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ABSTRACT OF THE DISCLOSURE 
An apparatus for electroplating wherein cathode means 

are provided to mount a plurality of articles to be plated, 
there being a mechanism for pressing said articles to 
be plated to the surfaces of said cathode means during 
the period of supply of current and a rotating mechanism 
to vary the position of the articles to which current is 
supplied while at the same time the supply of current is 
stopped, the pressing mechanism and the rotating mecha 
nism being connected to an interlocking mechanism so 
that the supply of current is stopped and the pressure of 
the pressing mechanism is released before activation of 
the rotating mechanism. 

The present invention relates to an apparatus for form 
ing a uniform and sturdy ?lm electroplated on a surface 
of an article. The article may be a cylindrically-shaped 
article of various lengths such as a fastener, a bolt, a nail 
and the like. 

In the prior art, a barrel type apparatus is used or 
electroplating, with an aqueous solution, such cylindri~ 
cally-shaped small articles. An electroplating apparatus 
of a barrel type, however, has drawbacks; e.g., when 
applied to fused salt electroplating by electrolysis, the 
electrical resistance at the point contact of an article or 
articles to be plated and a cathode or the mutual point 
contact of articles to be plated is so unstable and great 
that the area in the region of a part through which cur 
rent has been supplied remains defectively plated after 
completion of plating. The article thus electroplated has 
a poor durability as a whole. It is a known fact from 
the past experiments by the inventors of this invention 
that said electroplating apparatus of a barrel type has 
numerous problems in fused salt electroplating by elec 
trolysis. 

SUMMARY OF THE INVENTION 

The present invention relates to an apparatus for 
use in electroplating articles, in which a pressing mecha 
nism is provided to connect articles to be plated ?rmly 
to a cathode in a plating bath, and in addition to said 
pressing mechanism, a rotating mechanism to rotate arti 
cles to be plated is provided. The rotating mechanism is 
brought into action at predetermined intervals when the 
pressure of the pressing mechanism is nil. Thus, articles 
to be plated are rotated to change the parts in contact 
with the cathode to which current is supplied within a 
short period of time. A supplemental anode may be pro 
vided in addition to said two mechanisms. 
The present invention will now be described in more 

detail with reference to the accompanying drawings in 
which: . 

FIG. 1 is a front view of an apparatus embodying the 
present invention; 

FIG. 2 is a side-sectional view thereof; 
FIG. 3 is a partially enlarged view of the part A in 

FIG. 1; and 
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FIG. 4 is a partially enlarged view of the part B in 
FIG. 2. 

'In the drawings, a cathodic conductor 2 carrying a 
plurality of articles to be plated such as fasteners, bolts, 
nails and the like is supported in a plating bath 6 through 
a supporter 5 freely and suspendably ?xed to a bracket 4 
on a lid 28 of a plating vessel 3. The parts '7 mounting 
the articles to be plated have a wave shape, the variable 
number of articles 1 to be plated being mounted within 
the recesses or troughs so formed. In this embodiment 
of the present invention, two cathodic conductors 2 and 
2' are arranged in parallel in a vertical direction in the 
drawings as if supporting both ends of articles to be 
plated (see FJG. 2). The number of said cathodic con 
ductors in parallel is proportionate to the size of a plat 
ing vessel 3 and may be optionally increased. On the 
other hand, anodes 8 as shown in FIG. 2 are arranged 
on the upper portions of both ends and in the lower por 
tion at the centre of the articles 1 to be plated and are 
?xed to a lid 28 so as to be immersed in a plating bath 
in order to provide a plating ?lm having a uniform thick 
ness. Further, supplemental anodes 9‘ may be ?xed to a 
bracket if so required. The ends of article 1 to be plated 
often have indented parts. The supplemental anodes 9 
cause a remarkably e?‘icient electroplating treatment on 
the indented parts. It is preferable to arrange a tip of a 
supplemental anode '9 adjacent an article to be plated 
with a very small distance between the two with the ex 
treme tip of said supplemental anode extending beyond 
insulation 10. The arrangement of said supplemental 
anodes *9 is an optional but substantial feature of the 
present invention. 

Parts 7 of the cathodic conductors carrying articles 1 
to be plated act as the parts to which current is supplied, 
said parts being partially covered with insulation 11 
such as Te?on or the like. When the parts not covered 
with Te?on and the like are de?ned to the parts 7 and 
contacting parts with the articles to be plated, said parts 
have the operational advantage that unnecessary current 
is not supplied between the parts 7 and the articles to be 
plated (refer to FIG. 3). In this embodiment of the pres 
ent invention, only one part (as in FIG. 3) is exposed. 
Said part is a part where current is supplied and not 
plated, so that it should preferably be as small as 
possible. 
The parts 7 of a cathode where current is supplied are 

placed horizontally in a plating bath, a pressing mecha 
nism 12 being activated toward articles 1 to be plated 
whose ends are sustained therebetween. The pressing 
mechanism presses the articles 1 to be plated to the ex 
posed part of a cathodic part where current is supplied 
to maintain a ?rm contact during the supply period for 
current. The pressing mechanism is not limited to the 
one illustrated in the drawings. However, as shown in the 
drawings the pressing mechanism 12 uses resilient rods 
14 elongated to a letter J-shape, each rod 14 includes 
a piano wire 13 sheathed in a Te?on tube 26 and a glass 
tube 27 provided at the pressing part. The pressing mecha 
nism is located at parts marked C in FIG. 1. The posi 
tion of the dotted line shown in FIG. 3 is the position 
of a pressing part when articles to be plated are not 
mounted on a cathodic conductor. A pressing part is so 
constructed that when a pressure is applied to the articles 
to be plated utilizing constant elasticity it will be placed 
on the solid line illustrated in FIG. 3. It is also possible 
to arrange a magnet (not shown in the drawings) be 
neath a cathode and activate the magnetism to attract 
and ?rmly contact articles to be plated on a surface of 
the cathode. 
As shown in FIGS. 1 and 2, a rotating mechanism 15 

to vary the positions of the articles 1 to be plated in 
relation to the cathode is provided corresponding to the 
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pressing mechanism 12. The mechanism 15 includes a 
glass rod 16 arranged in parallel with the horizontal point 
of the cathodic conductor, both ends of said glass rod 
being supported by supporting rods 17 and 17’, so as to 
be able to rotate momentarily all of the plurality of arti 
cles to be plated mounted in the horizontal direction. 
The glass rods are rotated along the loci X and X’ shown 
by dotted circles. When the connecting face 18 of said 
glass rods 16 is so slanted as 18’ in FIG. 2, articles 1 
to be plated whose indented end parts come close to the 
supplemental anodes 9 are caused to rotate under a pref 
erable condition. 

Both pressing and rotating mechanisms 12 and 15 
aforementioned are so arranged that upon completion 
of the former action the latter action is started by means 
of an interlocking mechanism 19. The interlocking 
mechanism 19 may be a conventionally known link 
mechanism. In the embodiment shown, a crank shaft 20 
is employed and is so arranged that when a crank part 
21 is rotated by a suitable motor not shown in the draw 
ings, both pressing and rotating mechanisms 12 and 15 
are interlocked by means of a pin 29. For this reason, 
the upper end of a rod 14 of the pressing mechanism 12 
and supporting rods 17 and 17' of the rotating mecha 
nism 15 are connected to the identical crank part 21 
of the crank shaft. 22 denotes a shaft pin thereof, and 
23 a chain engaging each shaft, respectively. As shown 
in FIG. 2, a receiving member 24 maintains a horizontal 
rod 25 and acts to prevent articles 1 to be plated from 
deviating from the predetermined position of a cathodic 
part where current is supplied. The horizontal rod 25 
is freely attachable to and removable from the receiving 
member 24 and enables articles to be plated to be easily 
placed in and removed from a cathodic conductor hav 
ing a wave shape. 
The action and operation of the novel apparatus for 

electroplating comprising such a structure as aforemen 
tioned will now be described. Articles 1 to be plated are 
mounted on the parts 7 in the troughs of the wavy shape 
of the cathode 2 immersed in the plating bath 6 by a 
proper means. The supplemental anodes 9 are prelimi 
narily so set as to be placed in a predetermined position 
of the indented part at the ends of articles to be plated. 
At this time, the pressing mechanism 12 of the articles 
to be plated is so placed as not to press the articles to be 
plated. Then the crank shaft 20 is rotated to press the 
articles to be plated by means of rods 14 of the pressing 
mechanism 12 so as to cause the articles 1 to be plated 
to come into ?rm contact with the cathodic part where 
current is supplied 7 (refer to FIG. 3). The terminals 
from the power supply required for electroplating are, 
of course, preliminarily connected to the cathodic con 
ductor and the anode, respectively. During the plating 
process, a timer is used so that the rotating mechanism 
15, which changes the position of the parts to which cur 
rent is supplied, is activated to repeat the passage of 
current and rotation after a predetermined period of 
time. In the example in accordance with the present in 
vention after the current is supplied for 16 seconds in 
a stationary state, crank shaft 20 is rotated, rods 14 of 
the pressing mechanism 12 rise in accordance with the 
rise of a rotating glass rod 16 along the loci X and X' 
from the lower position during the next half a second. 
At this time the rotating rod 16 contacts the articles to 
be plated at the uppermost position to rotate the same. 
When he crank shaft 20 makes one rotation and again 
causes a ?rm pressure on the articles to be plated, the 
part to which current is supplied is varied from that at 
the time of the previous plating. 
An example of the plating process is described as fol 

lows: (when plating 5 pieces of fasteners having a 
diameter of 9 mm” a length of 52 mm). 
The total plating time was 30 minutes and for the ?rst 

5 minutes after the start of plating a DC current of 0.5 
a. was supplied, a cycle of electrolysis in a stationary 
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state 16 sees. and rotating time 0.5 sec. was then repeated. 

After then, a DC current of 4 a. was supplied after the 
?rst 5 minutes until 30 minutes since the start and a 
cycle of electrolysis in a stationary state 63 secs. and ro 
tating time 0.5 sec. was repeated. 

0.8 a. of current was supplied to the supplemental anode 
during the last 5 minutes of the plating time. 
When current supply is started after the articles to be 

plated have been rotated and then pressed against a cath 
ode, it is preferable to decrease the current to prevent 
the generation of sparks at the part to which current is 
supplied. It is also preferable to decrease the current in 
the same manner when the supplying current is stopped 
to start the rotation of the articles to be plated. 
By using the novel apparatus for electroplating of the 

present invention, it is possible to perform the electroplat 
ing process highly efficiently. Various effects obtained in 
accordance with the present invention are listed as fol 
lows: 

(a) An accurate and sufficient supply of current to the 
articles to be plated is provided as the current is supplied 
when the articles to be plated are pressed on the cathodic 
conductor and in ?rm contact with the same. 

(b) It is possible easily to arrange a supplemental 
electrode for an indented part on an end and uniformly 
to plate even an inner surface of said indented part as 
the plating process is carried out in a stationary state. 

(c) Traces partially beautifully or poorly electroplated 
due to pressure do not stay on the articles to be plated 
as a plating process is performed because of the variations 
of the part to which current is supplied at predetermined 
times. 

(d) Excess current is not used except for plating and 
high efficiency can be obtained as in a plating bath the 
speci?c part where current is supplied is in complete con 
tact with the articles to be plated and other parts are 
coated with insulation. 

(e) A smooth operation is performed by intermittently 
activating both pressing and rotating mechanisms, to vary 
and rotate the part to which current is supplied. 

(f) Current is supplied through means such as a narrow 
electric wire coated with Te?on to the articles to be plated, 
and said electric wire also maintains the articles to be 
plated, so that current is not supplied to parts with the 
exception of the articles to be plated. There is no ob 
stacle in the vicinity of the articles to be plated, thus pro 
viding a desirable condition for supplying of a plating 
solution and current. 
The aforementioned description is mainly concerned 

with fused salt aluminium electroplating. The present in 
vention, however, is not limited to the same, but is ap— 
plicable to plating metals other than aluminium in an 
aqueous solution. 
What is claimed is: 
1. An apparatus for electroplating in an electroplating 

bath, comprising: 
cathode means on which may be supported a plurality 

of cylindrically-shaped articles to be plated, parts of 
said cathode means being shaped to receive said cy 
lindrically-shaped articles, 

an anode, 
a rotating mechanism for varying the position of said 

articles so that different parts of said articles are 
brought into contact with said cathode means, 

a mechanism for pressing said articles to be plated 
against the cooperating parts of said cathode means 
during the time of current supply to said cathode 
means; and 

control means for synchronizing the operation of said 
pressing mechanism and said rotaitng mechanism so 
that the pressing mechanism is inactive while the posi 
tion of said articles is being changed. 

2. An apparatus for electroplating in an electroplating 
bath, comprising: 
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cathode means on which may be mounted a plurality 
of articles to be plated, 

an anode, 
a mechanism for releasably pressing said articles to be 

plated against the surfaces of said cathode means, 
a rotating mechanism for varying the position of said 

articles so that ditferent parts of‘ said articles are 
brought into contact with said cathode means, 

means for controlling the supply of current to said cath 
ode means, 

means for synchronizing the operation of the pressing 
mechanism and the rotating mechanism so that the 
pressing mechanism is inactive while the position of 
said articles is being changed, and 

means for interengaging the control means and the syn 
chronizing means so that supply of current is stopped 
upon activation of said rotating mechanism. 

3. Apparatus according to claim 1 wherein said cathode 
means includes a plurality of troughs for receiving said 
articles to be plated. . 

4. Apparatus according to claim 3 wherein each trough 
is partially covered with insulating material, there being 
an absence of insulating material at a part of a trough con 
tacted by an article received therein. 

5. Apparatus according to claim 1 wherein the press 
ing mechanism includes a plurality of resilient rods, each 
rod having a part which is shaped and positioned to apply 
pressure to an article positioned for plating. 

6. Apparatus according to claim 1 including means for 
controlling the supply of current to said cathode means, 
and means for interengaging the supply current control 
means and said synchronizing means so that supply or cur 

6 
rent is stopped upon activation of said rotating mechanism. 

7. Apparatus according to claim 2 including a supple 
mental anode adapted to be located adjacent to the posi 

1 tion of one end of an article to be plated when said 
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article is supported on said cathode means. 
8. Apparatus according to claim 2 wherein said cathode 

means includes a plurality of troughs for receiving said 
articles to be plated. 

9. Apparatus according to claim 8 wherein each trough 
is partially covered with insulating material, there being 
an absence Off insulating material at a part of a trough con~ 
tacted by an article received therein. 

10. Apparatus according to claim 2 wherein the press 
ing mechanism includes a plurality of resilient rods, each 
rod having a part which is shaped and positioned to apply 
pressure to an article positioned for plating. 
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