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- 950,977,

- WinsLow, a (:1t1ze11 of the United States, re-
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. Speeiﬁcetmn of Letters Eetent

- ﬂpphcatmn filed Tebruaw 8, 1903 Senel N 0. 414, 505

To all whom it may Concern.: |
Be it known that I, WiLniam HerMAN

 siding at Chman'o in the county. of Cook and

- 10

State of Illmms
new and useful Improvement in Methods of
Plating Tubes, &c., of which the following

1s- & full, clear, conmse and exact des.cnp-_

tmn reference bemﬂ* had to the accompany-

ing drawmgs formmg a pert of this spect-

~ fication.

- ess_for electroplating

15

20

25

30

35

40 1
45

bk

My invention relates to an 1mpmved pmc—
mefallic tubes,. etc.,

and has for its object to deposit upon steel
or iron tubing and similar articles a more

- uniform elect10dep051t than has been ac-
. complished in the past, and also to deposit

this plating in such a manner that the ad-
hesion between it and the article plated shall

be much stronger -than, has heletefere been.

eccompllshed .
My invention 1s partwuleﬂy epphceble
to constr ucting tubes for small boilers, such

‘as automobile boilers, in order to produce a

tube that shall at enee be strong enough to

stand the teusional strains and yet be so |
thoroughly protected by the plating as to
not be subject to the corrosive action of the

water and cleaning compounds used in the
boiler. Since copper has been found to an-

swer admirably as-a metal for use in this |
connection, I practically limit myself to the-
the tubes, |

use of this material for platin
which usually are of soft steel. By my proc-
ess, 1 am enabled to deposit a sufficient
thickness of metal upon the steel tube and

also to secure a deposit of such density and
uniformity that the resulting plated tube is

practically a double tube, that 18, & steel

tube surrounded by a copper tube, the two

in such intimate contact.as-to be preetmaﬂy
one piece. In this manner it will be seen I
have provided a boiler tube of sufficient

‘strength to replace the stay bolts heretofore
used in conjunction with copper tubes, and

at the same time I have produced a ' tube
much stronger and stiffer to resist accidental

- deformation as well as ‘bemB pwef egemst'

COTTGS1ON.

The several dmwmgs ﬂh:nstmﬂ,me my n-
yention are as follows:

Figure 1 is a longitudinal sectmn “ﬂ;hmug,h

. a length of tubing before it is plated; Flg

2 1s a view s:i.mllar to that ehewe in Lﬂi‘xﬁg

1s arranged ready for
; ]{mmtudmal sectional view thl 011011 the cen-
ter of the plating tank; and shows the tube
in place in the platmrr solution, as well as

have mvented a certain

in which the tube 1s shightly counter sunk a

each.end; Fig. 3 is a longitudinal section of

Pe,ten‘ﬁ;eﬂ Mar. 1, 1910. -.
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the tube sh(mn in Kig, 9 in which the tube b'

plating; I'g. 4 1s a

60

diagrammatically the electmml eom‘wetlons .

used. for the plating process.

Referring to the drawings, in my process

a ‘tube 1 0% suitable meterml as soft steel,

1s first cut to the lenoth to be ueed as shown
| Then: it is slightly countersunk
at - the ends, as shown at 2, 2: then

in Fig. 1.
plugs
3, 8 of wood.or similar material are tightly
driven into the ends of the tube 1 but before

in the center of these tubes and folded over

“on the inner ends, as shown at 5, 5 so as to

make contact Wlth the inside of the tube.
The plugs are driven in sufficiently to carry
the inner ends of the conductors 4 well with-
in the inner corners of the countersinks at
the ends of the tube. In this condition the

70

‘being driven in, conductors' 4 are inserted

70 .

tube is subjected to a thorough sand blast-

ing, which- results in cempletely removing
all of the scale and oxid from the outside of

the tube and leaving exposed the pure iron
or steel. The effect of the sand blastmw 1S
also to leave the surface of the tube in a

slightly mughened condition. Immedmtely
aiter the tube.is cleaned by means of ihe

80
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sand blast, it 1s at once dlpped into a dilute

solution of copper sulfate, with the result

that a thin film of copper is immediately

deposited upon the clean surface by chem-
1ca]. action, and this film 1s of sufficient

“thickness to protect the tube from oxidation

in the air and permit 1t to be removed to the
next plating operation. Tf it were not for

"dlppmg in the copper sulfate solution, even
in the short time elapsing between the sand

a0

95

blasting operation and placing the tube in.

the platmg tank, slight oxidation would oc-
cur which would prevent securing intimate

contact between the plating and the tube.

After removing from the dilute copper sul-.
fate solution, the tube is next placed in an,
1 alkaline plating solution, in which the con:
‘ditions are as ﬂlustmted in Fig.
tube 1s suspended in the solution comamed
‘in the tank 6, preferably of insulating mate-
in tbe bottom the cop-
34 per electrode 9 Cenneetmm is me.de by Wire.

rial and ceﬂhmmg
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10 from the electrode 9 to a generator 11 and

-therethrough to a resistance 18, re
- switch 12, and thence by wires 14, 14

gulating
to the
conductors 4, 4 contained within the plugs
3, 8. The tube is subjected to the plating
action in this alkaline solution for a suffi.

~cient length of time to deposit a copper coat

16
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25
~ any point desired,

80

thick enough to withstand the corrosive ac-
tion of the acid to be subsequently used in
the acid plating bath. It is Impracticable
to attain any great thickness of coat in the
alkaline bath, and in this process the alka-
line bath is used as a supplemental process
to the dipping in the copper sulfate solu-
tion to completely protect the steel or iron

~of the tube from the attack of the acid con-
tained in the acid plating bath. After g |
. satisfactory

~ the alkaline bath, t

coating has been deposited in

; _ the tube is removed to an
acid plating bath which is substantially the

same as that shown in Fig. 4, the only dif-
the alkaline and acid baths be-

ference in

ing the nature of the solution. The deposit
of the copper upon the tube continues rap-
1dly in the acid bath and can be carried to

ractically, as a result of

which. a_considerable coating 7 is formed

‘around'the tube 1, and this coating 7 extends
at 8, 8 around the ends of the tube

as shown

and into the 'countersunk portions, from

‘which it is apparent that by my process I
have provided a means for plating the out-
side of the tube and also the ends of the

- tube with a uniform coating of considerable
- 85 '

thickness, at the same operation.

- "The advantages of the tubes made by my

~ process are many, as have been described
~ above, and in this connection I wish to point

~away with in my process, since the

out that the usual uneven deposit produced
at the point of juncture of the conducting
wires to the article plated is entirely done
. point
of electrical contact is entirely within the
tube and there are no uneven distribution

- 45 paths between the surface of the tube and

.80
- ~polished, althou%

[
o

e

the electrode, as a result of which the de-
posit upon the tube is evenly distributed

-~ - over its entire surface.
- - After the tubes are plated in the acid

- - .
N -

[
'
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85 has a tendency

66
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g and polishing the tubes is two-fold:

plating bath they are preferably buffed and

h' they may be used without
The advantage of buff-

Ing so finished.
Ist, the action of the buffing upon the copper
| to spmn and draw it some-
what, and thereby make it denser on the sur-

face and afferd a more effective protection

against the chance attack of the steel of
80

the tubes through occasional pinholes or

imperfections; 2nd, the smooth, polished .

surface of the tubes permits the water in
the boiler to circulate more readily, and
since the space between the tubes is often
small in actual practice, this factor forms a

, large part of the boiler efficiency. The

-desirable
pinholes in the plating

| tubes electrically in an alkaline

050,777

polished surface also assists in the conduc-

tion of the heat
the boiler.

After depositing upon the tubes the de-
sired thickness of copper plating, I find it
In some cases to provide against

and resulting gal-
vanic action at these points when the tubes
are 1n use, by covering the tubes with a
thin coating of solder. This I accomplish
by dipping the tubes into suitable flux and
then dipping them in a.preferably warm
condition into a melted bath of solder,
which may consist of tin or an alloy of tin
and lead, or of tin, lead and zinc in suitable
proportions. By this means I find an even
coating of solder is applied that perfectly
covers any.slight imperfections in the plat-
ing that might have resulted from the pres-

of the tubes to the water in

| ence of dust or dirt on the tubes during

plating.

While I have shown my invention in the

‘particular embodiment above described, T

do not, however, limit myself to this modifi-
cation, but wish to claim any equivalent
process for producing the results I have de-
scribed above., -

What I claim is:

1. The method of plating tubes, etec.,
which consists in first preparing the tubes
by closing the ends with non-conducting
closing members provided with conductors
leading to the inside of the tubes, sand

blasting the tubes, dipping the tubes in a.

weak' copper salt solution, copper-plating
the tubes electrically in an alkaline plating
solution by a circuit closed through such
conductors, and then copper-plating the

tubes electrically in an acid-plating solution

by a similar ecircuit,

2. The method of plating tubes, ete.,
which -consists in first preparing the tubes
by closing the ends with non-conducting
closing members provided with conductors
leading to the inside of the tubes, sand blast-
ing the tubes, dipping the tubes in a weak
copper sulfate solution, copper-plating the
ating solu-
tion by a circuit closed throug _sucﬁ con-
ductors, and. then copper-plating the tubes
electrically in an acid-plating solution by a
similar. circuit. B
- 3. The method of plating tubes, ete.,
which consists in first preéparing the tubes
by plugging the ends with non-conducting
plugs containing conductors leading there-
through to the inside of the tubes, sand
blasting the tubes, dipping the tubes in a
wealc copper sulfate solution, copper-plating
the tubes electrically in an alkaline platin
solution by ‘a circuit: closed througﬁ suc
conductors, and then co per-plating the
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tubes electrically in an acid plating so ution |

by a similar circuit. |
4. The method of plating tubes, etc.,
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- which consists in sand blasting the tubes,| In witness whereof, I hereunto subscribe
- 1mmediately dipping the tubes in a weak | my name this fourth day of February, A.D. 10
EOEPGT fulfa;te lfolutlon, cop]erl-platinlg the | 1908, B R
ubes electrically in an alkaline plating 3 A - AT
solution, copperyplating the tubes e ectricg: WILLIAM HERMA N.WIN-SLOW‘ N -
ally in an acid-plating solution, cleaning the | Witnesses: Lo '
~ copper surface %y means of solder flux, and| =  Lronarp W. NovaNDER,
then dipping the tubes in a hot solder bath. {. =  Aiserr C. Berr. |
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