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This invention relates to chromium plat-
ing and particularly to a continuous process
for chromium plating wire: The invention
is illustrated particularly in connection with
the process for chromium plating.iron wire to
be used in a ballast tube for automatically

. regulating the current flowing through cer-
“tain electrical circuits. In such a wire the

. chromium plating forms a mechanical case
10 over the iron wire which prevents deteriora-
tion of the wire-due to oxidation, and also pre-
vents the evolution and the occlusion of gases.
In using such a wire for a ballast or for other
 desirable purposes, it sometimes becomes nec-
15 essary to make short bends in the wire and it
has been found that ordinary chromium plat-
ing on a wire will form such a hard surface

. that there will be a tendency for the chromium

. plate to crack whenever a short bend is made.
20 Where the wire is wound in a coil it has been
found that the whole surface is covered with
a series of minute cracks which tend to per-
mit oxygen to get in contact with theiron wire

to cause deterioration, and the wire has been .

25 known to burn out beneath such a crack. I
" have discovered that chromium plate may be
applied to a wire in such a manner that the
finished coating on the wire is perfectly
sound, and yet at the same time the wire may
be bent rather abruptly without causing the
chromium plate to crack. :

It is therefore one of the objects of the pres-

30

‘ent invention to provide.a process for plat-

ing chromium on a wire whereby the chromi-
um is applied so as to form a more or less
flexible coating for the wire. v

In chromium plating certain objects it has
been found advantageous, immediately be-
fore the plating bath, to subject the object to

35

%
direction to that used in the plating, this step

in the process being intended to open up the

pores of the metal and eliminate any gases
which may be held near the surface so that
45

surface of the metal. Several ways of ac-

complishing thisreversal of current have been -

used heretofore but there have been objec-
tions, inasmuch as the additional circuit re-
. 50 quired for this reversal of current could not

a current of electricity flowing in a reverse.

the plating will more closely adhere to the

be insulated from the main plating circuit,
and, therefore, a possible tendency was
found for the main circult to counteract the
effect of the reversal circuit. Also it has
been found difficult to prevent deterioration 55
of the surface again between the reversal of
the current and the beginning of the plating ;-
action.-

Accordingly, it is another object of the in-
vention to provide a simplified means to re- 60
verse the current through the wire, such
means affording protection to the wire so that
it cannot become affected by outside agencies -
before it starts the main plating bath.

. Another object of the invention is to pro- 65
vide means for placing the electrodes with re-
spect to the wire so that the plating process
may be continuously carried on. -

Another object of the invention is to pro-
vide insulators to separate the electrodes 70 -
which will stand up under the wear of the
wire being drawn across them, and also, will
not be affected by the chromic acid solution.

"It has also been found advantageous in
some instances to subject an object, either
before or after the chromium plating is ap-
plied, or both to electrical bombardment in a
vacuum, so that certain gases will: be with-
drawn from the surface of the metal, and it
is therefore a further object of the invention 8o
to provide a means to draw a wire contin-
uously through a vessel containing a vacuum.

The foregoing, and other objects of the
invention will be apparent from the follow-
ing description, taken in conjunction with the
accompanying drawings which form a part
thereof and which illustrate one embodiment
of the invention and in which:

Fig. 1 is a diagrammatical side view of ap-
paratus for carrying out the process of the in-
vention; oo _

Fig. 2 is ‘a sectional view through the re-
verse current mechanism;

Fig. 3 is a perspective view of one of the

electrodes;
Fig. 4 is a sectional side view through the
electrode shown in Fig. 3 with the insulators
in position and a wire being drawn there-
through ; : . o
Fig. b is a sectional plan view through the 100
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electrode with the upper insulator removed ;
Fig. 6 is an enlarged sectional side view of
a portion of that apparatus shown in Fig.
1 which is used for subjecting the wire to 2
vacuum ; and S
Fig. 7 is a diagrammatical sectional side
view of a portion of the apparatus shown in
Fig. 1 and illustrating a mod fication of the
process. S
Referring more specifically to the draw-
ings, the apparatus for carrying out the proc-
ess comprises a series of tanks through which
the wire is adapted to be drawn. The
wire is held on a spool 10 and is led over
a series of pulleys 11 and under a series of
pulleys 12 so that it passes through first one
tank and then another. In the first tank 13
I provide a solution of caustic soda for the
purpose of thoroughly cleansing the wire be-
fore it reaches the plating process. In the
next tank 14 clear water is provided to re-
move all traces of the caustic soda solution.
In the third tank 15 I provide a solution of
hydrochloric acid or other acid, if desired, to
aid in removing all impurities from the sur-
face of the wire. Again in the tank 16 I pro-
vide clear water to remove all traces of the
acid. Inthe nexttank 17 I provide the appa-
ratus for reversing the current through the
wire, and this tank is filled with the plating
solution, and the next tank 18 is a large tank
which is filled with plating solution and
which ‘contains the electrodes for producing
the plating action.
through the plating solution I again wash
it thoroughly in a tank 19 filled with clean
water. The wire is then passed through the
vacuum jar -and bombarded with an electri-
cal discharge.
The device
tank 17 comprises a glass tube 20 which ig
placed in the solution so that it is entirely

or almost entirely. submerged, and in the

center of this glass tube is placed a cylindri-
cal insulator 21 made preferably of lava or
other insulating material which is impervi-
ous to the action of the pleting bath. This
insulator is arranged to fit snugly within the
glass tube and has a small hole extending ax-
1ally through it through which the wire may

pass as it is drawn down through the tube.

Above the insulator 21 is provided an elec-
trode 22 which is preferably cylindrical and

" has an inturned flange which rests upon the

D
aa

GO

insulator 21, leaving an opening through
which the wire may pass without danger of
touching the metal of the electrode. In the
lower end of the tube below the insulator 21
is placed a similar electrode 23 in a position

'so that its inturned flange is- adjacent the

lower surface of the insulator 21. These

-electrodes may be held in place by clips 24

and 25, respectively, which may also be used

" to'make the connections thereto. -

5

A pulley 26-acting as a guide for the wire

After the wire passes.

for reversing the current in,

' 1,808,691

directly above the tubé 20 is conrrected to the
positive side of an auxiliary battery 27 by a
wire 28, the negative side of the battery being
connected by a wire 29 to the electrode 22.
Thus as the wire is drawn downwardly
through the tube 20, current flows through the
wire from the pulley 26 and through the plat-
ing solution in the upper end of the tube to the

- electrode 22 and through the wire 29 to the

battery again. This direction of current flow
is opposite to the normal flow of current dur-
ing the plating process. '

'The wire then passes downwardly through
the hole 21’ in the insulator 22 and passes
the electrode 23 which is charged positively
from the main battery 30 which furnishes
current for the plating process. As the wire
itself is connected to the negative side of this
battery 30 in a manner to be later described,
current flows from the electrode 23 tothe wire,
thereby causing a thin film of chromium to be
deposited on the wire. '

Tt will be noted that the reversal of current
and first plating operation is separated only
by the height of the insulator 21, and as the
wire passes through the relatively small open-
ing 21’ no opportunity is had for oxidization
or the action of gases and other deteriorating

agencies between these two steps. The effect -

of the reversing current, therefore, is in no
way impaired, as would be the case where the
wire is brought up into the atmosphere be-
fore it is subjected to the first step in the plat-
ing process. ) o

The wire is passed under a roller at-the
bottom of the tube 20 and up over other roll-

ers to guide it down again into the main

plating bath contained in the tank 18. Here
the wire passes under a icller and through a
series of electrodes which are similarly con-
structed and spaced apart beneath the surface
of the solution. Each of these electrodes com-
prises a sheet metal support 31 which is so
shaped that it may be bent up to form a box-
like container having a bottom surface 32,
sides 83, a front 34 which preferably does not
extend higher than midway up of the sides
33, and a back 35 which extends upwardly,
forming a tongue 36 which is provided with a
plurality of holes 387, by means of which the
whole container may be attached to a bar 38
in order to rigidly support the electrodes in
position in the tank.: .. o .
The sides 83 of the container are provided
with holes 39 through#which the wire is adapt-
ed4o pass and which form the pointsat which
the most concentrated plating occurs. In or-
der to make contact between the wire and one

‘side of the battery 80 I have found it desir-

able to provide one or more friction plungers
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to frictionally engage the wire, as merely.

passing it over rollers does not give a sure
enough contact so as to produce an even, uni-

ever, must be insulated from the electrodes

. form plating. Such friction contacts, how-?.
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and at the s@me time be as near as possible
to the electrodes so as to maintain the maxi-
mum- current at the point of plating, which
would not be the case if contact were made
to the wire at a point further removed from
the electrodes, due to the high resistance of
the wire. I therefore provide, preferably out
of lava, an insulator 40 which is shaped simi-
larly to the bottom 32 of the box-like con-
tainer 31 so as to easily fit thereinto and which
is high enough to extend slightly above the
center of .the holes 39 passing through the
sides 33 of the container. A groove 41 is
provided across the upper surface of the in-
sulator 40 just deep enough to permit a wire

being drawn straight through the center of -

the holes 39 and resting in the groove 41.
The groove 41 is widened at the ends thereof
as at 42, to form cavities 43 which permit
some of the solution to surround the wire be-
tween the two sides 33 and the negative elec-
trode.

A second insulating member 44 is provided
to rest directly upon the face of the insulat-
ing member 40. This member I preferably
provide cylindrical in form, having an ex-

tended flange at its lower end whose diameter

is slightly smaller than the opening between
the sides 33, and whose upper end has a
smaller diameter, as indicated in Figs. 1
and 4.- Axially through the center of the

insulator 44 I provide a hole 45 into which

a friction plunger 46 is adapted to be in-
serted. The plunger 46 is preferably made
of steel and its lower end is hardened to pre-
vent scoring of the plunger by the hard
chromium plated surface of the wire. The
plunger is also provided with a binding post
47 at its upper end by means of which it may
be connected by a flexible wire 48 to a bar 49
which may in turn be connected to the nega-
tive side of the battery 30 by means of the
wire 50. : ,

As was stated before, a plurality of these
electrode members are preferably used, and
these are mounted on a bar 38 in such a posi-
tion that the holes 89 in each of the containers
are aligned so that the wire may be drawn
straight through the electrodes in succession.
The number of electrodes used depends on
the speed at which it is desired to operate the
apparatus as it is evident that the more elec-
trodes that are provided the less time it will
take to deposit a plate of a given thickness.

I have found that where the wire contacts
with any surface in the immediately vicinity

of the positive electrode that there is a ten-.

dency for the plating metal to be built up on
this surface, so that if the wire is passed

through a hole, for instance, in an insulator.

and the wire is permitted to contact with the
edge of the hole, a few particles of metal may
be scraped off against the edge and thereafter

become plated until the plating builds up so.

as to completely close the hole and prevent the

3

wire from going through. To overcome this
possibility I have provided the extended por-

tions 42 of the groove 41 through the lower.

insulator member 40. Inasmuch as the
groove 41 is slightly deeper than the diameter
of the wire, the insulating member extends
up beyond the sides of the wire so that the
cavity 43 completely surrounds the wire. As

70 -

this cavity is full of plating solution, there .

1s a resistance, due to the solution, which will
prevent the plating metal from building up at
the point where the wire does contact with
the lower insulating member, or in other
words, the point of contact with the wire is
removed far enough from the hole 39 which
forms the electrode to prevent the building up

of plating metal against .the insulating.

member, -
After the wire is drawn through a series

of electrodes it passes under a pulley 12 and 3

up out of the tank over the pulley 11, whence
it may be drawn downwardly again through
a tank 19 of clear water to remove any of the
plating solution which may be adhering
thereto. . :

I have found that oftentimes the bath of

the plating solution causes certain gases, such
as hydrogen, to be occluded on the wire as it
passes through the bath, and the wire may be

- caused to give up this hydrogen or other gases

by subjecting it to electrical bombardment in
a vacuum. Accordingly, I have provided a
bell jar 49, the interior of which is subjected
to a vacuum, and means to draw the wire
continuously through the bell jar and still
maintain the vacuum therein.

This device is shown considerably en-
larged in Fig. 6, in which the bell jar 49 is
shown mounted on the usual base 50 and has
a pump 51 connected to the interior thereof
to maintain the vacuum. In order to permit
the wire to be continuously drawn through
the vacuum I provide a pair of mercury wells
52 and 53, respectively, placed at a consider-
able distance below the bell jar 49 and com-
municating with the interior thereof by
means of glass tubes 54 and 55, respectively,
which extend up through openings in the

base 50 of the bell jar. The wire is led down

into the well 52 which is filled with mercury,
under a roller 56, up through the glass tube 54,
into the bell jar 49 over a pair of spaced
rollers 57 which are rotatably supported on a
bracket 58 attached to the base 50, and down

again through the glass tube 55, into the well °

of mercury 53, under a roller 59, and up again
over a roller 60 to a winding drum not shown
in the drawing. The mercury in the wells 52
and 53 is drawn up in the tubes 54 and 55 to a
height corresponding to the amount of vac-

uum maintained in the bell jar 49, and ‘the -

wire may be drawn up through the mercury

seal thus formed without in.any way impair-

ing the vacuum in the bell jar. .
In order to subject the wire in the vacuum
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to electrical bombardment I provide an elec-
trode 60 which is sealed in the base 50 through
an insulating tube 61 and which is connected
by means of the wire 62 to-one end of the sec-
ondary 63-of an induction coil 64. .The pri-
mary 65 of this coil is connected through a
make and break contact 66 to a source of cur-
rent such as the battery 67 which furnishes
the energy for the operation thereof. The
other end of the.secondary of the induction
coil is connected by means of the wire 68 to
the base of the bell jar 50, whereby a connec-
tion is maintained .to the wire through the
bracket 58 and rollers 57, and when a high
tension current is produced by operation of
the induction coil the discharge in the vac-
uum causes the whole interior of the bell jar
to become luminous and operates to elimi-
nate any of the gases mentioned above which

" may be held in the plated surface of the wire.

If desired alternating current of commercial
frequencies may be used for this purpose with
good results instead of the high tension in-
duction coil. : -

In some instances I have found it desirable
to bombard the wire with high tension cur-
rent before the plating process has com-
menced in order to remove certain gaseous
impurities which may be found adjacent the
surface of the wire. Hence, I have illus-

“trated in Fig. 7 a modified form of the in-

vention in which the vacuum bell jar is pro-
vided immediately prior to the plating oper-

‘ation. I have shown this step in place of the

reversed current step as indicated in Fig. 1,
although it is to be understood that both of
these steps may be used in conjunction, if de-
sired. In the structure shown in Fig. 7 the
mercury wells 52 and 53 are provided and the
bell jar 49 and associated part similarly to
that shown in Figs. 1 and 6, but I have found

- it desirable to prevent the wire from coming

-y

“solution, respectively.

in contact with the air immediately after its
treatment in the vacuum and before it reaches
the plating solution. To accomplish this pur-

pose I have provided an additional pulley 69.
_in the mercury well 58 under which the wire

may pass, and a U-shaped glass tube 70 ex-
tending up over the side of the tank 18 and
down into the plating solution contained
therein and positioned so that the wire may
pass up through one leg of the U and down
through the other, the ends of the tube being
below the surface of mercury and of plating

In plating a wire in the manner above
specified it will be noted that the wire passes
adjacent an electrode which is relatively
small but close to the wire so that the point at
which the greatest plating action takes place
is found at the point nearest to the electrode.

However, this point is not the- only place.

where plating occurs, inasmuch as the condue-
tivity of the solution will permit plating to
occur at a considerable distance from the elec-

1,803,601

trode. 'The further a particular point on the
wire is from the electrode.the less concen-

trated will be the plating, and hence, as the

wire approaches one of the electrodes at any
given instant the plating will be formed on
the wire at different points on its surface in
gradually varying densities depending on the
distance of that point from the electrode and
the consequent difference in electrical poten-
tial between it and the electrode. Asthe wire
is drawn through the ‘electrode, this structure
of the plating continues so that actually at
any section taken transversely through the

wire the same will be provided with a sparsely -

settled region of chromium adjacent the wire
core gradually increasing outwardly to a
densely settled concentrated plating and
again gradually thinning outwardly to a light
sparse coating at the outside of the coating.
This particular form of plating will give a re-
siliency not found in an evenly applied plat-
ing, as for example, by a plating applied by
an electrode which is equidistant from every
point on the surface of the wire. Consequent-
ly, such a plating permits the finished wire to
be bent or coiled without danger of the plat-
ing cracking by virtue of the fact that there
is a comparatively soft central area in the
coating which acts as a soft cylindrical core
for the coating. Where a plurality of elec-
trodes are employed in succession this grad-
ual thickening of the coating and thinning of
the coating is repeated outwardly of the wire
giving rise to a series of areasresembling lay-
ers of dense and thin coating material respec-
tively. This is an important feature of the
invention and permits the use of the wire in
coils and other arrangements where bending
is necessary without the possibility of dete-
rioration due to the admission of oxygen or
other gases through cracks formed in the
plating shell.
the plating is that the life of the wire is very
greatly increased, and-the manufacture there-
of is more uniform with less tendency to
waste. : o

The above description of the operation of
the electrodes in coating the wire is an ap-

proximation of the electro-chemical action

that actually takes place, and the thickness of
the coating and the relative densities at vari-
ous points throughout the same is determined
by a number of factors such as the current po-
tential in the electrodes, the diameter of the

-wire, the distance of the electrodes from the

wire, the distance of the electrodes from each

.other and the solution employed. In actual

practice, however, it has been found that at
the precise moment when a particular point
on the wire passes directly underneath an
electrode, the strength of the current is so

‘great as to cause a cessation of the coating ac-

tion at this point and a burning of the coating
on the surface actually takes place. This
burning forms a very thin but flexible solid

|
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tnembrane at the densest parts of the coating, -

thereby giving rise to a series of layers of
coating material that are readily flexible

‘upon each other.

The plating solution may be any desired
solution for electrically performing the proc-

" ess of chromium plating. One such solution
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having been found satisfactory is composed
of 80 pounds of chromic acid, 2 pounds of
chromic sulphate, 1.6 pounds of boric acid,

and 250 pounds of water. However, a plat--

ing solution of any desired composition which
will give satisfactory plating may be used
without departing from the spirit of the in-
vention. : :

If desired the tanks 13, 14, 15, 16, 17 and
18 may be supported on a platform which
may be raised or lowered at will so that the
pulleys and electrodes may be in effect raised
out of the solution to make adjustments and
insert the wire preparatory to the plating
process.

‘While I have described and illustrated one
modification of the invention, it is evident
that changes may be made in the process and
apparatus without departing from the spirit
of the invention, and I do not desire, there-
fore, to limit myself to the specific modifica-
tion shown and described, except as limited
by the appended claims. )

Having thus described my invention, what
I desire to claim is: v

1. A process for plating objects with chro-
mium which comprises subjecting the object
to a relatively low current of electricity in
a plating bath and gradually permitting the
current to increase until a concentrated plat-
ing action takes place, whereby the plate is
applied to the object in sectional areas vary-
ing in density. : o

9. The process of plating a wire which com-

" prises passing the wire continuously in close

45
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proximity to a hollow positively charged
electrode and supplying a negative charge
to said wire at a point within said electrode.

8. The process of plating a wire which com-
prises passing said wire continuously in close
proximity to a plurality of positively charged
hollow electrodes and providing a negative
charge for said wire at a plurality of points
within said electrodes. ~

4. The process of plating a wire which
comprises continuously drawing said wire
through- a bath of plating solution, passing
said wire while in'said solution in close prox-
imity to a plurality of positively charge’elec-

" trodes, providing a negative charge for said

560

e

wire at a plurality of points adjacent said .

electrodes, and subjecting said wire to elec-
trical bombardment under greatly reduced
air pressure,. '

‘5. The process of chromium plating an
iron wire which comprises thoroughly cleans-

ing said wire, passing said wire through a
bath of the plating solution, and simultane-

5

ously causing a current to flow from said
wire through said solution to an electrode,

‘immediately thereafter causing a current to

flow from another electrode through said
solution to said wire whereby a coating of
chromium is applied to said wire, passing
said wire in close proximity to a plurality
of electrodes in said plating solution and
causing a current to flow from said electrodes
to said wire, whereby the coating of chro-
mium is increased on said wire, and subject-
ing successive portions of said wire continu-
ously to electrical bombardment in a vacuum.

6. The process of applying a relatively re-
silient plating of chromium to an iron wire
which comprises causing the wire to pass a

. positively charged electrode while submerged

in a bath of plating solution, whereby the
wire becomes plated with the chromium be-
fore it reaches the electrode and thereafter
the plating on the wire becomes more dense
as it approaches the -electrode, whereby a
plating is applied to the wire in sectional
areas varying in density with the area of
greatest density near the surface of the plat-
ing.

7. In a continuous wire plating apparatus,
a vessel containing plating solution, means to
pass the current first in one direction and then
in the other through said solution and wire,
comprising a tube of insulating material hav-
ing a restricted opening in the center there-
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of, an electrode on one side of said opening,

means to connect a source of electric current
in one direction between said wire and elec-
trode, another electrode immediately on the
other side of said restricted opening, and
means to connect a source of electric current
between said wire and electrode in the oppo-
site direction from the first current.

8. In a continuous wire plating apparatus,
a tank containing a quantity of plating solu-
tion, an electrode in said solution, means to
pass a current between said electrode and the
wire to be plated and through said solution
in one direction, a second electrode in said
solution, means to pass a current between
said second electrode and said wire and
through said solution in the opposite direc-
tion from said first current, and means to
maintain said wire submerged between the
action of the said two currents.

9. In a continuous wire plating apparatus,
a vessel containing a quantity of plating solu-
tion, means to guide the wire through said
vessel submerged in said solution, a hollow
electrode surrounding said wire in said solu-
tion and in close proximity thereto, means to
charge said electrode positively, and means
adjacent and within said. electrode but in-
sulated therefrom to negatively charge said
wire, . :

10. In a continuous wire plating appara-
tus, a tank containing a quantity of plating
solution, means to guide said wire continu-
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ously through said tank submerged: by -said
solution, an electrode in said solution and
surrounding said wire and in close proximity
thereto, means to charge said electrode posi-
tively, means to charge said wire negatively
at a point adjacent said electrode, and insu-
lating means separating said electrode and
said last mentiohed means, said means being
spaced from said wire adjacent said electrode
for a portion of the distance between said
electrode and negatively charging means.

11. In a continuous wire plating appara-
tus, a tank containing a quantity of plating
solution, means to draw a wire continuously
through said tank submerged in said solu-
tion, an electrode submerged in said solution
surrounding said wire and in close proximity
thereto, an insulating member adjacent said
electrode and having an opening to permit
said wire to be drawn therethrough, said
opening being extended at the end adjacent
said electrode to prevent said wire from
touching said insulating member at any point
relatively near said electrode.

12. In a continuous wire plating appara-
tus, a tank containing a quantity of plating
solution, an electrode submerged in said solu-
tion surrounding said wire and in close proxi-
mity thereto, an insulating member adjacent
said electrode and connected thereto and hav-
ing an opening therethrough to receive said
wire, said insulating member also having an
opening therethrough at right angles to said
wire opening, means to give said electrode
a positive charge of electricity, a plunger
positioned in the second opening in said in-
sulating member and adapted to frictionally
contact with said wire, and means to charge
said plunger negatively. : B

13. In a continuous wire plating appara-
tus; a vessel containin

and then in the other through said solution

" and wire, comprising a tube of insulating ma-

45

terial having a restricted opening in the cen-
ter thereof, an electrode on one side of said
opening, means to connect a source of electric
current in one direction between said wire

" and electrode, another electrode immediately

50
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on the other side of said restricted opening,
means to connect a source of electric current
between said wire and electrode in the op-

posite direction from the first eurrent, and-

means to continuously pass said wire through
a vacuum and simultaneously subject said
-wire to electrical bombardment. :

14. In a continuous wire plating appara-

' tus, a vessel containing a quantity of plating

80

65

solution, means to guide the wire through
said. vessel submerged in said solution, an
electrode surrounding said wire in said solu-
tion and in close proximity thereto, means to
charge said electrode positively, means adja-
cent said electrode but insulated therefrom
to negatively charge said wire, and means to

plating solution,
means to pass a current first in one direction.

1,808,691

continuously pass said wire through a vac-
uum and simultaneously subject said wire to
electrical bombardment. :

15. Means for continuously subjecting a
wire to a vacuum which comprises a vessel
containing a vacuum, an inlet tube leading

into said vessel from a point considerably -

lower than said vessel, an outlet tube lead-
ing from said vessel to a point considerably
lower than said vessel, means to guide the
wire up through said inlet pipe and down
through said outlet pipe, a mercury seal in
each of said tubes, means to connect the wire
to one side of a source of electrical energy,
and a terminal in said vessel insulated from
said wire and connected to the other side
of said source.

16. In a device for continuously subject-
ing a wire to a vacuum, a vessel containing a
vacuum, an inlet tube leading into said vessel
from a point considerably lower than said
vessel, an outlet tube leading out of said ves-
sel to a point considerably lower than said
vessel, wells at the lower ends of both of said
tubes, a quantity of mercury in each of said
wells, means to guide said wire down into said
inlet well and up said inlet pipe and. down
said outlet pipe and up through said outlet
well, whereby the weight of the mercury in
the tubes maintains the vacuum in said ves-
sel, and means to electrically bombard said
wire while it is in said vessel. ’
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17. The process of plating a wire which -

comprises passing a wire continuously
through an aperture in a positively charged

100

electrode; and applying a negative charge

to said wire at a point adjacent said elec-
trode. e,

18. The process of plating a wire which
comprises passing a wire continuously and
successively through apertures in opposite
sides of a plurality of hollow electrodes and
applying a negative charge to said wire at
a point within said electrodes. o

19. The process of applying a relativel
resilient plating of a metal to a wire whic
comprises causing the wire to travel longi-
tudinally in a predetermined fath, applying
a relatively sparse coating of the metal to
the wire at a given point in said path, and
applying a dense coating to the wire at.a
point spaced from said first-mentioned point
in the direction of the line of travel of the
wire whereby a coating is applied which js
denser adjacent its surface than adjacent said
wire.

comprises passing the wire continuously in
a longitudinal path, applying a relatively
sparse coating of the >
a given point in said path and agplyqlg
an increasingly denser coating to the wire
at points removed from said first-mentioned
point in the direction of travel of the wire

_ 20. The process of applying a relatively
resilient plating of a metal to a wire which

SIating to the wire at .
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whereby a plating is applied to the wire
which Increases in density toward its outer
surface. ‘
21. The process of applying a relatively -
5 Tesilient plating to a metal wire which com-
prises passing the wire continuously in a
longitudinal path, .applying a relatively
sparse coating of the plating to the wire at
a given point in said path, and applying an
10 increasingly denser coating to the wire at
points removed from said first mentioned
point in the direction of travel of-the wire,
* and again applying a relatively sparse coat-
ing of the plating to the wire at points still -
" 15 further removed from said first mentioned
point in the direction of travel of the wire.
In testimony whereof, I affix my signature.
CARL P. BROCKWAY.
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