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This invention relates-to apparatus for plating
the journals of a crankshaft.

More particularly the -invention relates to the
electroplating- of the -journals of crankshafts,
sucly ‘as crankshafts -employed in internal com-
bustion - engines, with a suitable metal, as
chromium.

While -my invention is-applicable to the plating
of -the journals ‘of* newly “manufactured crank-
shafts, an important use -of ‘my invention is in
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the reclaiming of crankshafts of which the jour- -

nals have become ‘worn: Therefore; as an illus-
tration but not as a limitation, my invention will
be-more particularly described in connection with
the reclaiming of crankshafts, the journals of
which‘have become worn.

‘Heretofore in reclaiming crankshafts having
worn journals, two procedures have been. fol-
lowed:- One procedure was to grind the journals
down- to the next undersize and to employ an
undersized -cap-or-bearing to fit the new size to
whieh'the journals of the crankshaft had been
ground:. This procedure resulted in having a
motor:with journals’ and main and connecting
rod:bearings therein which were not of standard
size and in case' of later repair work, this is a
serious: difficulty. The-amount of crankshafts
reclaimed-in ‘this manner is in part illustrated
by-the fact that the War Production Board has
very greatly limited the manufacture of under-
sizedi bearings.. Due to-the fact that motor diff-
culties: may develop requiring replacement - of
bearings-and at great distances from the manu-
facturer of the motor, a motor having off size or
“freal” parts: as distinguished from standard
parts, presents very serious- difficulty. There-
fore, the practice has been to attempt to recon-
dition‘erankshafts so that they are substantially
duplicates of the crankshafts as originally manu-
factured-so that- thereafter standard parts may
be-employed. Also, any grinding of crankshaft
journals::obviously: removes some of ‘the parent
metal: from the journals and thus somewhat
weakens the erankshaft.

Thé-second method héretofore employed which
attempted to provide reclaimed crankshafis with
standard : journals was : the process generally
termed the “sprayed metal” process. In such
process -the bearings were cut with deep and
ragged:” thread-like ‘- grooves and - then - molten
metal sprayed to form a continuous film about
the so roughened journal. Thereafter, the jour-
nal:was ground and-honed down to standard size.

A primary shortcoming in the “sprayed metal”
process of ‘adding metal-to the crankshaft jour-
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nals is that the- first -step requites roughening
and -grinding- away - of ‘parent metal from the
crankshaft journals and cutting deep-and ragged
thread-like grooves-ahd:thus a-weakened crank-
shaft. In the “sprayed metal” process there is
substantially ‘nofusion-between the metal added
and the crankshaft and there -is merely a fusion
of -all' of - the  metal -added -and: ‘relative - motion
between theé rings or-added-metal: and:the parent
metal or the origindl-crankshaft is prevented
because -of - the- roughened ‘condition and deep
ragged thread-like-grooves inthe crankshaft. In
any member subject to-severe:stress, sharp cor-
ners are-always-avoided ‘because sharp corners
become- a-focal point for-the beéginning of cracks.

Another-diffieulty ‘encountered-in the “sprayed
metal” process- was the faet  that the metal was
not-sprayed-evenly ‘about a‘journal of the crank-
shaft and this Taet was. reflected by inaccuracy
in the-later grinding and:polishing of ‘the jour-
nal:surface.

The later grinding -difficulty resulting from un-
even: coating of ‘the: journals by sprayed metal
was'-more-evident-in the ‘connecting -rod bearing
journals- as- distinguishied from-the main bearing
journals. In the -manufacture- of crankshafts,
the lathe ' center - marks or-the centers- of the
crankshaft are-first-determined and then by the
lathe operation-the main: bearing journals are
completed -about-isueh -centers. These centers,
i.-e:, conieal depreéssions; are left in the-ends of
the © crankshafts.: Thereafter, when a worn
crankshaft is- reinserted-in a lathe and when the
same:- centers are -employed;” the: main- bearing

5 journals can be trued up so that they will have

the-eriginal’ centers. - On'the-otheér-hand, in the
manufacture ‘of crankshafts-special jigs and tdols
are -employed -to--determineg ‘tlie- centers of the
connecting ‘rod ‘bearitig-journals. As a set of
tools-and jigs is meécessary ‘for each’ crankshaft,
and as the tools and jigs' which are originally
employed wear and new-onés‘must replace them,
it'is not practicalito-employ-methods in reclaim-
ing crankéhafts where ‘a-special set -of jigs and
dies will-bé required for each'type of crankshaft
ever made. Thus in regrindiiig‘a connecting rod
bearing journal; tcols' are-employed which: will
find the apparent center of'thé:connecting rod
bearing journal involved-depending ipon the ex-
ternal-sutface.- Ob¥iously, if the connectihg rod
journal has: been--built ‘up- by adding: sprayed
metal thereto, any vafiation in:the-tlickness of
sprayed metalk-addéd iwill -changé the:apparent
center-and'thius theé conniecting rod-bearing jour-

5 nal:will' be ‘ground-on’its- apparent center after
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being built up as distinguished from being ground
on its true or original center. Any change in the
true center of the connecting rod will change the
timing of the motor and either make the motor
run “rough” or, in case of Diesels, will change
the actual firing time. Thus, precision work in
building up worn connecting rod kearing journals
of erankshafts to their original size requires that
the plating or the coating which is added to the
journal shall be a uniform ceating or plating
and the “sprayed metal” process has had a short-
coming in failing to provide for a uniform addi-
tion of metal to the journal to build the same up
to its original size. In addition to the non-uni-
formity of the addition of metal by the “sprayed
metal” process there is a further complication
that a journal may be out of round due to wear,
and there is always a possibility of adding the
error due to the journal being out of round to

the error in the amount of coating so that at ¢

times the two errors are additive in their effects.

Another difficulty of the “sprayed metal” proc-
ess is that the sprayed metal is not of the desired
hardness and is subject to wear.

In view of such shortcomings in the prior com-
mercial art of reclaiming crankshaffs, it is an
object of my invention to reclaim crankshafts
without any initial grinding and initial weaken-
ing of the shaft so that none of the parent metal
of the crankshaft is removed. -

Next, it is an object of my invention to provide
apparatus for chromium plating by an elecirol-
ysis process the crankshaft bearing journals and
to provide a substantially uniform deposit of

chromium thereon. This is particularly valuable :

in that it results in an economy in the process in
not reguiring excess chromium plating and next
the apparent center of a journal is not changed
by reason of unequal deposits of chromium., In-
asmuch as the general grinding practice is to
line up the journal to be ground by reason of its
exterior surface, it is obvious that if the chro-
mium plating is not uniform, the final exterior
will not be uniform and the center of the journal
will be changed over the original designed center
thereof. Non-uniform plating of chromium is
not only objectionable in changing the timing and
stroke of a motor but at the same t{ime if a de-
posit of chromium is non-uniform, then often
after final grinding; the chromium is too thin
on some sides or may be even non-existent and
is heavy on others. In view of the extreme hard-
ness and wear resistance of chrome plating if is
cbviously advantageous o provide a uniform
wearing surface.

Another object of the invention is to provide
for chromium plating of the crankshaft bearing
journals not only uniformly, so far as depth of
plating is concerned, but lengthwise of the jour-
nals so that the bearing surface thereof will be
the original surface area.

It is a further object of the invention to pro-
vide means to continuously wipe the journals dur-
ing plating, which wiping, among other effects,
apparently causes the gases liberated during the
electro-plating process to be properly and
prompily removed so they will not affect the uni-
formity of the plating.

Another object of the invention is to provide
apparatus which result in substantially uniform
current density between the anode and cathode
to thereby result in uniform plating.

Anpther object of the invention is to provide
means so that as the crankshaft is rotated in an
electrolyte during electro-plating, there will be no
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wear on the original lathe or center marks of the
crankshaft.

Another object of the invention is to provide
apparatus whereby if the anocde should be acci-
dentally removed from the crankshaft during
plating, the anodes will be thrown clear of the
bearing journals and thus preventing any short
circuiting with such journals which would in turn
cause arcing with and burning of the bearing
journals and very possibly ruining the same be-
cause of change of hardness at the burned lo-
cation.

It is a further object, of the invention to pro-

" .vide & chromium plating apparatus for the bear-
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ing journals of a crankshaft which is of such ac-
curacy that if it be desired, a crankshaft may be
ground or originally formed to a predetermined
amount less than the final size desired, such as
five-thousandths undersize, and then 3 plating
of five-thousandths of an inch ¢f chromium may
be applied and the crankshaft used without any
further grinding of the crankshaft.

With my invention I have been able to readily
control the depth of plating within ten (10%)
percent of the thickness desired. In other words,
if a ten~-thousandths of an inch deposit is desired,
my process is being operated so that within the
tolerance of one-thousandth of an inch, that is,
plus or minus, the deposit may be cbtained. An
important result of being able to so control the
thickness of the plating is that, if desired, the
final grinding operation can be eliminated and it
should be noted that the final grinding operation
in a crankshaft having chromium plated bearing
journals is particularly important in that the
chromium is exceptionally hard and much more
difficuit to grind than is steel. Also, of course, by
being able to chromium plate to size, no more
chromium is applied than is actually needed.

The above mentioned general objects of my
invention, together with others inherent in the
same, are attained by the mechanism illustrated
in the following drawings, the same being a pre-
ferred exemplary form of embodiment of my in-
vention, throughout which drawings like refer-
ence numerals indicate like parts:

PFigure 1 is a view in front elevation of my plat-
ing apparatus with a crankshaft, the center por-
tion of which has been broken away, in operative
position therein and showing a tank in section;

Fig. 2 is a view in end elevation with parts
shown -in section taken substantially on broken
line 2—2 of Fig. 1, and in addition only one
anode operating on a connecting rod bearing
journal is shown for purposes of more clearly il-
Iustrating the invention;

Fig. 3 is a detached plan view of an anode con-
nector linkage means shown in Figs. 1 and 2 of
the drawings;

g, 4 is a sectional view, with parts in ele-
vation, taken subsfantially on broken line 4—4
of Fig. 1, on a larger scale than Fig. 1, and with
the anode stem connector means broken away;

Fig. 5 is a view taken substantially on broken

5 line 5—5 of Fig. 4 and with the bearing journal

omitted;

Fig, 6 is a view taken substantially on broken
line §—6 of Fig. 4; and

Fig. 7 is a fragmentary perspective of a por-
tion of the anode and particularly an end portion
thereof. . .

Referring to the drawings a tank (0 is provid-
ed to contain. the electrolyte to be used, such
as one from which hard chromium may be plat-
ed on the cathode. “Also, the remainder of the
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apparatus is preferably provided-in asunit-which
may be raised ‘or lowered by-connecting & &tit-
able lift cable [I-with connécting niedns ‘12,
Thus, the complete-apparatusimay be assembled
as @ unit, with a-erankshdf{-31 therein ready for
the electro-plating action; and then the'unit-may
be lowered into the eleétrolyte”which is-within
the tank 18. Two-end -frate-medns- #3; ‘which
may be angle irons-as shown, are:vertically-dis-

posed and the lower -end of ‘éach+i§ connected

to a cross support or-stand-14; which-again may
be an angle’ iron-as -shown. The“spaé¢ing *be-
tween vertical supports #3-is- adzustable to per-
mit crankshafts -of *Varigus:lengths tobé ‘proc-

essed. A means -for “aceomplishing :such “plir-:

pose is to' employ a'tieired: 5 igvingright drd
left hand threads-at its réspéétive: etids, threads
in the stands: {4 anhd in"the veértical sipports:13,
and nut means -18. Thus by ‘turning movement

of the tie rod in one direction the wvertical:sup-:

ports {8 are moved ‘towdrdéach other and:by
angular movement of ‘the'tie rod?#5tin the:op-
posite direction the vertical -supports 113 are
moved away from each other. . The vertical sup-
ports {3 are held in:spaced relation from«éach
other at their upper end portion by -am: angle
iron {1. Preferably the angle’iron: {1 has a:plu-
rality of adjusting holes 18, :shown:to’the-tight
in Fig. 1, so that upon‘inserting: bolts in:the

proper holes in securingsuppotts 13 :to-angle-

iren 11, the effective length of the arglé:iron 17
between supports 13 may be adjusted-in accord-
ance with the size of the crankshaft:being-proc-
essed. Also, the connecting means 42 is ‘prefer-
ably carried by the angle iron 17:and:the: posi-
tion of the support 12 longitudinally-of the-dngle
iron 17 is such to provide-substantially :a-bhal-
ance so that only one support:-need be:employed
in moving the appardtus into: or-out of the tank
{8. Also, the framework comprising.supports: t3,
tie rod {5, and angle iron:iT are: preferably.con-
nected to the cathode:so that by means herein-
after described the crankshaft-tor have:its:jour-
nals plated will be the-cathode:in-the electrolysis
process.

An electric motor -19 may serve:-as ‘a-prime
mover to rotate the crankshaft during-plating.
Tn order to provide desired-speed:of rotation-of
the crankshaft, preferably a speed reduction de-

vice 28 connects between -electric motor:19-and«

power output shaft-21. Power -output -shaft-21
carries sprocket means--22 -on: whichtis meunted
chain drive 23. Chain- 23 is- mounted-on-and
drives sprocket 24.

A crankshaft mounting-and centering--chuck -

g
3

Tniorder-to:process a crankshaft; first, a’crank-

-:shft mounting-and centeting chuck comprising
-sprocket 24, ‘bolts ‘25, ‘screws 26 ahd bossés 21,
sistmounted -on ‘one end ‘of- the :¢rankshdft: and

g similar-chuck 32’ is:mounted-on-the gtherend.

" The only: difference -bétween ‘the “structure: des-

:ignated  generally by "32 7and -the:‘erankshaft

mounting -and -centering -chuck :24—25::26-421

10~

is that the. latter carriesthe sprocket-24-=while

-the former-has merely a plate:or in other:words
-only the-latter ‘provides for:the power to rétdate
‘the “crankshaft 31 which need -be: accomplished
-.onlyat one-end of the c¢rankshaft.

‘set screws 26 in- bosses 12T in"'the-¢hucksaatithe
-respective ‘ends-of ‘the crankshaft are adjtited

“Thensthe

so that the centering devices are theicénteridr

‘the ‘crankshaft 'or, “inother “words; the-eénter
~about. ‘which: the. main- ‘Bearing - journals “43<of

~the-crankshaft ‘were:formed. -iAfter “the “erdnk-
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shaft 31 has theicentering devices: moutited at
~its" respective iends, the:tie: rod 15 sand-frame
“means ‘I T are:adjusted -to suitable-leéngth to:
@ particular 'crankshaft, ‘the nut ‘means 30:+ar

fit

loosened and the set ‘screws: 29-adjusted soitlhat
the “crankshaft ‘3! “will rotate freely :about:set

-$crews:29 as the line of center. of the crankshaft.

~In order:to:control the current density:and«in

turn the extent ‘of “chromium. - plating:on “the

journals of the crankshaft, I'employ the erank-
shaft as the cathode in’the ‘cleetrolysis: process.
The electrical ‘energy connected- to .the ftdme
means (3 will:be transferred vig :the centering
means “at ‘each end: of :the "crankshaft.ito.ithe
crankshaft and also energy. will -bestransmitted
by way of the chain-drive:23:as the:cathodeig the

grounded ' part - of “the "system: . and .41l 7of ithe

grounded parts are interconnected. .

~Referring to the anode circuit, abar34:is
provided which is insulated from:the“frame:or
grounded part-of the mechanism. This:mayibe
accomplished by mounting bar i34 on"two in-
sulation strips-35. I desire to provide:an gnode
in close proximity to each bearing:journal which
is “to be plated to control current density and

‘extent of plating. Thus, I provide:a ;connector

~block 36 having an opening.into which is insert-

50

comprises lugs or bosses 21+ carried: by-sprocket -

24. Stud bolts 25 may be-employed to connect
bosses 27 with sprocket-24. - A-plurality, as-three,
centering means are-employed-which may- be-in

the nature of set screws.26 which: are: threadedlyv.

mounted in the bosses 2T and- protrude to en-

gage the circular periphery- of the crankshaft or

a flange carried thereby. ) »
-In order to eliminate -any.wear -on-the lathe

centers or conical depressions+at.the-ends-.of

the crankshaft being processed, a removable cen-
ter or bearing 28 is provided.--Such-member-28
is rigidly secured to- sprocket 24, as.by being
press fitted into a recess-therein,-and-has a ta-

pered centering bearing -for-receiving-set. screw:

29 which has-a matching protruding cone. -Set
screw 29 is provided withtwo-nuts 30-and is
carried by uprights 13 so that.an-adjusted-amount
of projection of -the-set-screw:29-may-be main-
tained.

70.
~anode- ‘43 thus permitting the upward escape:of

~36 and -39.
55

60-

85

ed a portion of the anode bar-34 and:a:set:screw

-37 to thus provide detachable ‘and positiveicon-
nection “between each connector.'block 36: ‘and

the anode bar 34. A flexible and preferably cop-

per ribbon-like strip 38 ' electrically sconriects

block 36 and block 3%. An interconneeting link
40-is pivoted at its respective ends to.the:blocks
The block 39 is provided withidn

.opening ‘and a set screw 41:so:-as to:detachably
rand rigidly-connectthe block-39°with:a rod:er
“.anode connector stem 42.

‘Referring to Figs. 4 to 7'of the .drawings;iedch

‘rod “or- stem 42 is-connected with:an:arciiate
shaped anode 43 which is positioned in relatively

close spaced relation to a journal on:a:erankshaft

“as:-aiconnecting rod-bearing journal:44.: By pro-
~viding an anode 43 of conformingand matehing
‘shape inclose proximity as by a space indicated
‘by 49 in 'Fig. 4, to a connecting ‘rod-bearing
- journal 44; substantially all of the electro=plating
getion “will occur on the connecting ‘rod: bea"ntng
“journal 44,

-Arplurality of openings or:peirforations:86:are
provided in:the normal . upper:surfsce. of zesch

liberated-gases therethrough which gre;genetated

-during -the-electro-plating -action, - The:sizergnd
~number:of - such-openings -46-:does-notappesr.to

15<5criticallyeaffect~- the: current: density-’of celectro-
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--plating so ‘the area of such openings may be
-~ rather liberal fo insure rapid escape of the gases.
-+ In order to provide electrical connecting means
between the anode bar 34 and the anode 43 which
will vary sufficiently in length so that the anode
. 43 can follow a revolving connecting rod journal
44, T employ the link 40, pivotally mounted at
“both ends, and dispose the anode stem 42 at an
~angle of substantially forty-five degrees to the
vertical. Thus, as the anode 43 follows the con-
- necting rod journals 44 as they revolve, the open-
- ings 46 will always be above the surface area of
-~ the journals 44 which are being plated and thus
the gases generated during electroplating can
--readily rise upwardly and out through such
- openings.
.+ As lead anodes are less affected by the action
- occurring during electro-chromium plating, pref-
erably the anode 43 is formed of lead.. As to
ihe stem 42, the same may be shielded by means
of shield 47, which is a tube formed of any suit-
- able non-conductor which will not be adversely
affected by the electroplating bath, and thus the
‘anode stem may be made of any suitable mate-
-rial such as steel. In the event that the anode
stem 42 is formed of steel and is protected by
- a-shield such as 47, the anode stem 42 should
be lead welded, as by weld 48, to the anode 43
= so that any exposed steel portions of anode stem
-42 -will be well up within the tube 41. Even
- though electrolyte will leak wup in the tube 47
and adjacent the anode stem 42 there will be
substantially no etching or dissolving occurring
- due to the effect of the shield 47.

Referring in more detail to the construction and
- supporting means of the anode of Figs. 4 to 7.
inc., I employ two side shields 49. These may
be formed of any suitable non-conducting plastic
which will not be adversely affected by the
electrolyte. These shields 48 are in the form
of substantially one-half of an annular ring and
each preferably has its lower edge portion tapered
away ‘to form substantially sharp edge portions
50. These sharp edge portions 50 are designed
. to ride in close proximity to the corners or outside
edges of a bearing journal so that the plating will
~be limited to the bearing journal by shielding
and substantially no electro-plating will occcur
von the shoulders adjacent the bearing journals
such as shoulders 51 of Fig. 6. '

The side shields 48 are spaced from each other
‘and connected to the anode 43 by any suitable
‘means which may include: four blocks 52 secured
' to side shields 49 by means of screws 53; two
~scraper’ and anode positioning blocks 54; and
screws §3, which are insulated from anode 43.
The scraper blocks 54 and blocks 52 are formed
of materials similar to the materials forming the
side shields 49. The principal function of blocks
54 is to positively determine the spaced relation
between the anode and the cathode.

While the shields 49 tend to limit the flow of
current in definite paths between the cathode
“and the anode and thereby control the current
. density so that there will be the desired plating
at the ends of the connecting rod bearing
journals 44 which are adjacent the shoulders 51,
vet I prefer to shape the end portion of each
anode 43 as is best shown in Fig. 7 of the draw-
ings.
“tween the shields and the cathode 44. Each end
- of the anode 43 has two cuts in a line circumfer-
" entially of the anode 43 and the portions 56 are
- bent laterally leaving V-shaped slots 51 and the

‘portions §6 are further hent radially inwardly

This requires a less critical relation be-:
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~toward the connectiné rod bearing journals 44.

Thus; the portions 56 are in closer proximity to

‘the corners formed between connecting rod
-journals 44 and the shoulders 5{ and thus there

is an inecrease of current density at such locations
and insurance is provided so that there will be
proper plating of the journals 44 and particularly
in the corners adjacent the shoulders 51.

In operating the structure of this invention,
first a crankshaft 31 is mounted for rotation on
the centering chucks riding on 28 and 29 at its
respective ends. Exact precision mounting of the
crankshaft on such centers is not essential as the
anode means will follow the journal to be plated
even-though the crankshaft is not precisely cen-
tered. Also, due to the fact that a chain drive
is employed so that there can be sufficient slack-
ness, failure to precisely center the crankshaft 21
will not, bring adverse results. Then an anode 43
with the parts connected therewith is connected
to the anode bar 34 so that one anode is provided
for each journal which is to be plated, whether
the journal is a connecting rod bearing journal
or a main bearing journal. As the blocks 36 are
detachably connected with the anode bar 34 suit-
able spacing can be readily obtained so that the
anodes 43 are aligned with the journal which is
to be plated by the particular anode 43 involved.

" Next, current is permitted to flow between the

cathode and the anode and at the same time the
crankshaft 3{ is rotated so there will be relative
rotary motion between each anode and the journal
which such anode is plating. My experience indi-
cates that the speed of rotation of the crankshaft
is not critical and may be over a substantially
wide range with satisfactory results. However,
I desire that the crankshaft shall rotate at rela-
tively lower speeds as such lower speeds give less
wear on the equipment as the wear increases with
the speed of rotation of the crankshaft, Also,
preferably the anode stem 42 is angularly disposed
toward the crankshaft 31 and the crankshaft 3i
is rotated in the direction of the arrows of Figs.
2 and 4 so thaf if an anode stem and the anode
connected therewith should not follow a connect-
ing rod bearing journal which is being plated,
then the anode stem 42 and the anode connected
therewith will swing to the right of the showing
in Fig. 2 of the drawings and thus eliminate 2
possibility of a short circuit between an anode
and the connecting rod journal which will be the
cathode which was being plated. Also, the insu-
lated portions 49 and 471 will prevent short cir-
cuiting to tank {0. In the event of arcing be-
tween an anode and a connecting rod journal,
there will be burning at the point of the short
circuit and if a journal is burned by an electric
current, the journal tends to harden locally at
the point of burning. Any bearing which has
some part harder than the others, such as due
to burning, will have very limited utility in that
the wear and friction involved in a bearing and
a journal of such character will be non~uniform
and the journal may not be successfully ground.
Also, by providing an anode connection means
which comprises the link means 46 and the ancde
stem 42 which are angularly disposed as respects
each other, I provide for sufficient extensibility
and shortening of the length of the anode connec-
tion so that the anode may follow a revolving

- member such as a connecting rod bearing journal.

One of the most important features in control
of ehromium plating is control of current density.
By cuirent density is meant the density of am-
peres per square inch of cathode to be plated.
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Current-density control-is:perhaps-more- impor=
tant-in chromium plating-than in most  other
types -of ‘plating, because the-deposition-of.chro-
mium-in quantity is not’directly ;proportional to
the changes in current density, that is, if -the
current density is doubled we will'not have two
times the amount of chromium deposited per unit
of time and the amount of chromium deposited
by doubling the current density will ‘be closer to
three times.

change the current density and similarly the cur-

rent density in the center.of.the.space between.

the anode and the cathodé will be different. from

the.current density at the edges between the same.

cathode and.the anode unless. provision .is-made
to increase the current density.at .the edges.. A
theory. which will probably. explain why the cur-
rent density. in the. center.of . the space: between

an anode.and cathodeis different than the current.
density.at the outer edges.is that in the.center:
the current travels in..a. path directly between.
the cathode -and. the:anode and does not tend to:

“fan out” whereas on.the-edges, the current tends
to fan around the:corners and. follows:other paths
so there is not.the concentrated.current density
between :the. cathode and the-anode because of

such phenomenon. Therefore; I have  provided .

side-shields 49 -which~tend to limit the path of
the current and therefore the amount of current
which fends tofan out and:pass between the anode
43 and some other part of the crankshaft func-
tioning as a cathode. In addition I have provided
the edge portions 58 of the anode 43 which are
closer to the:corners.between-the journal 44 and
the shoulders 51 than the ancde 43 is to the.center
portions. of the journal 44.

While it is-not critical that.the anode:43-be
spaced -a. predetermined :définite: amount- from: a
journal 44, in practice I have found.that the:spac-
ing.45 of Fig, 4 may be approximately one-quarter
of an.inch and that the spacing of the portions.56
from the journal 44 may be approximately:three
thirty-seconds of an inch.

While the principal function of bars 54 is to
positively control- the-spacing between anode 43
and the-cathode being plated; other phenomena.
seem -present. The gases:rising, which .are: lib-
erated during electrolysis:shunt:off part:or de-
crease current flow therethrough:and thus.locally
decrease the current density; and-therefore result
in a-lighter plating at locations.on the cathode
separated from the ancde by such gases. As gas
is liberated the bubbles rise and pass out through
opening 46 and if they tend to adhere to the
cathode 44 they appear to be scraped off by
scraper bars 54. Thus, I overcome any tendency
of the liberated gas from interfering with the
current density and providing non-uniform plat-
ing. In addition to the liberated gases interfer-
ing with the current density, I have found that
the chromium as deposited appears to interfere
with current density. In other words, particles
or threads of chromium as deposited decrease, at
such location, the space between the anode and
the cathode and which increases the current den-
sity and tends to further build up local areas.
Bars 84 appear to scrape off and smooth down
almost immediately the various threads of chro-
mium as they are formed and any high points so
that I am able to maintain uniform current den-
sity and uniform plating without interference by
reason of the chromium which is being deposited.
While said plating may be obtained without a

Any change.in the distance of “the.
spacing. between the anodé and the cathode will.

10
scraping-action, such scraping:dction-is prefer-
able. By controlling the current density so .the
same will be uniform between the anode and the
cathode-which is to. be plated, the amount. of

5 plating. becomes a function of time so that by

employing a standard ampere flow between the
cathode and the anode, cathode. structures of
uniform sizes and proportions, and maintaining
other conditions uniform, I'am:able to determine

10" by a time interval alone the exact quantity of.

chromium whieh is. being plated and within. ten.
percent (10%) tolérances in. commercial ;opera-.
tion.

Another feature which enters into uniform.cur-

15- rent density and uniform. plating involves the use.

of substantially the same charactér of electrolyte.
between each anode and the cathode to be plated..
This may be accomplished by adequate circtla-.
tion of the solution so that the density of the elec-

90~ trolyte between each ancde and its mating cath- .

odeis substantially the same. I have discovered.
that -the revolving, connecting rod bearing jour-
nals function as a circulating means and provide
sufficient circulation of the-electrolyte without the

o5-addition of further. means.

Thus, in my process. I provide for the electro-
plating ‘of cylindrical shaped bodies; such as the
main -and connecting rod bearing journals:.of a.
crankshaff. In such process.the surface to.be

s0-plated functions as the cathode in an electro-

plating - process.. Next, I provide an arcuate
shaped ‘anode-in the- electro-plating bath which’
is disposed-in relatively close-spaced ‘relation to
the cathode. As g means of providing substantial~

351y uniform-current densitybetween-operative sur-

fdaces of the cathode: and-the-anode; first; I'may
employ an ancde where the central portion is sub=
stantially--in- uniform-spaced: relation- from - the
cathode -and the side portions-of-the-anode are

49 -in-closer-spaced relation-to the cathode than the:

central portion: of ‘the-anode-is to such’cathode.
Second; I'may-employ-shielding means so that the
path-of flow of current‘is limited-to substantially
between-the cathode to-be plated-and the anode;

45 Or, I'provide a-combination-of the-two: Prefer-

ably; the anode-is provided-with-a- plurality of-
openings-so that gas liberated-during -electrolysis
may rise through such openings. Alse, I provide
a - spacer-member so that"there -is ‘substantially

50 uniform- space-relation between the cathode and.

the-anode. Such spacer- member’ is' preferably
a combined spacer and scraper-member so that as.
the- cathode- is: being- rotated- or- revolved, the-
spacer member will continuously during plating

55 rub and scrape the surface of the cathode. This

resulfs in the removal of gas bubbles which tend
to adhere to the cathode and further dressingly
polishes the cathode during plating and thus
eliminates any high spots or spots closer to the

60 anode which would disturb the current density

at such location. The electrical connection
means between the source of anode current and
the anode is preferably in the form of pivotally
interconnected link means so that sufficient

65 change in the effective length of such electrieal

conductor may be had to compensate for the
plating of a rotating or revolving surface. By
reason of this connection and by reason of the
weight of the anode means, which includes lead

70 member 43, the anode means is adapted, by the

pivotally interconnected link 48, to be urged to-
ward the portion of the crankshaft being plated,
and the scraper members 54 ride on and scrape
the bearing 44 being plated. Also the link which

756 connects directly to the anode is at an angle
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so the anode will fa]] clear of the cathode, if ac-
cidentally released, thus preventing short circuit-
ing to the cathode. Also, preferably I provide de-
tachable chucks providing bearing support on
which the crankshaft may be rotated and thus
any wear on the bearings due to the electrolysis
will be had on replaceable bearings and not on
the crankshaft proper.

Obviously, changes may be made in the forms,
dimensions, and arrangement of the parts of my
invention, without departing from the principle
thereof, the above setting forth only a preferred
form of embodiment.

I claim:

1. Apparatus or electro-plating the main and
connecting rod bearing journals of a crankshaft
which comprises a tank containing an electro-
plating bath in which the crankshaft is sub-
merged; means connecting the crankshaft with
a cathode; means for rotating the erankshaft in
the electro-plating bath; and an anode means
slidingly mounted on and urged toward the jour-
nal surface of the crankshaft being plated, said
anode means comprising an arcuate shaped anode,
having its center portion in one circular path and
its side portions bent radially inwardly therefrom
at their ends, pivotally interconnected and an-
gularly disposed link means connected at one end
t0 a fixed support and at the other end to the
anode and connecting the anode with a source

of anode current, non-conductor means slidingly -

contacting and rubbing the journal surface being
plated and supporting the anode in spaced rela-
tion thereon, and shielding means at the ends of
the anode, extending inwardly toward the journal
being plated, and limiting the path of current flow
there past.

2. Apparatus for electro-plating the main and
connecting rod bearing journals of a crankshaft
which comprises a tank containing an electroplat-
ing bath in which the crankshaft is submerged;
means connecting the crankshaft with a cathode;
means for rotating the crankshaft in the electro-
plating bath; and an anode means slidingly
mounted on and urged toward the journal surface
of the crankshaft being plated, said anode means
comprising an arcuate shaped anode having a
plurality of gas escape openings therein, pivotally
interconnected and angularly disposed link means
connected at one end to a fixed support and at
the other end to the anode and connecting the
anode with a source of anode current, non-con-
ductor means slidingly contacting and rubbing
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the journal surface being plated and supporting
the anode in spaced relation thereon, and shield-
ing means at the ends of the anode, extending
inwardly toward the journal being plated, and
limiting the path of current flow there past.

3. Apparatus for electro-plating the main and
connecting rod bearing journals of a crankshaft
which comprises a tank containing an electro-
plating bath in which the crankshaft is sub-
merged; chuck means disposable on the respec-
tive ends of the crankshaft, each said chuck
means having bearing means alignable with the
center of rotation of the crankshaft; means con-
necting the crankshaft with a cathode; means
for rotating the crank shaft in the electro-plat-
ing bath; and an anode means slidably mounted
on and urged toward the journal surface of the
crankshaft being plated, said anode means com-
prising an arcuate shaped anode, pivotally inter-
connected and angularly disposed link means
connected at one end to a fixed support and at

. the other end to the anode and connecting the
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anode with a source of anode current, non-con-
ductor means slidingly contacting the journal sur-
face being plated and supporting the anode in
spaced relation thereon, and shielding means at
the ends of the anode, extending inwardly toward
the journal being plated, and limiting the path
of current flow there past. .
GEORGE E. MILLARD.
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