing claims, characterized in that said rods (15) are
sheathed with insulating material except for the re-
gions of electrical contact.

12. The frame according to one or more of the preced-
ing claims, characterized in that said rods (15) are
kinematically connected to a source of rotary mo-
tion by means of a corresponding kinematic chain.

13. The frame according to claim 12, characterized in
that said kinematic chain is constituted by a gear
system that comprises a plurality of gears (24) that
are keyed to one end of said rods (15) on the same
side of said supporting structure (16).

14. The frame according to one or more of the preced-
ing claims, characterized in that said rods (15) are
kinematically connected to a source of oscillating
rotary motion (23).

15. The frame according to one or more of the preced-
ing claims, characterized in that said oscillating
motion source (23) is constituted by a gearmotor
(25) that is fixed to one of said brackets (17), is ar-
ranged eccentrically with respect to said gears (24)
and is connected to an upper gear (24a) by means
of a rod-and-crank mechanism (26).

16. The frame according to one or more of claims 1 to
14, characterized in that said oscillating motion
source (123) is constituted by a gearmotor (125)
that is fixed laterally externally to the tank (111) and
is kinematically connected, when said frame (110)
is arranged within said tank (111), to an upper gear
(124a) by means of a corresponding transmission
that comprises a rod-and-crank mechanism (126)
that is arranged eccentrically with respect to the ax-
is of the gear system constituted by said gears
(124).

17. The frame according to claim 16, characterized in
that said transmission comprises a second ring
gear (128) that meshes, when said frame (110) is
arranged within said tank (111), with a correspond-
ing first ring gear (127) that is supported in a canti-
levered fashion by said gearmotor (125), said sec-
ond ring gear (128) being rigidly coupled to the end
of a shaft (129) that is rotatably coupled to one of
said brackets (117), said shaft (129) having a third
ring gear (130) that is keyed thereto and is connect-
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ed by way of said rod-and-crank mechanism (126)
to the upper gear (124a), said rod-and-crank mech-
anism (126) being arranged eccentrically with re-
spect to the axis of the gear system constituted by
said gears (124).

18. The frame according to one or more of claims 1 to
13, characterized in that said rods (15) are kine-
matically connected to a source of circular rotary
motion.

19. The frame according to claim 18, characterized in
that said circular rotary motion source is constituted
by a gearmotor that is fixed to one of said brackets
(17) and is kinematically connected to an upper
gear (24a).

20. The frame according to claim 18, characterized in
that said circular rotary motion source is constituted
by a gearmotor that is fixed laterally, externally to
the tank (111), and is kinematically connected,
when said frame (110) is arranged within said tank
(111), to an upper gear (124a) by means of a corre-
sponding transmission.
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