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This invention relates to barrel plating appa-
ratus and provides improvements therein.
Chromium plating in barrels is a matter to
which much thought and ‘attention has been
5 given ever since chromium-plating became a
practical art. The conditions for successful
chromium plating in barrels are considerably
more exacting than for ordinary tank plating.
The principles for such successful chromium plat-
10
Fink and Eash 1,899,679, dated February 28, 1933.
The present invention provides improvements
in the barrel-plating apparatus in the direc-
tion (a) of enabling the process of plating in
‘barrels to be carried out on varieties of articles
within a comparatively wide range, and on mix-
" tures of articles of different shape and size, with
only minor adjustments such as are readily made
on the current and voltage and on the tempera-
ture; (b) of providing for varying the rate of
feed :of articles to the barrel so that a rate of
“feed best suited to the plating of the kind of
article to be plated may be obtained; (¢) of. pro-
viding a good and reliable current distribution
5 within the apparatus. and solution; (d) of pro-

20

viding a uniform temperature of the solution’

within the apparatus and particularly within the
barrel at the vicinity of the articles being plated;
"(e) of enabling the process to be carried on vir-
tually with the elimination of rejects; (f).of
keeping the barrel actuating parts to a large ex-
tent, and especially the bearings out of the plat-
ing solution; and (g) of simplifying the appara-
tus and providing for ready and easy access to

30

~ of the apparatus. .
An embodiment of the invention is illustrated
in the accompanying drawings, wherein:

Fig. 1 is a top plan view of the apparatus, with‘

40 parts broken away;

Fig. 2 is a view partly in side elevation and
i:‘?rtlly in vertical section of the part shown in
- Fig. 1;

Fig. 3 is a view partly in end elevation and
partly in transverse vertical section; .

Fig. 4 is a view in side elevation of the part of
the mechanism for feeding articles to the barrel;

Fig. b is a transverse section of the parts shown
in Fig. 4. : R

Fig. 6 is a fragmentary view, Iooking toward the
inside face, of the rotating part of the feeding
device shown in Figs. 4 and 5.

Referring to said drawings, numeral 10 desig-
nates a plating barrel; 12 designates a tank for
containing a plating solution as a chromic acid-
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ing in barrels are set forth in the. patent to’

and assembling and dis-assembling of the parts-

1935, Serial No. 28,064
(CL 204—11)

acid radical plating solution, in which the barrel
is partly immersed; {4 designates a motor for ro-
tating the barrel 10 through means hereinafter
described; 16 designates a suitable means: for
feeding articles to be plated to the tank; 18 §
designates a means, as a coil, through which a
medium for regulating the temperature of the
plating solution in the tank may be circulated;
and 20 and 21 designate respectively electrical
Jeads to the anode and barrel (cathodic).

The barrel 10 is conducting is preferably per-
forated as indicated at 25, though it can also
be made without perforations, and is con-
structed and operated in such a manner that the
contents are intermittently tumbled while con- 15
tinuously immersed, as described in the patent
to Fink and Eash 1,899,679 hereinbefore referred
to. The barrel is rotated at & slow rate (as for ex-
ample ¥ revolution per minuté). The barrel 10
is provided on its inside with a spiral rib 27 which 20
acts to advance or feed the work, as the harrel
is rotated, from its intake end (at the right
in Figs. 1 and 2) to its discharge end (the left in
said figures). The rib 27 is preferably made of
electrically insulating material highly resistant 25
to the action of the chromic acid sclution, the
use of such a rib showing an exceptional saving.
in the current used as compared with a con-.
ducting rib.. The material which is used for the .
rib is a conjoint polymerization product of two 30
different vinyl compounds, as described in the ap-
plication of George X. Herzog, Serial No.
753,827, filed November 20, 193¢. Means 29 such
as cleats or corrugations may be provided on the
inner surface of the barrel to aid in accomplish- 35
ing a periodical or intermittent tumbling action ‘
of the articles within the rotating barrel during
the plating operation which is carried on there--
in. The barrel is preferably made with end
pieces 30, 31, having large central openings there- 40
in as indicated at 33. The end pieces 30, 31 are
preferably of a greater diameter than the barrel,
and have portions 35 which extend outwardly be-
yond the diameter of the barrel. The portions 35
provide annular conducting rings extending 45
edgewise from the axis of the barrel, with which
brushes 31, connected with the cathode leads 21,
make sliding contact, and thereby conduct cur-
rent to the barrel while it is being rotated.

To obtain a highly uniform conductance from .50
the cathode lead 21 to the barrel, the brushes 37
are each formed of a plurality of superposed thin
copper plates the ends of which are turned. in-
ward, so that the end of each plate bears on the
terminal of the cathode lead 21 and on the por= 55
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_a bolt and nut shown at 38b.

‘covers the top of the tank 2.

30, 31.
‘ranged substantially in line with the horizontal

2

tion 35 of the end-pieces 30 respectively as indi-
cated at 38. The superposed plates are slotted,
as indicated at 38%, to provide fingers. The di-
vision of the brushes 37 provided by the super-
posed plates and by the slots through the super-
posed plates, provides a uniform area of contact
between the brushes and the part 35 of the mov-
ing barrel. One brush 37 is provided on each
side of the part 35, and the pair of brushes are
pressed against the terminal of the cathode lead
21 and the portion 35 of the barrel by means pass-
ing through each brush intermediate its ends, as
The currents which
the brushes are required to transmit for chro-
mium plating ‘are unusually heavy and the ar-
rangement described has been specially designed
to transmit such heavy currents, and in a way
to avoid arcing and fluctuation and also in a
way to avoid the generation of sufficient heat to
dry the chromic acid plating solution which
comes in contact therewith, such drying would
cause sparking at the brushes, with consequent

- pitting of the part 37 with which the brushes
Gear

contact, and fluctuation of the current.
teeth 39 are preferably cut on the portions 35 of
the end plates 30, 31 so that these end plates may
function as gear wheels through which the barrel
is rotated, as hereinafter more fully described.

40 designates an anode, of a material such
as usually used with chromic acid plating baths,
which is constructed and arranged so as to be
supported independently of the barrel, and also
in such manner as to be removable through the
openings 33 in the end pieces of the barrel.
The anode comprises a bar 43, the ends of which
are preferably offset and raised as indicated at
41 and 42. The ends 4(, 42 of the anode pass
through the openings 33 in the end plates 30, 31
adjacent the inner edges thereof, and rest on
bearings 44, 45, one of which, as the bearing 44,
may be & terminal-clamp, to which the anode
leads 30 are connected, and through which cur-
rent is conducted from the anode. The bearings
or clamps. 44, 45, are outside of the barrel, and
support the ends 41, 42 of the anode rotatably,

so that when the barrel is not in use the anode

may be readily turned so to lift the unused parts
out of the solution. The bearings 44, 45 are pref-
erably supported upon a cover 47 which partially
The ends of the
anode are out of the plating solution and also
out of the spray which arises from the solution
within the tank, and the offset arms 41, 42,
passing out through the openings close. to the
inner edges of the end-pieces 30, 31 afford maxi-
mum clearance through the said openings 33 for
the introduction and 1emoval of articles to and
from the barrel. The anode 40 also preferably
comprises a plurality of spaced transverse discs
or plates 49, which project from the bar 43 below
the surface level of the plating solution in the
tank. The dises are preferably perforated, as
indicated at 48 to increase the anode-area. The
number of the discs and the perforations therein
thereby provide a large area of contact between
the solution and the anode.

_The barrel 10 is preferably rotatably supported
in such manner as to be readily removable from
the apparatus. To this end, it is preferably sup-
ported by a plurality of rotating parts 50, 51, 52,
83, above the solution level within the tank. The
parts 50 to 58 are preferably in the form of pin-
ions which engage the teeth 39 on the end pieces
The pinions 50-53 are preferably ar-

2,188,824

diameter of the barrel, at opposite sides of the
barrel. The axis of the barrel is thereby well
above the solution level of the tank. The open-
ings 33 in the end pieces extend below the solu-
tion level, the greater part of the area of the
ocpenings however being above the solution level
of the tank. In this way the solution level is
made so high that the barrel, during its rota~
tion, does not lift the articles on its inner cir-
cumference, high enough to carry them out of

the solution before they tumble back into the’

low part of the barrel. The pinions 50-53 are
preferably fixed- on shafts 55 running length-
wise of the tank alongside of the outer sides of
the barrel above the solution level of the tank.
The barrel may be removed, (after the anode 40
has been disengaged), by simply shifting it side-
ways and lifting it upwardly, to disengage the
pinions from teeth 3% on the end pieces 30, 31,
and thereby release the barrel. The shafts 55,
56, may he rotatably connected with the motor
through worm wheels 51, worms 58 on opposite
ends of a cross shaft so a worm 62 on the
cross shaft, and a worm: 63 on the shaft of mo-
tor i14. Boxes 65 project downwardly through
the tank cover 4T and surround and protect the
worms on shafts 55 and 60, and also the bearings
of these shafts, from the solution and spray
within the tank. Chromic acid plating solution
oxidizes lubricating oils, and is itself an anti-
lubricant. The boXes act. to prevent the solu-
tion coming into contact with the bearings,
worms and gears. These boxes also act as re-
ceptacles for preventing lubricant from the bear-
ings, worms and gears falling into the plating
solution.

Numeral 67 designates 8 collar on the tank
cover 47, on which collar a flue may be con-
nected, through which fumes and spray arising
from the surface of the solution within the tank
may be drawn off. The;cover 47 is spaced from
the sides of the tank as indicated at 69, and air
entering th-ough the space 69 is drawn across
the upper part of the tank below the cover 47 and
carries fumes and spray with it through the
suction duct connected to the collar 67.

A cup 70 which extends outwardly from the
side of the tank, and communicates with the
space within the tank, may be provided. The
cup 10 is preferably provided with a lip 11, over
which the solution within the tank may flow.
This ip T{ serves to regulate the solution level
within the tank, and in practice the tank is kept
filled to this level.

Numeral 80 designates a stirrer. This stirrer
is located within the tank in such position as
to create a circulation of the plating solution

-out of the end nearest the stirrer and in the

other end. In practice it is found highly desir-
able to maintain the solution at a uniform tem-
perature. In practice the temperature is regu-
lated within a variation of +2° C. In barrel
plating in which a conducting barrel is used, and
particularly in chromium plating where relatively
high current densities are employed, a compara-
tively large amount of heat is generated in the
solution within the barrel. It is accordingly
important to provide a positive circulation of
the plating solution to and from the barrel. Such
a clrculation is provided by the described ar-
rangement. The stirrer provides a circulation
of the solution at a very even- temperature in
at one end of the cylinder and out at the other.
In a barrel which is perforated, the perforations
25 _admit the solution along the length of the
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‘barrel, particularly at the bottom side of the

" barrel where the plating current is concentrated.

‘High effectiveness of plating is favored by reg-

ulating the rate of feed of articles to the barrel,

5 the rate of feed being regulated on the basis of

trial and experience, in accordance with the size

and shape of the articles to be plated in the

barrel. The feeding means 16 is constructed

and arranged to provide for such a variation in
10 the rite of feed of the articles.

The feeding mechanism 16 comprises a pair of
hollow frustums 90, 891 mounted on an axle 82
mounted on a bracket 393. One of the frustums,
as the frustum 90, is fixed upon the said axle 92,
15 and the other is rotatable upon said axle as
indicated at 95. The rim portions 96, 97 of the
two frustums are fitted together very closely, so
that the least amount of space is left between
the two rim portions, and the entrance of very
20 small articles, or of thin parts of articles, between
said rim portions is minimized. The parts of the
two frustums adjacent the rim portions are
formed with steep sides 100, {0l so as to form
an annular groove or pocket 102. Within the

25 annular pocket 102 are arranged & plurality of.

scoops 105. These scoops 105 are shaped to the
sides of the annular pocket or groove 102. The
scoops 105 have tangs (07 which fit into grooves
108 mortised into the sides of the rim 86 of the
30 stationary disc 80. The scoops 105 are remov-
able; By varying the number of scoops 185 in
use (by removing one or more), and by varying
the size of the scoops, the rate of feed of articles
from the feeding mechanism may be varied with-
35 out having to change gears. The frustums and
" scoops are made of rustless material so as not to
speck the work or contaminate the plating bath.
Aluminum and stainless steel have been used.

The rotatable hollow frustum 91 is conveniently
40" rotated at a regular speed, related to the speed of
rotation of the barrel 10, by a suitable means.
These means, as here .shown, comprise & gear
wheel 116 fixed to the hollow frustum 81, a pin-
jon 11 on a stub-shaft 113 having thereon a worm
45 115 meshing with another worm (16 on a shaft
{17, which latter shaft has thereon a gear 119

meshing with a worm 112 on the aforesaid cross- .

shaft 60 which drives the shafts §5 and 56 which
carry the pinions for rotating the barrel 10.
. Numeral 120 designates an opening in-the side
" of the hollow frustum 90 through which articles

‘to be fed to the barrel and plated, are placed in -

the feeding mechanism, and a mass of these
articles is maintained in the space {22 within and
55 between the hollow frustums 90, 81, which part

of the feeding mechanism may be designated as -

- 'a hopper. : N
Tt has been found to contribute to successful
plating to keep the articles wet, after they have

“60 been cleaned and placed within the hopper {22,

until they are fed to the barrel. For this purpose
a trough 125 is provided, which trough is provided
with an overflow pipe 127, and kept filled to the

level of the top of the overflow pipe by liquid -

65 (water) whichis constantly supplied to the trough
{25 through supply pipe 129. Thehollow frustums
90 and 91 extend below the surface of the liquid
in the trough (25 to such an extent that the
hopper portion 122 is below the level of the liquid

.70 in the trough 125. :

A chute 130 projects into the upper part of the
space between the hollow frustums 90, 81 through
a suitable opening 182. The chute [38-is adjust-
. able longitudinally within the said space between
75 the hollow frustums 90, 91. For this putpose the

) 2]

_plating tank.
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chute 130 may be attached to a slotted arm (35
to which it may be fastened by means of a stud
and clamp screw 136 which is adjustable in the
slot in said arm 135. ‘The chute {30 may also be
turned on the stud 136 to adjust the position of
its receiving-end with relation to the dumping-
position of the scoops 105.

The - chute 130 connects with another chute
‘131 which extends into the barrel {0 through the
opening 33 at the front end, and delivers the
articles to be plated to the front end of the
barrel. ‘The chute 130, like the frustums, is made
of rustless material. '

The scoops 105 attached to the rotatable frus-
tums 91.pick up a certain number of the articles
from the hopper or space 122 between the hollow
discs 90, 91, at the lower part thereof, and lift
these upwardly as the aforesaid frustum 9i ro-
tates. When the scoops reach their upper posi-
tion or thereabouts, the articles which have been
carried up and retained by the scoops are dumped
into the chute 1308, and from thence slide down
the chutes 130 and (37 into the barrel at its
front end. As heretofore explained the rate of
feed of the articles may be varied by varying the
number of scoops 105 in use, and also the size
of the scoops. The rate of feed may be further
varied by adjusting the upper end of the chute
130 toward -and from the dumping position of
the. scoops 108; by a rotative adjustment around
the stud 136; and by a combined longitudinal and
rotative adjustment. By removing the upper end
of the chute /308 further from the dumping posi-
tion or from the axis of the trajectory of the
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dumped articles, a less number of articles dumped .

from each cf the scoops will be caught by the

" chute 130, and vice versa.

_ Articles dumped into the front end of the barrel
i0 will be advanced beneath the anode 40 to the
rear end of the barrel, by the spiral rib 27 as the
barrel 10 rotates. 'The mass of articles lying in
the bottom part of the cathodic barrel between
each spiral of the rib 27 will be acted on by the
current and plated; during which process the
articles wiii be intermittently and repeatedly
tumbled. When the plated articles reach the
rear end of the barrel, they are caught in one or
another oif a plurality of pockets 140, and raised
in these pockets as the barrel rotates. The pock-
ets 140 are preferably. insulated so as to be non-
conducting. As the pockets reach the upper po~
sition within the barrel, the articles therein will
be dumped, and as they are dumped they are
caught by a chute (50 which projects into the
barrel through the opening 33 in the énd plate 31,
the articles falling on the chute (50 being carried
away, as to & wash tank and drying apparatus, as
it 'is usual after articles are removed from a

A description of the operation of the device has
been cexvbined with the description of the struc-
ture. : : :

From the foregoing description it will be per-

" ceived that the invention provides a barrel plat-

ing apparatus in which all of the driving parts of
the apparatus and the electrical connections are

. outside of the solution and to a large extent pro-

tected from the fumes and spray arising from
chromium plating solutions; in which the anode
and barrel may be removed and replaced with
great ease of facility, in which considerable varia-
tion in the rate of feed of the articles to the plat-
ing barrel may be obtained without change of
gears; and in which a rise in the temperature of -
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- vented and a uniform temperature of the solution

10

15

in the immediate vicinity of the ‘articles being
plated effected, thereby, (and also by the feed
regulation) contributing materially to the capa-
bility of plating varieties of articles within a com-
paratively wide range, and'mixtures of articles of
different kinds and shapes. -

The invention may receive other embodiments
than that herein specifically illustrated and de-
scribed. )

.What is claimed is: .

1. Barrel plating apparatus, especially appli-
cable for chromium plating from the chromic acid
type of plating solution, comprising a tank for
containing the plating solution at a predeter-
mined solution level therein, a rotatable metallic
barrel with which articles therein make electrical
contact, having end-pieces with large central

¢ openings through which objects may extend ec-

centrically into the barrel without meeting ob-
struction when the barrel is rotated, an anode
within and extending longitudinally of said bar-

.rel, means comprising shafts and bearings for

supporting said barrel at each side at or adjacent
the sides of its horizontal axial plane, said hori-
Zontal axial plane being adjacent bit above the
solution level of the tank so that a large seg-
ment of the barrel may be immersed and said
bearings are above said solution level.

2. Barrel plating apparatus according to claim
1 further including shields interposed between
said bearings and the space above said solution,
to protect said bearings from spray from said
solution.

3. Barrel plating apparatus according to claim
1, further including an anode extending longitudi-
nally within said barrel and having offset ends
extending through the openings at each end of

sald barrel, said offset ends lying adjacent the

edges of the end-pileces of the barrel, so as to
leave the central part of the openings in said end-

. pieces clear. :

4. Barrel plating apparatus according to claim

-1, further including an anode extending longi-
_tudinally within said barrel and having offset

ends extending through the openings at each end
of said barrel, said offset ends lying adjacent the

-edges of the end-pleces of the barrel, so as to leave
the central part of the openings in saild end-

" pieces clear, said anode further comprising a large

number of {ransverse segments extending below
the solution level of the tank, so as to provide an
exceptionally large anode area for oxidizing com-
pounds' reduced from chromic acid which are
formed in the plating solution during plating.

'5. Barrel plating apparatus according to claim

© 2,188,324 -
the solution within the barrel is effectively pre-

1, wherein said end pieces have portions extend-
ing outwardly beyond the diameter of the barrel,

‘and further comprising brushes making elec-

trical contact with said outwardly extending
portions of the end-pieces. .

6. Barrel plating apparatus according to claim
1, wherein sald end pieces have portions extend-
ing outwardly beyond the diameter of the barrel,
and further comprising brushes making electrical

contact with said outwardly extending portions of

the end-pieces, said brushes being of a size and
area to reduce heating to such extent as not to
dry the solution on the brushes scraped from the
end-pieces during rotation of the barrel. -

7. Barrel plating apparatus according to claim
1, wherein said end-pieces have gear-teeth there-
on, and wherein said means for supporting the
barrel comprises shafts and gears thereon engag-
ing the gear-teeth on said end-pieces at two sides
of the barrel. -
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8. Barrel plating apparatus according to claim -

1, further comprising a cover extending over the
top of said tank and spaced from the tank at the

- sides, and wherein the bearings of said means for

supporting the barrel are mounted on said cover
at parts thereof out of communication with the
air-space above the solution.

9. Barrel plating apparatus according to claim
1, further comprising a cover extending over the
top of said tank and spaced from the tank at the

sides, and wherein the bearings of said means for -

supporting the barrel are mounted on.said cover
at parts thereof out of communication with the
air-space above the solution, and means for draw-
ing outside air thrgugh said space between the
tank and cover. : .

10. Barrel plating apparatus according to claim
1, further including a stirrer in the tank, so ar-
ranged as to produce a circulation in and out of
the ends of the barrel.

11. Barrel plating apparatus according to claim
1, further including a spiral rib on the inner side
of the barrel for advancing articles Iengthwise of

the barrel, said rib being of electrically insulating

material, inert toward a chromic acid plating
solution. ’ E ‘

12. Barrel plating apparatus according to ¢laim
1, further comprising a spiral rib and a pocket

at the delivery end of said rib, said rib and pocket '

being on the inner face of said barrel, said rib
acting to advance articles lengthwise of the barrel,
and sald pocket receiving said articles advanced
by the rib and lifting them to.a dumping posi-
tion adjacent the top side of the barrel, said rib

_-and pocket being electrically insulated.
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