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BARREL PLATING

2
by Raymund Singleton
}/C Singletor; Corp., Cleveland, OH

DEFINITION

In barrel plating a bulk work load is rumbled in a rotating

contacts to attract metals out of solution onto the work. This
d any pieces which do not require individual handling. The work-

for treating bulk parts an

pieces, in effect, are part of the plating equipment because they become bipolar electrical
contacts to the other pieces in any work load. This inherent feature greatly contributes to the
higher efficiencies experienced in barrel plating since the entire surface of the work load, in

the current path at any time,

vessel incorporating electrical
is the most effective method

is in cathode contact.

Fig. 1. Typical horizontal barrel and superstructure assembly showing inverted “V” D]

contacts.
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i ] dfunload
Fig. 2. Fully automatic loa
syftem with integral door barrel
assembly for “hands off” operation.
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ADVANTAGES

i € many
ing is hi fficiency. Other advantages ar v
j of barrel plating is higher e ges are many
'The nlla'::(; a'g;:r::ia'ely large cathode contact area allows fzfster, Iitm;;goe“\;?s \?r:vegted <
'(l_nd when o l' current is provided. The space required and equlpnt;: e atine line of
UO: Wklleglztin:)pgeline are both less than that required for a rack or other type
a barre |
-' . ing i iminati f expensive
S s ing” f barrel plating is the elimination o
igni * ng” advantage 0 : ; ipensive
ey Slgmﬁcan;n ?‘;‘ci‘l?xlxg% handling and transferring of each wpr:g;e:;eosr ar}:‘ an fron
1;‘:: g;:rs;fi:::gszgyther individually. In barrel plz;ting_;;hcnz:;:gre;ri?klning e or
ions i ing: cleaning, electrocleaning, s ling, cl , or
- Omelzlft,\l'm::t;)(;zssﬂl)?glgggﬁsecthe bafrel equipment is of mostly chemically inert cons
i ls ! . . . .
S'ealmgi;le to. be used in various acid and all.(ahpe solutlox_xs. s size of parts which
uon,;aﬂel Plating has e e ent. Spo u:ilﬂ{? var:it’?, ’artxyogee’s based on the individual
i ipment. Speci orme ] vidua!
o pmcesgege“;ntt}i‘eof;:e";3$gse~built” equipment is generally not required, as in rac
art type or sha “purp
glating and other type operations.
The tumbling and cascading o
bipolar electrical action throug.h part C(;
is possible in rack plating. Agitation o o
motion yielding a more horpogeneous })ad
tional agitation equipment is not required.

ORIGINS AND EQUIPMENT

i ivi ith equipment adapted
i iginated in the post Civil War era with eg apied
Bme'll Plau{ﬁbrlge:?ﬁegrig:ls or kegs. The initial evo(llun_on lasted into the first thr
aval § . .y . nS. .
P readlfS;his century culminating with now familiar basic eilgtwo najor configuratons,
e 91 ble equipment varies widely, but generally conforms:to
Available e ;
These are horizontal barrels. and obhque-barr;I1
being generally adaptable to a greater variety 1d capac
horizontal axis is universally used, many -constr . E:‘eamre
improve the use for a variety of plating applications.
ivi Is include: cylin {
gﬁgzgtlc\:’tl\gnglirg the size or capacities of related or interact

i d the constant

k load, due to barrel rotation an
! ment:::)tr generally resuits in a more uniform plateb thir;
the t’ank solutions is inherently causc'd by-the Aaéa 1
and minimizing any potential stratification. i
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and fail.

" horn style, inverted “v*' type

SINGLETON
Plating Barrels that Produce and Last

Here’s
Why. ..

Long Lasting Door Clamps 100%
Tianium. Unlike stee} clamps, retains
Spring tension qualities. Resists all
plating sofutions, acids, alkat, chloride,
lc. High temperature resistant. C-20

Fully Weided Construction

X «1 8 and other materials available for nicket
. plating, etc.
_Slse}:Core' {patented) reinforcing v
in critical members. No molded 1 Exclusive Poly-Ripple® Barrel Interiors
parts. No stress points that crack

(patented) Provides a continuous
tumbling action. Eliminates sticking of
parts to sides of barrels. Incarporates
capilliary action for fast drainage, fast
drying and less dragout.

Dura-Danglers™ (patented) Superior
current carrying characteristics,

10% energy savings. Angled design
ensures submerged work contact Denser Premium Cast Polypropylene
and prevents danglers from riding up. Will not warp or deform like other
manufacturers' materials. Resists high
constant temperatures upto 220°F.
Non-absorptive and impervious to acids,

Alscor® Bulldog Gears Consistent

ratation and pumping action. Made

10 exact tolerances, Seif-lubricating, alkali and other solutions,

Unlike belt drive units, won't slip, et . .

Creep or cause variances in barre! Maxd™ Super-Duty® Patented geometric design accepts

speeds. 30% larger loads and places loads cioser o tank anodes.
Maximum use of current and brighteners increases plating
speeds. Double plating speeds plus 30% greater capacity
resuits in up to 250% production increase.

NEW

Industry’s ONLY FULLY AUTOMATIC

Production Piating Barrel provides

the fotally automatic, high production

performance that Fortune 500 companies

have used to advantage for years with

our metal barrels. Door opens and closes
| i

Singleton barrels are easily
installed on any plating line
whether the tank contacts are

or any style rack line. We also
regularly replace American,
Belke, Crown, Hanson-Mercil,
Hardwood, Harshaw, Jessup,
Lasalco, Stutz, Udylite, NAPCO,
Imperial and other equipment.
‘Ask for conversion chart.

ly., g or
labor costs. Reduces liability due to
decreased employee interaction. Only fully
Automiatic barref that can be installed on any
new or existing system without modifying
equipment. Requires no clamps or retaining
devices. (patented)

| __ Additional Metal Finishing Products

Metal Procéssing Barrels A

ic, Ci Test Chambers The Leader. Other Equipment We manufacture
hands_-oﬂ Power-matic® door saves Consistent reproducible resuits every tanks in various materials {plastic,
tabor in loading ana unioading, reducing’ time for salt spray, SO,, gases, steel, etc.) in any size, with or without
fiabili For heavy producti C humidi

acid and high temperature baths,
Preferred for phosphating, cleaning,
pickling, hot or cold black oxide and
other metal finishing applications. Used
by GM, Ford, Chrysfer, U.S. Government

3 idity, fungus, bacteria, hardware, for ditferent baths, solutions
rain and other environmental tests. and applications. Singleton also supplies
hest ASTM, ive, ML

Meets 5 plating systems. And Singleton
and commercial specifications. Costs 10 engineers offer a design and consulting

10 30% less than other makes, service tor more unusual appfications.

: Call today for prom,
s. Horizontal units are the most common,

i i tation about a

apacity of work. While ro bout 2
s Zomponent‘and feature variations

s which allow platers greater

ig. 1)
i imum load volumes (See Flg
ders decigned o maxilnn;equipment; extralarge (dlameterk

343
Manufacturers of Quality Plating Barrels %
and Equipment Since 1945, &g

and many others,

Pt quotes and the name of your
nearest distributor,

Singleton Corp,

3280 West 67th Place, Cleveland, Ohio 44102
216-651-7800 FAX: 216-651-4247



Fig. 3. Barrel assembly equipped for use in a rack plating line.

and/or length) horizontal type cylinders; high efficiency, positive, electrical contacts (allowing
continuous operation of an individual unit at over 1400 A without overheating); and various
automatic handling, load and unload features to further reduce labor requirements (See Fig.
2). Other cylinder and equipment system enhancements reduce cycle times, dragout and
maintenance requirements. Optional equipment types are many, including horizontal barrel
assemblies manufactured to operate in existing rack plating installations (See Fig. 3).

Another type unit is the horizontal “oscillating” barrel. Motion is limited to a 180°, back
and forth rocking action, rather than 360° full rotation. These barrels are open on top, and
have no doors or clamps. The motion is more gentle for very delicate parts; however, because
agitation and tumbling of parts is not as vigorous as full rotation, care must be taken to avoid
“nonuniform” plate results (especially of parts that tend to nest). To avoid spillage and loss,
processing is limited to smaller loads, because of the always open top. The oscillating barrel
is utilized much less today, largely because platers use slow rotational speeds on full rotation
Ufiits to-obtain the same benefits. Many older installations of this type have been converted
to full rotation machines. ) ) . )

' The second major barrel equipment style, the oblique barrel, incorporates a rotation
mechanism which generates a tumbling action around an axis tilted from the vertical to a
maximurn 45° (beyond which angle capacity diminishes.) The feature of oblique barrels is
the elimination of handling doors, or closure devices. The top being open, loading and
unloading are accomplished by tilting the rotational axis to the necessary position. Unfortu-
nately, as with 180° horizontal oscillating barrels, this compromise results in relatively small
work loads and reduced tumbling action. Today platers can take advantage of fully automatic
doors on full rotation horizontal barrels to accomplish the same requirements with greater
ease and production.

FINISH TYPES

All common types of plating are known to be done in barrels. These include zinc,
(alkaline and acid in various chemical systems), cadmium, tin, copper, precious metals,
nickel (both electroless and standard), and even chrome (where ample current is available

with continuous contact and when gentle part contact is not a problem). The capability of

equipment to plate a particular finish and function in the required solutions and temperatures
determine its usefulness. Adaptability to produce a variety of finishes is accomplished on
some eguipment, though most plating lines are dedicated to one finish type. Any single line

producing more than one finish type must effectively control the effect of different plated

metals in rinse, sealer, chromate and cleaner tanks.
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Extraordinary,

ordinary barrels.

ity

: T -

We offer a wide selection
_ of
-flijﬁ'S'hBalrd a_mq Henderson barrel
_ niShing units including our elec-
;(.ncal!y.a_md manually tilted Poliac-
; Fl_c_m_ Series and the full horizontal
Tlnlshmaster barrel systems
, Bhere are replacement barrels:
ottle shaped open mouth types'
__p(‘)lygonal sheet metal barrelé
. with round corners or angle cor-

;

ners plus wooden barrels.
When you think of barrel finish-

ings, think of U.S. Bai .
us for literature. aird. Contact

@S BRAIRD|
mE Ut«l§3~n PRODUCTION MAGCHINERY SINCE 1848
mATF(?gg?Dc? %ﬁgﬂﬁglﬁ"‘

(203) 37
) 375-3361  TWX: (710) 453-0249 FAX:(203) 378-6006

From U, S. Baird



'~~~ 2. Decorative plating for appearance to enh

e

GROUP 1

LIGHT
DUTY
UNITS

mbly for plating elongated parts or for use in a rack plating

Fig. 4. Special length barrel asse
line.

i
EXTRA

HEAVY
DOy
UNITS

WORKLQCAD

Considerations for applying given finishes on a particular part in barrels must be based
on finish function (i.e. part and use), part configuration, size, weight, area, and barrel

equipment and system features, and capabilities.

Plated finish functions are of three basic types:
ts and/or as a bearing surface.

1. Engineering applications for dimensional requiremen
ance the value of the base material.

the-useful service life beyond perfor-

3. Corrosion protection to increase of maximize
mance of the unplated base material.

In large proportion, a combination of these three basic functions is required. Fewer
engineering plating requirements are met with barrel plating, while decorative plated parts
are successfully barrel plated when surface effects are controlled to an acceptable level. Barrel

plating is most commonly used for finishing parts for corrosion protection.
Part configuration affects the ability of work to be successfully barrel plated. Generally,

individual parts less than one pound in weight and less than 25 cubic inches in volume are

barre! plated.

AT STARLINE BARREL

here’s One For-Every Job...

I(Iieal for production plating of tiny parts for pre-
cious metal plating in jewelry, electronics s:m'-
conductor and similar industries. Conv;am‘e lt
double door and in-line “on-off” switch iﬁs .

ease in loading and unloading. Has hea dure
Starlf{\e motor. 8 models of 3 sizes av‘:i)labl;iy
1/32” Perf., acrylic and polypropylene. '

The “work-horse” for medium and
ljarge scale production. Alf gears and
sides are defachable and nearly all
Paris are interchangeable. Door han.
dles' are springlocked for fast, safe op-
eration. A powerful Starline motor with
Gear head assures constant rotation. 18
models of 3 sizes available, ‘

l?ngineered for top produe-
tion it produces the highest
quality platingof heavy work
loadsin your present still tank
facilities. The 1/20 hp Bodine
motor is complete with gear
heaj{,_ir}'line “on-off” switch,

manial reset butior. Motor-
almost never needs replace-

ment. 6models in9"x18” size.

SEND FOR COMPLET
: E
Starline Platers Insure Peak CATALOG

WORK LOAD CONSIDERATIONS Effici
A simple shape is obviously easiest to barrel plate. Yet barrel plating is the only. s lclency and Pl’OdUCtiOn
successful, cost effective way o uniformly plate threaded parts or fasteners. The making and . gjasr“a‘;‘té“mbi‘ing ribs eliminate “hung™ parts and
breaking of electrical contact throughout the tumbling load on these type parts assures the CAll co : L:‘“form plating control.
shock%ﬁ‘oﬁﬁ.énggrs are plastisol coated and are

and crest of the individual threads.

most even coverage on the root, mean diameter,
Whether the work is bolts, nuts, stampings, forgings, ot castings, check that the material * Detachable ball cong
is not adversely affected. by any cleaners or baths required in the total plating cycle. In: remove. clean and rSSchZ“ danglers are easy 1o P
tential part, a trial load is a most useful. * Cvlinder perforations are pérfe tly dri
closely spaced for uniform ﬂowco¥ Sorigfig:snd

evaluating the barrel method of plating for any po

decision making tool. .
Entangling or long parts such as rods, bars, or tubes are successfully barrel plated (S

Fig. 4). Methods used include long barrels; compartments; rocking motion; or special contacts: ]
4 Polypropylene 215 F,
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L STARLINT |

GROUP 2

HEAVY
DUTY

d 188 }
: Grounded sockets are used for complete safety Los ‘i el Wasmngton 000
Temperature Guarantee for HT Acrylic is I‘((e)y A%bl nlgele& 213) 735 080
§ elephone (213) 731-0821



Fig. 5. Barrel interior showing
disc and strip type contacts.

Disc and strip or other comparable stationary style cathode contacts can be used to plate
small, delicate, or nesting parts (i.e. electronic components, etc.). These alternate type
contacts prevent damage and assist in tumbling the load (See Fig. 5). Plating any of the
above type parts can be more easily facilitated by including a reversing switch and adjustable
control timer on the barrel drive to alternately rotate the cylinder in each direction one to
three rotations.

Parts that may be both flat and lightweight should be plated in barrels with convoluted
interior surfaces that are not continuously flat and smooth. Anuneven barrel interior promotes
tumbling and prevents sticking.

When finishing recessed and cupped parts,
same load to better provide contact into the recesse
costs must not be prohibitive and the smaller parts use
not adversely affected. -

other smaller parts may be mixed in the
d areas; however, post plating separation
4 must either be acceptably plated or

EQUIPMENT METHODS

rizontal, oblique, or other design, must contain features
£ the method. Ease of maintenance and minimal labor
tors of well manufactured components and systems.

ided barrels are best, especially when the interior
g and promote tumbling of the work. Round barrels
benefit of rotation of flat sided cylinders. Pumping
solution inside the barrel with fresh solution from
s as effectively as flat sided barrels.
cross bars, or load breakers

The barrel equipment, whether ho:
to maximize the productive capability o
requirements should always be design fac

For the majority of plating, flat s
surface is configured to eliminate stickin;
don’t produce “pumping action”. Itisa
action constantly replaces “metal depleted”
the rest of the tank. Round barrels do not tumble part
The situation can be alleviated, somewhat, with tumbling ribs,
of various types. Most oblique type barrels incorporate uneven or “steppe!
the tumbling of the work.

Proper design will reduce costs
wear parts (such as hanger (support)
cylinder gears molded into the barrel
“combination” component due to wear or failure req
Capability to replace individual components or worn parts significantly reduces costs.

Barrels should be constructed of relative
process. They should also be capable of continuous
system bath temperature. High temperature capability assures integrity of the barrel
and sometimes, as an ad
contract up to %" in overall length due to
Construction materials with different coefficients of expansion in th

be avoided.

for replacement parts. Barrel equipment using integral

temperature changes of baths in a plating cycle
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d” bottoms to aid .

arms with trunion bubs molded as one piece, or integral .
end) should be avoided. The replacement of any =
uires replacement of the entire unit. -

ly chemically inert materials for the applicable -
operation in excess of the maximum
assembly

ded benefit, allows faster plating. A barrel unit may expand and

e same assembly should

WCE‘NTRIFUGAL DRYERS

e

Write for information on our
centrifugal dryers. We have
various models with capacities
up to 500 lbs, Many options
and special features are avail-
able to suit your requirements.

: . W: design and manufacture
ii ; COMPLETE LINE OF
AUTOMATIC PLATING EQUIPMENT

1240 HOWARD STREET

) ELK GROVE VILLAGE
// (708) 439-2130 1L 80007

Ll

that keep their shape
. . . from Stutz

EAVY DUTY POLYETH
/ YLENE PLA
QFA%EIW made by Richard Tscherwitsgrrl\lkg
BH, est Germany is ready to mount on
aner(gpg;:tr:;g.:{e antcti1 hanger arms. These
ger than an i
SiAl and do not deform or wgr;)n Sgreinm o
plating operations, g o

Perforations are drill
illed through a waff
tern for faster plating, quicker drainaaf\fglgid(lgits:

drag out
ng gs}hut.) and to prevent the holes from peen-

Stock sizes are 14 x

S ] 30" & " U

g\?ll d'nve cylinders. Also jur1n4box23C§3" lgga;a‘jnoc’j'

Allesr?ol Ignbgth gear drive with screw Ioék'cover
CK barrels have 432" perforations on Yy

e’ will adapt these barr, i

v els to fit all
arr;irl_g?rxénag'ie Superstructures and %%%UIZ:
: X will give you a complete barrel and

Perstructure to fit your existing tanks. waffle patt
» pattern.

THE BTUTZ COMPANY

4460 W. Carroli Ave., Chi
., Chicago, IL
(312) 28‘:’-1068g ooezs




Perforation size on barrel equipment must be specified relative to its use. Job shops
generally obtain units with smaller openings to accommodate the widest range of potential
parts. Captive shops many times have the luxury of using barrels with farger holes because
they can more easily predict their minimum part size. Because of liquid surface tension,
larger perforations usually exhibit faster drainage; easier exchange of “metal depleted” solution
from inside the cylinder (due to the pumping action) and less dragout (carry out) contamination
of adjacent tank solutions. Many shops have extra barrel assemblies on hand of different
perforation sizes. They can plate a broad range of part sizes using the large hole barrels as
much as possible and the smaller hole barrels when necessary.

It is very important that all barrels used on any single production line have the same
open area ratio. Barrels plate by percentage of open area. The open area ratio relates the size
and number of perforations to the undrilled panel area on a percentage basis. Using this
foresight, a barrel with equivalent open area ratio can be used in the plating line, regardless
of hole size, without the necessity of re-adjusting rectifier or current settings.

There are other special, optional perforation configurations available to the plater. These
include herringbone, screen inserts, and slots which can be utilized for barrel plating small,
straight or round pieces, (i.e. nails, pins, etc.).

Component features can substantially affect equipment performance and serviceability.
On horizontal barrel assemblies an idler gear will ensure fully submerged plating for maximum
current access to the work. “Fuily submerged” barrel piating also minimizes potential for
trapped hydrogen explosions. Idler geared units also ensure that the center of gravity of the
cascading work load is best positioned to maintain electrical contact between the barrel
superstructure and tank electrical contacts. Plastic {(nonconducting) hanger arms eliminate
the possibility of current/efficiency loss and “treeing”. Simplicity of design on all barrel
equipment, especially on any portions operating below the sofution line, is most desirable
for ease of maintenance. Assembly fasteners should be high alloy or nonreactive to the
chemical system in use.

Contributing to the variety of work which can be barrel plated are the several styles of
interior electrical contacts available. The flexible dangler (cable type) contact is most utilized.
Best results are produced when the danglers are properly submerged in the work load to
eliminate potential arcing, sparking, .or burning. For rods or other long parts, disc, strip,”
center bar, cone, or other “stationary” type contacts will usually do a good job. Button,
chain, and star contacts are other available types. A plate style contact is largely utilized in
oblique barrel equipment.

Equipment features of tanks and hoists can enhance barrel system capabilities. Most
tanks and systems are designed to maintain the solution level approximately 5” from the top
rim. Therefore, the barrel portion of any equipment should run fully submerged at that level.
One benefit of keeping the tank level to the 5" dimension is to minimize the chance of excess
hydrogen accumulation (for some plating types) in the unsubmerged portion of the barrel
interior. Fully submerged operation eliminates accumulation and reduces the potential for
explosion. A solution level higher than 5" allows solution to be splashed out and lost or
wasted during barrel entry, exit, and normal rotation.

Solution loss and adjacent tank contamination can also be greatly reduced by equipping
the hoist system with a means of “up barrel” rotation. The barrel tumbles the load in the
overhead, above tank, position. Up barrel rotation, as it is termed, facilitates drainage,

especially when finishing cupped or complex shaped parts.
. Greatest current densities at the work load are ensured by plating the tank anodes
(including anode baskets or holders) in the closest possible proximity to the barrel exteriors
without allowing structural or mechanical interference. For horizontal barrels, anodes that
are contour curved to just clear the rotational outside diameter, can result in 10 to 20% current
density increase. .

Tank drive units on horizontal barrel equipment should be adjusted vertically to maximize
drive gear engagement. If adjusted too high, however, the drive will “carry” the barrel
assembly weight and full electrical contact between the tank and barre] superstructure is not
possible. In addition, the drive shaft and bearings can wear prematurely if the weight of the
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