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The invention relates to electroplating in
general, but is particularly adaptable to elec-
troplating the bearing surfaces of crank
shafts for motor vehicles.

5 The principal objects of the invention are
to provide a method of electroplating the sur-
face of an object which will insure an

even and uniform deposit of metal thereon;

to provide a method of electroplating a metal

o Object by means of which stagnant pockets

of electrolyte between the anode and the ob-

ject, and gas bubbles on the surface of the

object, are definitely eliminated; to provide

a methed of electroplating a metal object

15 Which will always insure the presence of a

proper electrolytic solution in proximity to

 the surface of the object to be electroplated ;

to provide an apparatus for electroplating a

metal object by means of which the object is

o maintained in uniformly spaced relation with

respect to the anode while at the same time

the object and anode are moved through in

electrolyte; to provide an apparatus for elec-

troplating a crank shaft by means of which

g5 the shaft can be oscillated or moved about

its axis while at the same time an anode is

maintained in a definite relation with respect

to portions of the shaft to be electroplated;

to provide an apparatus for electroplating a

a0 metal object which causes a constant circula-

tion of the electrolyte between the anode and

the object; and to provide an apparatus of

-this character which enables electroplating

the bearing surfaces of a crank shaft in such

35 manner that the metal deposited on such sur-

faces is of uniform thickness, of even texture,

and adheres strongly to the surface upon
which it is deposited. '

At the present time crank shafts for motor

40 vehicles are manufactured from steel and are

initially provided with smooth bearing sur-

faces adapted to support the shaft in bear-

ings in the crank case of the engine of the

motor vehicle and to connect the shaft to the

&5 connecting rods of the engine. For manifest

reasons such surfaces must be very hard and

it has been found desirable to coat them with

*a very hard material such as chromium. - The

latter metal should be deposited on the bear-

8 ing surfaces evenly and uniformly in order.

to preserve the accuracy of the cylindrical

contour of the surfaces and at the same time
provide a hard bearing material which will
not be of greater thickness at one point than

al another. Prior to the invention, various .

methods and apparatus have been employed
for depositing a bearing material of this char-

-acter on the bearing surfaces of crank shafts

but none of them has been completely satis-
factory because it did not insure an equal ap-
lication of the materiel on the bearing sur-
aces. Particularly this has been true in the
use of chromium because bubbles of gas cre-

ated during the electroplating process, collect _

on the bearing surfaces, and particularly on

‘the lower portions thereof, and insulate por-

tions of such surfaces against the deposit of
the plating metal thereon. Hence the flow of
current to the surfaces from the ancde is not
uniform and the deposit of metal on'the shaft
isirregular. Furthermore, difficulty is some-
times experienced in maintaining a uniform
concentration of the electrolyte between the
cathode and anode, and the present invention
insures a constant change of the electrolyte
in proximity to the object being plated, so as
to overcome such difficulty. .
According to this invention, the ends of the
crank shaft are rotatably supported within
a tank containing the electrolyte and accord-
ingly the shaft may be rotated or oscillated
about its own axis, although, as will herein-
after be apparent, the apparatus may be modi-
fied to move the crank shaft bodily about
another axis if desired, to obtain an equiva-
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lent result. For the purpose of moving the -

crank shaft in this manner, mechanically op-
erated means are provided which insure uni-
form movement thereof. The crank shafi
constitutes the cathode in an electrieal circuit

including the electrolyte, while the anode

80

comprises cylindrical bands encircling the

bearing surfaces of the crank shaft in defi-
nitely and uniformly spaced relation to such
surfaces. These bands are supported by a
bar extending longitudinally of the crank
shaft in spaced relation thereto but which is
supported by the ends of the crank shaft in an
insulated manner. Consequently, when the

shaft is moved in the manner previously de-
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scribed the anode including the metal bands
are moved likewise without changing the re-
lation of the bands to the surfaces on the
shaft. Flexible conductors connect the an-
ode to a stationary terminal in the electrical
circuit and accordingly permit its movement
in the tank. The support at one end of the
crank shaft constitutes its connection in the
electrical circuit while the opposite end of
the crank shaft is insulated from any other
metal contact, although of course it should be

- understood that any arrangement may be used

5

as long as movement of the shaft and anode
is permitted in the manner described and the
electrolyte constitutes the electrical conductor

- between them.

For a better understanding of the inven-
tion reference may be had to the accompany-
ing drawings, in which:

Fig. 1 is a plan view of an electroplating
apparatus constructed according to one form
of the invention;

. Fig. 2 is a cross sectional view taken sub-
stantially along the line 2—2 of Fig. 1;

Fig. 3 is an end view of the construciion
shown by Fig. 1 illustrating in conjuncticn
therewith, a means for oscillating the crank
shaft in the tank; '

Fig. 4 is a fragmentary cross sectional view
of the construction shown by Figs. 1 and 2
illustrating: the manner in which the anode
is connected to the cathode and insulated
therefrom; ‘

Fig. 5 is a cross sectional view
stantially along the line 5—5 of Fig. 2 with
certain parts removed for the purpose of il-
lustrating more clearly other parts of the
construction;

Fig. 6 is a cross sectional view taken sub-
stantially along the line 6—6 of Fig. 4; -

Fig. 7 is a cross sectional view on a larger
scale taken substantially along the line 7—7

" of Fi

. 2.
»Regerring to Figures 1 and 2, a metal tank
10 of conventional construction is provided.

An angle iron 13 extends around the upper -

edge of the tank 10 for the purpose of rein-
forcing the edge and providing a support for
certain parts of the apparatus. At one end
of the tank indicated at 14, a bracket 15 is
secured to the angle iron 13 as indicated at
17 and is provided with a U-shaped metal
strap 18 that extends a considerable distance
downwardly into the tank 10. Asbest shown
by Figure 4 the base portion of this strap,
indicated at 19, is provided with an elongate

‘block of insulating material 20 on its upper

surface and which is secured thereto by ma-
chine bolts 21 that extend through the base
19 of the strap and partially into the insulat-
ing material. As best shown by Fig. 6, a
semi-cylindrical groove 22 is formed in the
upper surface of the block of insulating ma-
terial 20 which is adapted to receive an ex-

taken sub-
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tension 45 on and thereby
one end of a crank shaft 24.
A similar U-shaped metal strap 26 is sus-

rotatably support’

pended in the opposite end of the tank 10 by . .

means of a bracket 27 secured by bolts to the

“angle iron 13 at the upper edge of the tank.
This bracket is insulated from the tank (Fig.

3) by means of blocks 28 of any suitable in-
sulating material secured to the angle iron
13 by bolts 29 and insulating washers 25.
The base of the U-shaped strap 26 indicated
at 30, instead of being provided with a block
of insulating' material as provided at 20 on
the strap 18, is provided with a metal block
31 (Fig. 4) which is secured to the base 30 by
bolts 82. ° The upper surface of the block 31
is provided with a semi-cylindrical groove
33 similar to the groove 22 provided in the
insulating block 20, and which has shoulders
34 and 35 at opposite ends thereof.

The shaft 24, in this instance, is a crank
shaft for an engine, and its end adjacent the
strap 18, as indicated at 38, is of reduced di-
ameter and is provided with a longitudinally
extending keywa
metal sleeve 40 is iéyed to the reduced portion

39 in its outer surface. A’

70

%

38 of the shaft by means of a key 41 disposed

in the keyway 39 on the shaft and a similar
keyway in the inner surface of the sleeve. A
second sleeve 42 encloses the sleeve 40 but is
separated therefrom by a sleeve of insulating
material 43, although the two sleeves and the
insulating material are so associated that they
const’tute in effect a single sleeve which is
adapted to rotate as a unit. A cylindrical
bearing 45 has a reduced threaded portion 46
which is threaded into the end of the reduced
portion 38 of the shaft 24 and alse is provided
with an annular shoulder 47 which engages
the end of the shaft and the ends of the sleeve

i 4
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40 and 43 for the purpose. of retaining the .

sleeves on the shaft. The bearing 45 is ro-

tatably supported in the groove 22 providedin

the upper surface of the insulating block 20
mounted on the base of the strap'18.

At its upper side the sleeve 42 is rigidly as-
sociated with a block 50 that in turn is secured
by bolts 51 to an arm 52 projecting above the
upper edge of the tank 10. As best shown by
Fig. 3, the upper end of the arm 52 is pivot-
ally connected to a link 53 which in turn is

eccentrically pivoted as indicated at 54 on a

gear 55 rotatably mounted on a shaft 56. The
gear 55 meshes with a pinion 55’ secured to a
second gear 57 that in turn meshes with a gear
58 which is keyed to the shaft of a motor 59.
It will be apparent from this deseription that
when the motor 59 is energized the pivotal
connection 54 will rotate about the shaft 56
which causes a reciprocatory movement of the
link 53 and consequently an oscillatory move-
ment of the arm 52 conngcted in driving rela-
tion to the shaft 24 by means of the sleeves.on
the latter. Accordingly, the shaft 24 will be
oscillated about its axis. - , -
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The opposite end of the shaft 24 is provided
with an axially aligned opening 62 which re-
ceives a radially expansible portion 63 of a
metal bearing 64 having an enlarged cylin-
drical portion 65 which is rotatably “sup-
ported in the groove 33 of the metal block 31
between the annular shoulders 34 and 35 on
the block. These shoulders prevent endwise
movement of the shaft while it is being oscil-
lated. The radially expansible portion 63 of
the bearing 65 comprises segments 67 formed
by slots 68 extending axially of the bearing
in circumferentially spaced relation. A coni-

cal aperture 69 formed in the expansible por- -

tion 63 of the bearing 65 is adapted to receive
a conically shaped wedge 70 which is integral
with one end of a bolt 71 extending axially
through an opening in the bearing 65. - This
bolt extends beyond the outer end of the bear-

€0 ing and is provided with a nut 72. When the

S8
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nut is tightened on the bolt, movement of the
wedge 70 into the opening 69 occurs which

causes a radially outward movement of the.

segments 67 and in turn a rigid engagement
of the outer surfaces of the segments with the
cylindrical surface of the shaft 24 defined by
the aperture 62.

As particularly shown by Figs. 1 and 2 the
shaft 24 is provided with main bearing sur-
faces 75 and connecting rod bearing surfaces
76 which are arranged in an alternating man-
ner. It should be understood that the main
bearing surfaces are concentric to the axis of
the shaft 24 while the connecting rod bearing
surfaces are disposed in offset or eccentric re-
lation with regard to the axis of the shaft by
means of radially disposed arms 78 that are
integral with the shaft.

In the apparatus so far described the crank
shaft constitutes the cathode and is connected
in the electrical circuit in the following man-
ner. Heavy copper bars 80 in the electrical
circuit are secured by bolts 81 (Fig. 3) to the
bracket 27 which in turn is connected to the
metal strap 26 that supports the metal block
31. In turn the block 31 has a metal bearing
contact with the bearing 65 which is rigidly
associated with the shaft 24 by means of the

expansible portion 63 of the bearing. It will

be apparent from the previous description
that the bracket 27 is insulated from the tank
by means of the insulating material 28, while
the opposite end of the shaft 24 is rotatably
supported in the strap 18 by the insulating
block 20. i :

The anode in the apparatus comprises an
elongated metallic bar 83 which is secured by
means of a bolt 84 to the block 50 rigidly as-
sociated with the sleeve 42 on that end of the
shaft adjacent the metal strap 18. A sleeve 85
composed of a suitable insulating material
separates the bolt 84 from the bar 83 and also
the latter from the block 50. The opposite
end of the bar 83 has a depending flange 85’
which is secured by means of bolts 86 to an

annular flange 87 at the end of the shaft adja.
cent the metal strap 26. Plates 88 and 89
composed of suitable insulating material sep-
arate the flange 85 from the annular portion
87 of the shaft and also the bolts 86.

As best shown by Figures 1 and 2 the bar
83 intermediate its end is provided with an
upwardly projecting portion 86’ which is
connected to flexible copper elements 87’ that
in turn are connected to a bracket 88’ secured
to the angle iron 13 at the upper edge of the
tank -by means of a bolt 89" projecting
through insulating washers 94 and a strip of
insulating material 90 extending also between
the bracket 27 and the angle iron. At one
side, the-bracket 88 is provided with a flange
91 which is secured by a bolt 101 to a metal

block 92 disposed between the insulating ma--

3

()

terial 90 and the flange. This block in turn

1s connected by a bolt 102 and insulating
washers 103 to heavy copper bars 93 con-
stituting a part of the electrical circuit in-
cluding the previously mentioned copper bars
80 and to the angle iron 13.

Also as best shown by Figures 1, 2 and 5
the bar 83 is provided with depending arms
95 which support annular bands 96 that en-
circle respectively, the main bearing surfaces
75 of the crank shaft 24. ‘Preferably the
bands 96 comprise cylindrical segments hav-
ing complementary flanged ends which are
connected by means of bolts 98. Other arms

85

05

100 projecting from the bar 83 extend into

positions of proximity to the connecting rod
bearing surfaces 76 and similarly are pro-
vided with bands 96 that encircle these sur-
faces. It should be understood that the bands
96 do not engage the crank shaft at any point
and that they are uniformly spaced in a ra-

dial direction from the bearing surfaces on-

the shaft. .
In operation of the apparatus described
the tank 10 is substantially filled with an

‘electrolyte preferably comprising a suitable
chromium solution because it has been found.

best to plate the bearing surfaces of the crank
shaft with chromium: Then the motor 59 is
energized which causes the crank shaft 24 to
oscillate about its axis in the manner pre-
viously described, and since the bar 83 is

rigidly connected to the ends of the crank’

100
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shaft 24, it likewise will be oscillated with

the latter. During this oscillation of the
shaft and the bar it is apparent that the bands
95 encircling the various bearing surfaces on
the shaft, are positively maintained in uni-
formly spaced relation with respect to the

-bearing surfaces. This is of particular im-

portance if an even plating of chromium is to
be deposited on the bearing surface. The
chromium solution or electrolyte in the tank
completes the circuit between the cathede or
crank shaft 24 and thé ancde or the bands 96
and accordingly when the circuit is energized
with a low_voltage, high amperage current,
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chromium will be deposited on the various
bearing surfaces. During the process of
electroplating the surfaces in this manner the
cathode and anode are being oscillated to-
gether without disturbing their initial rela-
tion and a fresh part of the solution will be

. constantly flowing between the bearing sur-

:0
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faces on the crank shaft and the metal bands
96 on the bar 83. This process also obviates
weakening of the solution between the bear-
ing surfaces and the straps 96 which would
otherwise occur if the solution were not con-
tinually flowing between them. Any of the
conventional methods of circulating the
electrolyte in the tank, in addition to the
above, may of course be employed if desired.

This process not only insures any bubbles
which form on the bearing surfaces, being
washed away, but the shaft in oscillating
causes any bubbles that are formed on the
lower surface to be oscillated out of such
lower position to a position on the side there-
of whereby, their natural buoyancy aids the
circulation of the electrolyte in detaching
them from the bearing surface. _ )

Electroplating crank shafts in the manner
described insures an even and uniform de-
positing of chromium on the bearing surfaces
of the shaft and accordingly such surfaces
will be more durable during the operation of
the motor with which the shaft is associated.
Moreover, the surfaces will be smoother and
cvlindrical, which will facilitate associating
the crank shaft with the main bearings and
connecting rod bearing, of the engine. The
invention is particularly important where
the electrolyte comprises a chromium solu-
tion because the character of this solution is
such that it becomes weak in the region of
the surfaee being electroplated, more rapidly
than most electrolytic solutions.

Although only ohé form of the invention
has been described and illustrated in detail,
and that in connection with an object of a
particular type, it will be apparent to those
skilled in the art that various modifications
may ke made and plating solutions of various
types may be used without departing from the

~ spirit and substance of the broad invention,

the scope of which is commensurate with the

" appended claims.

We claim: :
1. The method of electroplating a metal

. crank shaft constituting the cathode, which

@0

%5

comprises extending the anode around the
bearing portions of the shaft, and moving
the anode through the electrolyte while main-

‘taining it in spaced relation to the shaft in

the electrolyte. ' .

2. The method of electroplating a metal
crank shaft constituting the cathode, which
comprises extending the anode around bear-
ing portions of the shaft, and moving the
shaft and anode through an electrolyte while

1,880,382

maintaining them in substantially uniformly
spaced relation. o

3. An apparatus for electroplating a metal
crank shaft constituting the cathode, which
comprises a tank containing an electrolyte, a
pivotal support for the shaft so positioned
that the latter may be moved in the electro-
Iyte, an anode comprising a member extend-
ing about a portion of the shaft, means for
maintaining the anode and shaft in predeter-
mined relation and means for moving them
through the electrolyte. _ :

4. An‘apparatus for electroplating a metal

70

75

chaft constituting the cathode, which com- -

prises a tank containing an electrolyte, means
for movably supporting the shaft in the elec-
trolyte for movement about an axis, an anode,
means for maintaining the anode in definite
relation to the shaft, and means for moving
the shaft and anode in a curvilinear path in
the electrolyte about such axis while main-
taining them in such relation.

5. An apparatus for electroplating a metal
crank shaft constituting the cathode, which

‘comprises a tank containing an electrolyte, a

pivotal support for the shaft so positioned
that the latter may be moved in the eleetro-
lyte, an anode comprising a member extend-
ing about a portion of the shaft, means for
maintaining the anode and shaft in predeter-
mined relation and means for moving them
tgrgugh the electrolyte about the axis of the
shaft.

6. An apparatus for electroplating a metal
object constituting the cathode, which com-

prises a tank containing an electrolyte, means.

for movably supporting the object in the
electrolyte for movement about an axis, an
anode comprising a member extending about
the object, means for maintaining the object
and anode in this relation, and means for
moving the object and anode about the axic.

7. An apparatus for electroplating a crank
shaft having bearing portions constituting
the cathode, which comprises a tank contain-
ing an electrolyte, metal bands encircling the
bearing portions and comprising the anode,
means for maintaining the bands in uni-
formly spaced relation to the bearing por-
tions, and means for moving the anode and
cathode through the electrolyte. ‘

8. An apparatus for electroplating a crank
shaft having bearing portions constitutng
the cathode, which comprise: a tank contain-
ing an electrolyte, metal bands encircling the

bearing portions and comprising the anode,

means for maintaining the bands in uniform-
ly spaced relation to the bearing portions,
arid means for moving the anode and cathode
about the axis of the shaft.

9. An apparatus for electroplating a crank
shaft having bearing portions constituting
the cathode, which comprises a tank contain-
ing an electrolyte, means for supporting the
ends of the shaft in such manner that the lat-

80
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ter may be oscillated through the electrolyte,
metal bands extending around the bearing
portions on the shaft in spaced relation there-
to and constituting the anode, means for

' maintaining the bands and shaft in such re-

lation, and means for rotating the shaft on
its support first in one direction and then in
the other direction.

10. An apparatus for electroplating s
crank shaft having bearing portions consti-
tuting the cathode, which comprises a tank
containing an electrolyte, means for support-
ing the ends of the shaft in such manner that
the latter may be oscillated through the elec-
trolyte, metal bands extending around the
bearing portions on the shaft in spaced rela-
tion thereto and constituting the anode, means
for maintaining the bands and shaft in such
relation, and means for rotating the shaft on
its support first in one direction and then in
the other direction said bands being mounted
on a bar extending longitudinally of the
shaft and being connected thereto by insulat-
ing means. :

11. The method of electroplating a metal
shaft constituting the cathode, which com-
prises extending an anode around portions
of the shaft, maintaining the anode in defi-
nite, spaced relation to the shaft, and moving
the anode and the shaft through the electro-
Iyte about a predetermined axis.

12. The method of electroplating a shaft -
constituting the cathode, which comprises ex-
tending an anode around portions of the
shaft, maintaining the anode in definite,
spaced relation to the shaft, and moving the
anode and shaft through the electrolyte about
the axis of the shaft.

13. An apparatus for electroplating a shaft
constituting the cathode, which comprises a
tank containing an electrolyte, means for
movably supporting the shaft in the elec-
trolyte for movement about the shaft axis, _
an anode, means for maintaining the anode
in definite relation to the shaft, and means for
moving the shaft and anode in a curvilinear
path in the electrolyte about such shaft axis
while maintaining them in such relation.

In testimony whereof we affix our signa-

tures. .
ROSNER A. GARLING.
JOHN T. OTT.



