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ABSTRACT OF THE DISCLOSURE 
A system for wet impact plating of metal parts utilizing 

a single tumbling barrel for independent parts rinsing and 
impacting operations respectively when interchangeable, 
smaller perforate and imperforate barrel doors are se 
cured to a larger door of the barrel. Rinsing water is sup 
plied to the barrel while rotating with the perforate door 
in position. Water expenditure is thereby minimized and 
the rinsing e?luent is thereby effectively separated from 
the impacting medium. A stationary bin with a screen for 
separating parts from the impacting medium and aqueous 
solutions is positioned beneath the barrel. Communicat 
ing with the bin in selectively operable relationship is a 
venturi eductor which, together with a pump communi 
cating with a water storage tank, is operable to rapidly 
transfer the impacting medium to a hopper positioned over 
the barrel for reuse while generating suf?cient turbulence 
to tend to cleanse the impacting medium of spent plating 
material and promoter chemicals. These spent materials 
pass, with over?ow water, through an over?ow strainer 
in the hopper to the Water storage tank where they settle 
and are subsequently removed. Substantially all water is 
thereby recovered and reused, and the frequency of impact 
ing medium recti?cation is materially lessened. Two sep 
arate charges of impacting medium are used in the system, 
and several tumbling barrel units may be supported by a 
single water storage tank where the water level and tem 
perature are controlled. 

BACKGROUND OF THE INVENTION 

This invention relates to wet impact plating of metal 
parts. More particularly, this invention relates to an im 
proved system for wet impact plating of such parts. 

It has been common for many years to provide a base 
metal with a bright and permanently adhered metallic 
coating through ‘wet mechanical plating processes. Such 
processes generally involve the utilization of metal dust 
particles that are cold welded to the base metal by im 
pacting against its surfaces. An impacting medium placed 
with the particles in an agitated container, with or without 
promoter chemicals to aid in the plating process, and im 
mersed in a liquid carrier such as water, serves to provide 
the impacting force necessary to the plating operation. 

Generally the parts to be plated are cleansed prior to 
the actual plating operation. Other phases of the entire 
operation involve the separation of the plated parts from 
the impacting medium. 
One prior art proposed system of the type discussed 

above is disclosed in United States Pearson Pats. Nos. 
3,442,691 and 3,494,327. This system includes two sep 
arate parts container units, one, a generally solid unit, 
functioning as a pre-treating and plating barrel, and the 
other, a generally sieve-like unit, functioning as a separat 
ing drum. Parts to be plated may be cleansed in the ?rst 
container or barrel into which a chemical solution is 
placed. The parts are then plated in the same barrel. Trans 
fer of the barrel contents to the separating drum is fol 
lowed by rotation of that drum. 
The drum is specially constructed so that rotation in 

one direction tumbles the load, with liquid and small 
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particles falling through perforations in the drum. Oppo 
site rotation discharges the parts from the drum. Water 
may be added for cleansing purposes and to aid in the 
separation. The entire drum contents passing through the 
perforations are collected in a pan and then transferred 
to the ?rst container, or barrel, for further use. 

Although such systems may be adequate for some pur 
poses, their use may sometimes prove undesirable for a 
number of reasons. For example, cleansing and impact 
plating of the parts in the same solid barrel may result in 
unnecessary attrition of the impacting medium or in the 
need for substantial fresh water rinsing and ensuing efflu 
ent disposal. During a cleansing operation in the solid 
barrel, corrosion, scale and carbon smut, etc. is often re 
moved from the parts to be plated. In the absence of some 
special steps taken for complete removal of these ele 
ments from the barrel prior to the plating operation, con 
tact of the impacting medium with the elements while agi 
tating the barrel during plating may adversely affect the 
impacting medium and/or the quality of the ?nished prod 
uct. It will be appreciated that in the prior proposed sys 
tem, a chute for drainage during rinsing cycles is pro 
vided. Although this chute may permit disposal of the 
rinsing ef?uent prior to plating, the use of substantial fresh 
water is required for rinsing since the rinse water must 
be spilled or over?o-wed out of the barrel into the chute. 

It would, therefore, be highly desirable to provide a 
wet impact plating system wherein cleansing and rinsing 
are accomplished prior to plating while minimizing the 
amount of rinse water required and insuring separation of 
the rinse water and e?luent from the parts prior to plating. 
A particularly signi?cant disadvantage of the prior pro 

posed system involved the reuse of the impacting medium 
transferred to the plating barrel from the pan beneath 
the separating drum. Since spent plating material and pro 
moter chemicals are present in the mass of material so 
transferred, and since these spent materials become pres 
ent in increasing amounts during subsequent cycles, the 
length of time between periods of needed recti?cation of 
the impacting medium may be extremely short. Since the 
quantity of impacting medium utilized is generally dis 
proportionally great in relation to the quantity of parts 
plated, the requirement of frequent recti?cation may make 
commercial plating operations impractical. 

Moreover, even if the water utilized in the prior system 
to transfer the impacting medium to the barrel for reuse 
were drained off prior to a plating operation, the spent 
materials may not be effectively removed and, at any 
rate, drainage may signi?cantly increase the amount of 
fresh water utilized. 

It would, therefore, be desirable to provide a wet im 
pact plating system wherein the frequency of impact me 
dium recti?cation is reduced through separation of spent 
materials therefrom. It would also be desirable to incorpo~ 
rate a water recovery and reuse mechanism in the system 
so as to minimize fresh water expenditure. 

OBJECTS AND SUMMARY OF A PREFERRED 
1EMBODIMENT OF THE INVENTION 

It is, therefore, a general object of the invention to pro 
vide a system for wet impact plating of metal parts which 
obviates or minimizes disadvantages of the sort previously 
noted. 

It is a particular object of the invention to provide a 
system for wet impact plating of metal parts wherein the 
frequency of recti?cation of the impacting medium is 
substantially decreased. 

It is a related object of the invention to provide such 
a system wherein e?icient separation of spent materials 
from the impacting medium is involved and which may 
utilize alternately two charges of impacting medium in 
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order to further decrease the frequency of impacting me 
dium recti?cation. 

It is a further object of the invention to provide a sys 
tem for wet impact plating of metal parts wherein a water 
recovery and re-use mechanism is employed in the rapid 
transfer of the impacting medium for reuse while effective 
ly separating the spent material from the impacting me 
dium, both with virtually minimal fresh Water expendi 
ture and disposal of effluent. 

It is yet another object of the invention to provide a 
system for wet impact plating of metal parts wherein 
separate and independent parts rinsing and impacting op 
erations are performed in the same container with the 
rinsing operation involving minimal fresh water expendi 
ture and ef?uent disposal and insuring e?icient separa 
tion of the rinse water and effluent from the parts prior 
to plating. 
A preferred form of the invention intended to accom 

plish at least some of the foregoing objects comprises 
a system for wet impact plating of metal parts wherein 
a single tumbling barrel rotatable about a generally hori 
zontal axis is utilized for independent parts cleansing, 
rinsing and impacting phases of the system operation. A 
rinsing valve communicates with means de?ning an open 
ing in the barrel on the axis of rotation. A side opening 
extends longitudinally of the barrel between opposite ends, 
the barrel being otherwise imperforate. A large, imper 
forate door having an access opening is selectively se 
curable to the barrel coextensively with the side opening 
thereof. 

Selectively and interchangeably securable to the large, 
imperforate door coextensively with its .access opening 
are a smaller perforate door and a smaller imperforate 
door. The perforate door is sized to retain the metal parts 
and the impacting medium utilized in the process while 
permitting aqueous solutions to pass through the perfora 
tions in the door. The smaller imperforate door, together 
with the larger imperforate door when both are secured 
in position, entirely blocks the side opening of the barrel. 
A stationary bin is positioned beneath the barrel and 

supports a screen adjacent the bin top. The screen is sized 
to retain the plated parts and to pass the impacting me 
dium and aqueous solutions. A venturi eductor communi 
cates with the bottom of the bin in selectively operable 
relationship and a conduit provides communication be 
tween the venturi eductor and an overhead hopper posi 
tioned above the barrel. The bottom of the overhead 
hopper is provided with a valve selectively operable to 
permit the hopper contents to fall into the barrel. 

In gravity feed communication between the top of the 
overhead hopper and a water storage tank is an over?ow 
strainer, the strainer blocking passage of the impacting 
medium. A pump is provided for pumping water from the 
water storage tank through the venturi eductor and to 
the overhead hopper from which over?ow water and 
suspended spent materials pass to the water storage tank. 
Several container systems may be supported by a single 
water storage tank, and the tank water level as well as 
its temperature are controlled. 

In operation the metal parts to be plated are loaded 
into the tumbling barrel through the side opening thereof. 
The selectively operable valve, or pet cock, of the over 
head hopper is opened to permit a charge of impacting 
medium settled at the bottom of the overhead hopper to 
drop into the barrel through its side opening. An amount 
of water in the overhead hopper, usually enough to cover 
the charge in the hopper, is also permitted to pass into 
the barrel with the impacting medium. The larger im 
perforate door is then secured in position on the barrel 
across its side opening. 

Conventional cleansing chemicals are then added to 
the barrel through the access opening in the larger im 
perforate door. Upon securing of the smaller imperforate 
door to the larger imperforate door so as to block its 
access opening, the barrel is rotated about a generally 
horizontal axis for a time period su?icient to cleanse the 
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4 
parts. At the same time the cleansing chemicals will ef 
fect the cleansing of the impacting medium. 

Thereafter the smaller imperforate door is replaced 
with the perforate door. Used cleansing chemicals and 
dirty solution may be rinsed out by opening the rinsing 
valve and admitting rinsing water to the barrel during 
rotation thereof. Thus a rolling rinse is accomplished with 
minimum water expenditure. During the time period of 
the rinsing cycle, the parts and the impacting medium 
are retained in the barrel by the perforate door and the 
rinsing effluent comprised of the remaining barrel con~ 
tents passes through the perforate door, through the screen 
adjacent the top of the bin beneath the barrel and into the 
bin. 
Removal of the perforate door is followed by the addi 

tion of plating materials through the access opening in 
the larger imperforate door. Conventional promoter chem 
icals may also be added at this time. Afterwards the 
smaller imperforate door is secured in position across 
the access opening of the larger imperforate door. 
The barrel is then rotated about the generally horizon 

tal axis for a time period sufficient to impact plate the 
parts through the interaction of the impacting medium, 
the plating material and the parts. During this period, 
water which has been added to the barrel serves as a 
carrier for the plating material and as a mass lubricant 
whereby damage to the parts through abrasion and tan 
gling of the parts is minimized. 

Following removal of the larger imperforate door from 
the tumbling barrel, the barrel contents are emptied onto 
the screen adjacent the top of the bin. The screen serves 
to separate the plated parts from the remaining barrel 
contents which pass into the bin through the screen. The 
parts may be hosed down at this time. Since the bin is 
generally sized to accommodate the volume of a single 
impacting medium charge utilized virtually all of the rins 
ing e?iuent previously accumulated in the bin is displaced 
out of the bin. 

After accumulation of the charge of impacting medium 
in the bin, water is pumped from the storage tank through 
the venturi eductor to hydraulically transfer the bin con 
tents to the overhead hopper. During this time su?icient 
turbulence is generated so as to tend to cleanse the im 
pacting medium of spent plating material, and promoter 
chemical if utilized. Over?ow water is drained from the 
overhead hopper, with the spent material, to the water 
storage tank through the over?ow strainer. The strainer 
retains the impacting medium in the hopper and the im 
pacting medium then settles to the hopper bottom. 
The spent material which is carried with the over?ow 

water into the storage tank settles out, by reason of the 
turbulent free condition in that tank, and may be manual 
ly cleaned from the storage tank periodically. 

In practice, a single storage tank may support a plu 
rality of tumbling barrel systems, with the water level in 
the storage tank being maintained constant through a 
?oat valve. Make-up water supplied through the ?oat 
valve to the storage tank may be thermostatically con 
trolled to control the temperature of water in the system. 
Throughout the operation the need for frequent im 

pacting medium recti?cation is further minimized through 
the use of two impacting medium charges. One charge is 
present in the overhead hopper while the other remains 
in either the tumbling barrel or the bin. Prior to transfer 
of the one charge from the bin to the overhead hopper, 
the tumbling barrel is recharged with the impacting me 
dium maintained in the hopper. 

Other objects and advantages of the present invention 
will become apparent with reference to the following de~ 
tailed description taken in conjunction with the accom 
panying drawings in which: 

THE DRAWINGS 

FIG. 1 is a schematic illustration of an overall system 
for wet impact plating of metal parts according to the 
present invention; 
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FIG. 2 is a side elevational view illustrating the rela 

tionship of a tumbling barrel, overhead hopper, and 
lower bin which may be utilized in the system of FIG. 1; 

FIG. 3 is an end elevational view of the structure 
illustrated in FIG. 2; 

‘FIG. 4 is a side elevational view of a water storage 
tank assembly which may be utilized in the system of 
FIG. 1; 

FIG. 5 is a top plan view of the water storage tank 
assembly shown in FIG. 4, together with a pump 
utilized to draw Water from the tank assembly. 

DETAILED DESCRIPTION 

Detailed structure 

With reference now to FIG. 1, an overall system for 
wet impact plating of metal parts according to the 
present invention may be understood. 
The system includes a tumbling barrel 10 which is 

utilized for independent parts cleansing, rinsing and im 
pacting phases of the system operation. A conduit 
means 12 provides, through a valve means 14 (which 
for convenience is hereinafter termed a rinsing valve) 
selective communication between a source of water and 
the barrel 10. 
The water source may be provided in any convenient 

manner and for purposes of example is illustrated as 
being provided by a water storage tank 16. As herein 
after more fully described, this Water storage tank 16 
also serves to provide a source of water for conveying 
an impacting medium for reuse, and to provide a por 
tion of a water recovery system. 

Positioned beneath the tumbling barrel 10 is a station 
ary bin assembly 18; and an overhead hopper 20 is 
mounted above the tumbling barrel. For a purpose 
which will hereinafter become apparent, the bin assembly 
18 is in selectively operable communication with a venturi 
eductor 22, the eductor being in communication with the 
hopper 20 through a suitable conduit means 24. 
A pump 26 is provided for selectively pumping water 

from the water storage tank 16 through the venturi 
eductor 22 and to the overhead hopper 20. Suitable con 
duit means, such as those indicated at 28 and 30 provide 
for water ?ow respectively from the storage tank 16 to 
the pump 26 and from the pump 26 toward the venturi 
eductor 22. A suitable valve means 32, for example a 
simple gate valve, is located in the conduit means 30 
for the purpose of selectively controlling the supply of 
water through the venturi eductor. 

It will be appreciated that the overhead hopper 20 is 
also in ?uid communication with the water storage tank 
16, through gravity ?ow, by a further conduit means 34. 
Thus, the supply of water to the hopper 20 by means of 
the pump 26 need not be controlled to a great degree, 
since over?ow into the storage tank 16 is permitted. As 
will hereinafter become apparent, an amount of such 
over?ow is in fact desired during operation of the system. 
The water level in the water storage tank 16 is main 

tained substantially constant by means of a conventional 
?oat valve means 36 located adjacent the top of the 
storage tank 16. A suitable source of water schematically 
indicated at 38, supplies make-up water to the storage 
tank 16 through a conduit means 37 communicating with 
the ?oat valve means 36 in order to maintain the water 
level in the storage tank substantially constant. The water 
at the make-up source 38 may be thermostatically con 
trolled by suitable means 39 so as to ultimately control 
the temperature of the water in the storage tank, and 
therefore in the system. As indicated at 40, an over?ow 
conduit means may be provided to place the water stor 
age tank 16 in gravity feed relationship with a water dis 
posal area (not shown). It Will be appreciated that the 
outlet from the storage tank 16 into the over?ow conduit 
means 40 is located at a level adjacent the level of the 
?oat valve 36. 

With particular reference to FIGS. 2 and 3, the 
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particular structure of the tumbling barrel 10, stationary 
bin assembly 18 and overhead hopper 20 may be seen. 
The tumbling barrel 10 is provided with axle and hear 

ing assemblies 42 and 44 on opposite ends thereof. These 
assemblies 42 and 44 mount the tumbling barrel 10 for 
rotation about a generally horizontal axis indicated at 
45 and are supported on suitable frame members 46 and 
48 stationarily positioned on opposite sides of the barrel. 
Adjacent one axle and bearing assembly 44 a suitable 
motor means 50 may be provided for revolving the barrel 
10 at selected times and at a desired adjustable rate. The 
axle of the other barrel axle and bearing assembly 42 
is hollow and provides communication between the barrel 
interior (through means de?ning a barrel end opening at 
51 located on the axis 45) and the previously identi?ed 
conduit means 12 in which the rinsing valve 14 is 
located. It will be appreciated that when water is supplied 
to the barrel through that conduit means 12 from the 
water storage tank 16 the level of connection of the con 
duit means to the water storage tank is elevated above the 
end opening of the barrel so as to permit water to ?ow to 
the interior of the barrel by gravity (see FIG. 1). 
A side opening, indicated at 52, extends longitudinally 

of the barrel between opposite ends, and except for that 
opening and the barrel end opening, the barrel 10 is 
otherwise imperforate. The side opening 52 is su?iciently 
large to permit easy access to the barrel interior during 
loading of the metal parts to be plated. A large door 54 
may be selectively secured to the barrel coextensively 
with the side opening 52. The large door 54 is itself pro 
vided with an access opening indicated at 56, the door be 
ing otherwise imperforate. Suitable means 58 are pro 
vided for removably securing the large door 54 to the 
barrel in substantially water tight engagement. 

Selectively securable to the large door 54 are either 
of two smaller doors, one being perforate and the other 
being imperforate. The imperforate door 60 is illustrated 
in FIG. 2 while the perforate door 62 is shown in the 
schematic diagram of the overall system in FIG. 1. Each 
of these doors 60 and 62 have overall dimensions co 
extensive with the access opening 56 in the large door 
54. Again, suitable means 64 may be provided for re 
leasa'bly securing the smaller doors 60 and 62 in position. 
When the small imperforate door 60 is secured in posi 
tion, the barrel is substantially water tight. The small per 
forate door, however, is sized with a mesh suf?cient to re 
tain the metal parts and the impacting medium utilized in 
the process while permitting aqueous solutions to pass 
through the perforations in the door. 

It will be appreciated that the door arrangements thus 
far described function to selectively maintain a peripheral 
side portion of the barrel or container in a perforate or 
imperforate condition. Other arrangements that function 
to do the same may be employed if desired. 
The previously identi?ed stationary bin assembly 18 

is positioned beneath the barrel 10 between the frame 
members 46 and 48 supporting the barrel. Adjacent the 
top of the bin assembly 18, a stationary screen 66 is 
mounted, with the screen extending entirely across the 
bin assembly 18. It will become apparent that the over 
all extent of the bin assembly should be at least com 
mensurate with the longitudinal extent of the side opening 
52 in the barrel 10 so that the barrel contents may be un 
loaded into the bin assembly merely by removing the 
large door 54 and rotating the barrel to a position where 
in the side opening 52 overlies the screen 66. 
The screen 66 is sized with a mesh su?icient to retain 

the plated parts while permitting the impacting medium 
and aqueous solutions to pass through. Since the bottom 
of the bin is sloped, as indicated at 68, when the impact 
ing medium is to be conveyed to the overhead hopper 20 
through the utilization of the venturi eductor 22, the 
impacting medium readily passes down the sloped bottom. 
Communication between the lower portion of the bin 
assembly 18 and the venturi eductor 22 is provided in 
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any suitable manner as shown at 70. Water supplied 
through the venturi eductor 22 creates a pressure dif 
ferential which tends to draw the contents of the bin 
along with the water to the overhead hopper 20. For a 
purpose hereinafter described, the bin assembly 18 is 
generally sized so as to be capable of holding sub 
stantially the exact volume of one charge of the impacting 
medium utilized in the system. 

During hydraulic transfer of this charge of the im 
pacting medium to the overhead hopper, su?icient 
turbulence is generated so as to tend to cleanse the im 
pacting medium by removing spent plating material or 
promoter chemicals used in the process and which may 
have adhered to the particles of the impacting medium. It 
will be apparent to one skilled in the art that such tur 
bulence may be created by proper sizing of the conduit 
means 24 to which the impacting medium is transferred 
with the sizing taking into account such factors as the 
hydrostatic head available for transfer, the transfer time, 
etc. 
When the impacting medium is transferred to the over 

head hopper 20, excess water supplied over?ows and 
passes from the overhead hopper back to the storage tank 
16 through the previously identi?ed return conduit means 
34. The portion of the return conduit means 34 in com 
munication with the hopper interior is located within a 
strainer 71. This strainer 71 is sized so as to have a mesh 
su?icient to retain the impacting medium in the hopper 
while permitting over?ow water to hydraulically transfer 
suspended particles to the Water storage tank 16. The 
retained impacting medium, of course, settles to the bot 
tom of the hopper 20. At the hopper bottom, a selectively 
operable valve 72, or petcock, is provided. 
As illustrated in FIGS. 2 and 3, the hopper 20 is sup 

ported by suitable strut assemblies 74 mounted on the 
frame members 46 and 48 so that the petcock 72 gen 
erally centrally located over the tumbling barrel 10. Dur 
ing the portion of the system cycle when the tumbling 
barrel 10 is to be supplied with a charge of the impacting 
medium, the tumbling barrel 10 is rotated to a position 
wherein is access opening 52 is directly beneath the 
petcock 72. 
With reference to FIGS. 4 and 5, details of a suitable 

water storage and supply system may be seen. The previ 
ously identi?ed water storage tank 16 is stationarily sup 
ported by suitable legs 76. Communicating with the top 
of the tank is the previously identi?ed conduit means 34 
which provide gravity return of over?ow ?uid from the 
hopper 20. Two such conduit means 34 are illustrated 
since, in practice, a single water storage tank 16 may sup 
port several impacting medium handling units (i.e. barrel 
10, overhead hopper 20 and bin assembly 18), and thus 
may communicate with the hoppers of each of these 
assemblies. 
The previously identi?ed pump 26 may be a high capac 

ity, open impeller, centrifugal pump which at appropriate 
times, draws water from the storage tank 16 through the 
conduit means 28. Leading from the pump is the conduit 
means 30 for supplying water to the venturi eductor 22. 
Again two such conduit means 30 are illustrated insofar 
as water may be pumped to the eductors of the several 
impacting medium handling units supported by the single 
water storage tank 16. The supply of water by means of 
the centrifugal pump 26 may be controlled in any suitable 
manner with a conventional line pressure valve (not 
shown) being preferred so that upon manual opening of 
the gate valve 32 in the conduit means 30 the necessary 
water will be supplied to the eductor 22. 
The condition of the water in the storage tank 16 is gen 

erally turbulent free so that the microscopic particles 
separated from the impacting medium and carried into the 
tank from the overhead hopper 20 tend to settle out. 
Periodically, these materials may be manually cleaned 
from the tank. It is readily apparent that access to the 
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water storage tank 16 for this purpose may be had through 
the provision of any suitable door or the like. 

It will thus be seen that by means of the return conduit 
means 34 and the pump 26 both being in communication 
with the water storage tank, the system of the present 
invention provides for water recovery and reuse, thereby 
minimizing water expenditure. That water which is sup 
plied to the tumbling barrel through the conduit means 12 
and which is lost as subsequently described, is minimal 
and is replenished through the make-up water conduit 
means 37 extending from the make-up water source 38. 

Operation of the system 

From the foregoing, operation of the wet impact plating 
system according to the present invention may be readily 
understood. 
With the larger door 54 removed from the tumbling 

barrel 10, metal parts to be plated are loaded into the 
empty barrel. The barrel 10 is then rotated so that the side 
opening 52 underlies the petcock 72 of the overhead hop 
per 20. The petcock is operated to permit the charge of 
impacting medium located in the overhead hopper 20 to 
drop into the barrel 10. At the same time water from the 
overhead hopper enters into the barrel. The amount of 
water usually utilized in this portion of the cycle is that 
su?icient to cover the charge within the barrel. In the 
event that more water than is available from the hopper is 
needed, this water may be supplied through manual opera 
tion of the rinsing valve 14. 
The term impacting medium is well known in the art so 

that a detailed description thereof is not deemed necessary. 
Generally the impacting medium is comprised of a matrix 
material consisting of a mass of discrete solid granules, 
which may be metallic, ceramic, etc. and which may have 
various shapes, e.g. spherical or irregular. These materials 
are usually a great deal smaller than the articles to be 
plated but larger than the plating material added at a 
later phase of the cycle. 

After supplying the barrel with the parts to be plated 
and with the impacting medium, the large door 54 is 
secured in position coextensively with the side opening 52 
of the barrel. This door 54 remains in that position until 
the end of the process cycle. 
The smaller imperforate door 60 which had been 

secured to the larger door during a previous portion of the 
cycle, is then removed. Cleansing chemicals, which 
together with water in the barrel form a cleansing solution, 
are then added to the barrel 10 through the access open 
ing 56 in the large door 54. These cleansing chemicals are 
conventionally employed in impact plating systems and 
need not be described in detail. The small imperforate door 
60 is then secured again in position and the barrel is 
rotated about its generally horizontal axis for a time period 
sufficient to cleanse the parts. During this time the cleans 
ing chemicals will also affect the cleanings of particles, if 

' any, adhered to the impacting medium. Corrosion, scale 
and carbon smut which may be removed during the process 
is, however, still present in the barrel. 

Therefore, after the cleansing phase of the cycle, the 
imperforate door is replaced by the perforate door 62. 
While supplying rinse water to the barrel through the end 
opening 51 upon opening of the rinsing valve 14, the tum 
bling barrel 10 is again rotated. During this rotation the 
parts and the impacting medium are retained in the barrel 
10 by the perforate door 62 while the rinsing ef?uent 
passes through that door. It will be apparent that this 
rinsing cycle, by reason of the rolling rinse, is accom 
plished with a minimum of water expenditure. The rinsing 
effluent is thus ef?ciently separated from the parts to 
be plated and falls into the stationary bin assembly 18 
through the screen 66 at the top of the bin. 

‘At the end of the rinsing phase of the cycle, the perfo 
rate door 62 is removed. At this time, a metal plating 
powder such as zinc, cadmium, tin or other metal or alloy 
is added to the barrel 10 along with a conventional plating 
agent or promoter chemical. The small imperforate door 
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60 is then secured in position and the barrel is rotated for 
a time period necessary to plate the parts. Water is also 
added to the barrel 10 during the plating phase of the 
cycle. This water serves as a carrier for the plating mate 
rial and as a mass lubricant so as to minimize the possi 
bility of damage to the parts through abrasion and tangling 
of the parts. 

In this respect it may be mentioned that agitation of the 
barrel other than by pure rotation about a horizontal axis 
may be employed. However, this means is preferred inso 
far as through horizontal rotation the criticality of the 
time of rotation during a plating cycle as well as the 
criticality of differences in barrel contents during different 
cycles, is minimized, thereby decreasing the possibility of 
deplating by abrasion in the event of variations in these 
factors. 
At the end of the plating phase of the cycle, the parts 

and remaining barrel contents which now need to be 
separated are dumped out of the plating barrel 10 and into 
the stationary bin assembly 18. The screen 66 at the top 
of the bin separates the plated parts from the mass of 
impacting medium and spent plating material and pro 
moter chemicals which pass therethrough. At this time 
the parts may be hosed down to hydraulically assist in 
separation. 

Since the bin is generally sized to accommodate the 
volume of a single charge of impacting medium normally 
utilized, the rinsing ef?uent previously accumulated in the 
bin is displaced through over?ow and is disposed of. Thus 
the materials removed during the cleansing operation are 
separated from the impacting medium. If desired, the 
rinsing effluent may be earlier drained out of the bin 
through suitable means (not shown). 
Upon opening of the gate valve 32 water from the pump 

26 serves to hydraulically transfer the bin contents to the 
overhead hopper 20. During this time cleansing of spent 
plating materials and promoter chemicals is accomplished 
through the turbulence generated as previously discussed. 
Over?ow Water drained out of the overhead hopper 20 

through the conduit means 34 carries with it the suspended 
spent plating material and promoter chemicals to the 
water storage tank 16. The over?ow strainer 70 permits 
this material to pass through while retaining the impacting 
medium which settles to the hopper bottom. 

In this manner, during each cycle the impacting medium 
is maintained relatively pure so as to lessen the frequency 
with which impacting medium recti?cation is required by 
reason of attrition. 

This time interval is further lengthed through the utili 
zation of two impacting medium charges in each tumbling 
barrel assembly. Prior to transfer of the impacting me 
dium charge to the overhead hopper 20, the previously 
transferred charge is placed into the barrel 10. Thus, one 
impacting medium charge is present in the overhead 
hopper while the other remains in either the tumbling 
barrel 10 or at a later time in the bin assembly 18. 

Summary of the advantages 

It may thus be seen that in following the present inven 
tion several advantages are realized. Particularly signi? 
cant is the lessening of the frequency with which recti? 
cation of the impacting medium is required through sepa 
rating the spent plating materials and promoter chemicals 
from the system and through the use of two impacting 
medium charges. 

Also of importance is the use of a water recovery and 
reuse system which minimizes water expenditure. 

01": independent signi?cance is the provision in the 
system for rinsing while minimizing the amount of water 
expenditure required and insuring separation of the rinse 
water effluent from the parts prior to plating. 

Although the invention has been described with refer 
ence to a particular preferred system, it will be appreciated 
by those skilled in the art that additions, modi?cations, 
substitutions and deletions other than those mentioned 
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may be made without departing from the spirit or scope 
of the invention as de?ned in the appended claims. 
What is claimed is: 
1. A process for cleansing, rinsing and wet impact plat 

ing metal parts within the same container, the container 
being mounted for at least rotating movement about a 
generally horizontal axis and being provided with a side 
peripheral portion that is selectively maintained in a 
perforate or imperforate condition, the process compris 
ing: 

loading the metal parts to be plated, an impacting me 
dium, and a cleansing solution into the container; 

cleansing the parts by rotating the container with the 
peripheral portion maintained in an imperforate con 
dition; 

rinsing the parts and impacting medium by rotating the 
container about a generally horizontal axis and 
simultaneously supplying rinse water to the rotating 
container with the peripheral portion maintained in 
in a perforate condition so as to retain the parts and 
impacting medium in the container and to pass the 
rinsing e?luent through the peripheral portion; 

adding a particulate plating material and a liquid car 
rier for the plating material to the container; 

plating the parts by rotating the container with the 
peripheral portion of the container maintained in an 
imperforate condition. 

2. A process according to claim 1 further utilizing a 
stationary bin having screen means positioned adjacent 
the top thereof, said screen being sized to retain the metal 
parts while passing the impacting medium and aqueous 
solutions, said process further including the steps of: 

emptying the container contents, into said bin, subse 
quently to plating the parts, in a manner causing sep 
aration of the parts from the remaining container con 
tents; and 

collecting the remaining container contents and main 
taining the collected contents separate from substan 
tially the entire rinsing e?luent. 

3. A process according to claim 2 including the steps 
of: 

hydraulically transferring the collected contents to a 
?rst remote station utilizing water from a second sta 
tion remote from the ?rst station, while generating 
su?icient turbulence so as to tend to cleanse the im 
pacting medium; 

hydraulically transferring, from the ?rst station to the 
second station, particles of spent plating material 
suspended in water at the ?rst station, while main 
taining the impacting medium at the ?rst station; and 

segregating the suspended particles of spent plating ma 
terial transferred to the second station from the water 
at the second station so as to enable reuse of the 
water from the second station in at least subsequent 
ones of said steps of hydraulically transferring the 
collected contents to the ?rst remote station. 

4. A process for wet impact plating of metal parts, the 
process utilizing (a) a tumbling barrel rotatable about a 
generally horizontal axis, the barrel de?ning an end open 
ing, located on that axis, communicating with a rinsing 
valve, and de?ning a side opening extending longitudinally 
of the barrel between opposite ends, the barrel being 
otherwise imperforate, (b) a larger imperforate door hav 
ing an access opening and selectively securable to the 
barrel coextensively with the side opening thereof, (c) a 
smaller perforate door and a smaller imperforate door 
each selectively securable to the ?rst imperforate door 
coextensively with said access opening thereof, the perfo 
rate door being sized to retain the metal parts and im 
pacting medium utilized in the process and to permit 
aqueous solutions to pass, the smaller imperforate door, 
together with the ?rst imperforate door when secured 
thereto, entirely blocking the side opening of the barrel, 
(d) a stationary bin positioned beneath the barrel, and 
including a screen adjacent the top, the screen being sized 
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to retain the metal parts and to pass the impacting me 
dium and aqueous solutions, (e) a venturi eductor com 
municating with the bottom of the bin in selectively oper 
able relationship, (f) an overhead hopper positioned 
above the barrel, the bottom of the hopper being pro 
vided with a selectively operable valve, (g) a conduit pro 
viding communication between the venturi eductor and 
the overhead hopper, (h) a Water storage tank, (i) an 
over?ow strainer in gravity feed communication between 
the top of the overhead hopper and the water storage 
tank, the strainer being sized to block passage of the im 
pacting medium, (j) a supply of make-up water com 
municating with the water storage tank; and (k) a pump 
for pumping Water from the water storage tank through 
the venturi eductor and to the overhead hopper, the proc 
ess comprising: 

(1) loading the metal parts to be plated into the tumb 
ling barrel through the side opening thereof; 

(2) adding to the barrel an impacting medium and 
water from the overhead hopper by operating the 
selectively operable valve to permit the impacting 
medium and water to fall into the barrel, 

(3) securing the larger imperforate door to the barrel 
across the side opening thereof; 

(4) adding cleansing agents to the barrel; 
(5) securing the smaller imperforate door to the larger 

imperforate door across the access opening thereof; 
(6) rotating the tumbling barrel about the generally 

horizontal axis for a ?rst time period to cleanse the 
parts; 

(7) replacing the smaller imperforate door with the 
smaller perforate door; 

(8) adding rinse water to the barrel through the rinsing 
valve while rotating the barrel about the generally 
horizontal axis for a second time period, the parts 
and impacting medium being retained in the barrel 
and the rinsing e?luent passing through the perfora 
tions in the smaller perforate door and being col 
lected in the bin beneath the barrel; 

(9) removing the perforate door and adding at least 
particulate plating material to the barrel; 

(10) adding water to the barrel; 
(11) securing the smaller imperforate door to the 

larger imperforate door across the access opening 
thereof; 

(12) rotating the barrel about the generally horizontal 
axis for a third time period to impact plate the parts 
through the interaction of the impact medium, the 
plating material and the parts, the water in the barrel 
serving as a carrier for the plating material and as a 
mass lubricant; 

(l3) removing the larger imperforate door from the 
tumbling barrel; 

(14) emptying the barrel contents onto the screen adja 
cent the top of the bin, the screen serving to separate 
the metal parts from the remaining barrel contents 
and the remaining barrel contents serving to displace 
out of the him the rinsing e?luent therein; 

( 15) pumping water from the storage tank through the 
venturi eductor to hydraulically transfer the bin con 
tents to the overhead hopper while generating suffi 
cient turbulence to tend to cleanse the impacting me 
dium of spent plating material; 

(16) draining over?ow water, with spent plating ma 
terial, to the water storage tank from the overhead 
hopper through the over?ow strainer, the impacting 
medium tending to settle to the hopper bottom; 

(17) segregating the particles of spent plating material 
transferred to the storage tank from the overhead 
hopper from the water in the storage tank so as to 
enable reuse of the water from the storage tank in at 
least subsequent ones of said steps of pumping water 
through the venturi eductor to hydraulically transfer 
the bin contents; and 
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(18) maintaining the level of water in the water stor 

age tank constant by supplying make-up water there 
to. 

5. The process according to claim 4 including the step 
of: 

controlling the water temperature in the water storage 
tank by controlling the temperature of the make-up 
water. 

6. The process according to claim 4 including the step 
of: 

10 removing settled spent plating material from the storage 
tank. 

7. The process according to claim 4 including the 
steps of: 

adding promoter chemicals to the barrel before rotating 
the barrel to impact plate the parts; and, 

generating su?icient turbulence during hydraulic trans 
fer of the bin contents to the overhead hopper to 
tend to cleanse the impacting medium of spent pro 
moter chemicals. 

8. The process according to claim 4 wherein: 
two impacting medium charges are employed, one being 

in the overhead hopper, while the other remains in 
one of the barrel and the bin. 

9. A process for cleansing, rinsing and wet impact plat 
ing of metal parts in the same container, the container 
being mounted for at least rotating movement and being 
provided with closure means for selectively maintaining 
a peripheral portion of the container in a perforate or 

3 imperforate condition, the process comprising: 
loading the metal parts to be plated, an impacting medi 
um, and a cleansing solution into the container, 

cleansing the parts by rotating the container with the 
peripheral portion maintained in an imperforate con 
dition; 

rinsing the parts and the impacting medium by rotating 
the container and supplying rinse water to the rotat 
ing container with the peripheral portion maintained 
in a perforate condition so as to retain the parts and 
impacting medium in the container and to pass the 
rinsing e?luent through the peripheral portion; 

adding a particulate plating material and a liquid car 
rier for the plating material to the container; 

plating the parts by rotating the container with the pe 
ripheral portion of the container maintained in an 

. imperforate condition; 
emptying the container contents subsequently to plat 

" ing the parts; 
separating the parts from the remaining container con 

tents; 
collecting the remaining container contents including 

the impacting medium and spent plating material; 
hydraulically transferring the collected contents to a ?rst 
remote station utilizing water from a second station 
remote from the ?rst station, while generating su?i 
cient turbulence so as to tend to cleanse the impact 
ing medium; 

hydraulically transferring, from the ?rst station to the 
second station, particles of spent plating material 
suspended in water at the ?rst station, while main 
taining the impacting medium at the ?rst station; 
and 

segregating the suspended particles of spent plating ma 
terial transferred to the second station from the wa 
ter at the second station so as to enable reuse of the 
water from the second station in at least subsequent 
ones of said steps of hydraulically transferring the 
collected contents to the ?rst remote station. 

10. A process according to claim 9 including, after 
emptying the container contents, the step of: 

providing the container with a second impacting medi 
um, plating material, parts to be plated, and a liquid 
carrier for the plating material, the second impacting 
medium being provided from the ?rst station, prior 
to transfer of the ?rst mentioned impacting medium 
thereto. 
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11. A process according to claim 9 wherein said step 
of rotating the container with the peripheral portion main 
tained in a perforate condition comprises the step of ro 
tating the container about a generally horizontal axis. 

12. A process according to claim 9 further utilizing a 
stationary bin having screen means positioned adjacent the 
top thereof, and wherein the step of separating the parts 
from the remaining container contents comprises the 
steps of: 

emptying the container contents into said bin, subse 
quently to plating the parts, in a manner causing sep 
aration of the parts from the remaining container 
contents; and 

collecting the remaining container contents and main 
taining the collected contents separate from the sub 
stantially the entire rinsing e?luent. 

13. A process according to claim 9 wherein said con 
tainer, having a side peripheral portion selectively main 
tained in a perforate or imperforate condition, is mounted 
for at least rotating movement about a generally hori 
zontal axis, said step of rinsing further comprising the 
step of: 

hydraulically transferring water from the second sta 
tion into said container while rotating said container 
about said generally horizontal axis. 

14. A process according to claim 13 further utilizing a 
stationary bin having screen means positioned adjacent 
the top thereof, and wherein the step of separating the 
parts from the remaining container contents comprises 
the steps of: 
emptying the container contents into said bin, subse 

quently to plating the parts, in a manner causing 
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separation of the parts from the remaining container 
contents; and 

collecting the remaining container contents and main 
taining the collected contents separate from substan 
tially the entire rinsing e?iuent. 

15. A process according to claim 14 wherein two im 
pacting medium charges are employed, one being in the 
?rst station, while the other is located in one of the bar 
rel and the bin. 
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