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© To all whom it may coﬁcem:

UNITED STATES PATENT OFFICE.

. DANIEL HAYES MURPHY, OF NEW CASTLE, PENNSYLVANIA;

MEANS FOR ELECTROPLATING RODS, PIPES, &o.

" No. 891,361.

.~ Be it known thatI, DANIEL
PHY, a citizen of the United States, Tesiding
at New Castle, in* the county: of Lawrence

"and State of Pennsylvania, have invented a.-
new and Improved Means for Electroplating”

-Rods, Pipe, &c., (Case No. 1,) of which the
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following is a full; clear, concise, and exact:

description, refererice being had to the ac-
-companying drawings, forming a part of this
specification. - — . .
" The ohject of my invention is to provide
“an improved means for .electroplating pipe,
rod and similar articles with a view to “'e%mi-
nating many of the difficulties that have
heretofore existed. In the past it has"fre-
- quently occurred, particularly in connection
with electroplating pipe on the inside, that
‘the internal anodes, which have heretofore

‘been made of the same material thatit is de~
sired to deposit, have become bent and, as a

result, caused unequal deposits at different
portions of the internal surface of the pipe.
‘This  has caused serious difficulty and. loss,
which is. prevénted in my process by the

i

-means I employ to egualizs the electrolytic

‘action between the ancde and the inside sur-

face of the pipe. : '

Briefly stated, my invention .consists in
supporting the internal anode in the pipe in
- such & manner that it is rigidly held so as.to
be incapable of rotation, while the pipe with-

" in which it is secured is caused to rotate.” As

35
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“a result of ‘this, since the anode rests upon
the innér portion of the pipe, being removed
_therefrom by suitable insulating means, the
electrolytic setion from the anode to the in-

ternal surface of the pipe is maintained uni-.
*form and an even, smooth coating of the ma-~

terial used vjs+se0ured. It has frequently oc-
curred in connection ‘with processes used

. heretofore, in which the internal -anode has
hieen free to move with the inolosing pipe,

45

. proper position, that is; parallel with the in-

50

that in‘the event-ef the anode becoming bent
or-out-of shape so that it did not occupy its

closing pipe, as-a result of some portions of
the anode being much ‘closer: to the.inside

- surfacé of the pipe than:etherportions, there
would be a-Goncentration of electrolytic ac-.
- tion-dt. these gpdints,*and ‘the aeeompanying
-inner- surface. of the- pipe

- would be, excessive -and ‘would be -of -such 4.
» ¢haracter-as not t6 ‘be permanent and would

deposit “on the

. .Speciﬁéa;ﬁon of ‘Lgtter_s Patent..
Application filed October 30, 1807, Serial No, 399,804,

Haves Mur--

" connection, in processes heretofare use
-made between the infernal -anodes and

‘eonductors with which they were in'we:
_contact, there  was great tendency-to

anodes of stiff metal, as ivon or stael

' Patented June 23, 1908. -

réadily part fromthe innér surface f(";the

 pipe and peel off, thus resulting in waste snd -

poor work. -

55

‘Tt is a further object of my_'inﬁ,eﬁtié to

equalize the deposit upon the inner and outer.
surfaces ‘of the pipewhen it is-desired to elec-

‘that to be deposited for constructing the in-
ternal anodes, while the anodes used outside

‘of the pipe are preferably made from the ma-

terial to be deposited. As a vesult .of this,

‘the material deposited on the inside surface
‘of the pipe must necessarily .come entirely

troplate the pipe both inside and .outside;*
“and this T accomplish by using an electrolyte -
‘eontaining in solution the material to be de~

 posited and by lfSinfg’ .other material than

65

from the electrolyte, and hence the action is *

slower than would otherwise be the case snd
a uniform coating is secured; but on account
of the relatively short path for eurrent flow

from the internal anode to the inside surface

of the pipe compared with the-current. flow
from the outside anodes to the outside sur-
face of the pipe, the actions inside and :out-
side of the pipe are practically equalized, so
that at no time is there an.excessive deposit
inside the pipe. . : S
Anotlier great advantage in my system is-
that since the pipes aresupported androtated,
and the anodes inside the pipe.are nat.called
upon to support the pipe; there is no danger

75.

89

85

of breaking down the insulation "placed .-

around ‘the internal anodes, and ‘hence the
liability of short eircuits between the inter-
nal anodes and the pipe is removed.

: o . .

Another advantage of my invention is\“ﬁt’h&t

T am able to make rigid connection between -

0

the ‘outside cirouit and the internal -anodes, -

since these anodes do not rotate, and héice
I am able to improve the results that have:
characterized processes heretofore used,” in

rotate. ‘The reason for poor results in’ this

), Was
ually

that.on account of the poor contact u

de

variation in resistance at such contadt’ iid

hence greatwarietion in-the<character of the
deposit at different-times. By usingintérnal

itis desired -to deposit softer :metal;‘f-si’xs

95 -

‘which the-internal anodes were permitted to ™ -

100

106
hen
; Jead
‘or ‘zinc, the'cost -of production ‘s fuch res
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‘shows,

2

duced, since the first cost of the anodes is

much less and the waste of material deposited

is almost entirely eliminated. e
The several drawings illustrating my ‘in-

vention are as follows: ' '
Figure 1 is & to

ploy for accomplishing' my invention and

gartially in diagram, the mechanism
¢

involved, as well as the slectrieal connections

used; Fig. 2 is a longitudinal sectional view

taken along the broken line z—y in Fig. 1;
Fig. 3 is a transverse sectional view taken
along the broken line «'—y* in Fig. 1; Fig. 4
is an enlarged detailed view of one end of a
pipe having the interior anede in place for
plating such pipe;, Figs. 5 and 6 are detailed
views of the means that may be used to se-
curély connect the interior anodes to the cir-
cuit of the generator used for plating the

pipe; Fig. 7 is a top view of a modified form

of my invention;. and Fig. 8 is.a longitudinal
sectional view taken along the broken line
*—y* of Fig. 7. o :

Similar letters refer to similar parts
throughout the several views. -

As shown in the several views of drawing,

T is a tank for holding the electrolyte to be | B

used i the operation, the upper surface of

this electrolyte being indicated by the dotted’

line z in Fig. 2. 1In this electrolyte conduc-
tors g, incased on all except the upper sur-
faces by supporting and msulating bars &,
are adapted to move transversely of the tank
upon suitable rollers ¢ supported by brackets
¢ from the tank T. ~ These conductors g and
the bars attached to them are secured at one
end to bent bars m slidably supported in
bearings % from the tank T and are ‘engaged

at their outer ends by connecting rods ..

which serve to communicate motion to such
bent bars from crank disks s su ported by
shaft s' in suitable bearings s*. This shaft s

’mua.:sl}r; be driven by any suitable means, as
1Hé

pulléy “w-in a manner not indicated.. The
conductors g aie adapted to support the rods

7y 7%, r* and the pipe p that it is desired to

plate. -Pins b of insulating material, prefer-

‘ably wood, are located between the several

. rods and pipe and are supported from cross-

50

55

60

‘bars d secured to the bottom of the tank.T.

As a result of the construction just described,
it will be observed that when the shaft s' is
rotated the conductors g will be moved back
and forth and tend to carry the rods and pipe
supported thereon with them, but since this
motion is opposed by the pins b the result is
to rotate these rods and pipe with practically
no lateral displacement of the same in the
tank T. _
Buitable anodes o' are disposed "beneath
th: rods and pipe to be plated and are sup-
orted in proper position in the electrolyte
Ey means.of blocks ¢ from the bottom of the
tank T In order to plate the portion of the
pipe normally protected from electrolytic ac-

view of the means I em-

and 6 and consists, as

| clamping bar e.
terna

‘trolyte to the pipe,

.posed in the tank T in suc

“cured to the end piece 7,
supported in guides 9 secured to the upper

- 891,361

tion by the conductors g, anodes a? are dis-

-posed in the electrolyte above the 'pipe and

above the conductors g. To.effect the plat-
ing of the inside of the pipe internal anodes a
are used, extending from one end of the pipe
to the other and rigidly secured, as indicated
at e ¢! to one terminal of the circuit used for
supplying the current required. This secur-
ing means is more clearly indicated in Figs. 5
indicated, in eccen-
trically pivoted levers ¢ adapted ‘to clamp
the electrodés ¢ firmly in contact with the
common bar ¢ in the modification shown in
Fig. 5, or with the individual connecting ter-
minal ¢''as indicated in Fig. 6. Either of
these methods may be used, but in most cases
I find it desirable to employ the: common
In order to prevent the in-
anodes ¢ from making electrical con-
tact with the pipe p, a strip of insulation, as
a’, consisting of twine, india rubber, or simi-
lar substance, is spirally wound around such
anodes and secured thereto in any desired
manner, not shown. '

- . Grrepresents a generator for furnishing cur-
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rent, the circuit from which is as follows: -

eginning at the positive terminal of such
generator through conductor 1, switch 4, reg-
ulating resistance R, positive bus bars 3 to
the several anodes q, a!, a2, through the elec-
thence to the.conductors
¢ and réturning by negative bus bar 2 to the
generator G. Blades u, rigidly attached to
the bars %, are frovided for the purpose of
agitating the electrolyte as the bars are
moved reciprocally. ,

In the modification shown in Figs. 7 and 8
Lhave indicated a means for moving the rods
and, pipe longitudinally of the tank T, which
Thave sometimes found desirable for the pur-
pose of more thoroughly plating the portions
of the pipe normally protected from electro-
lytic action by the ‘conductors g and pins b.

shown in these figures, a frame’consisting
of side pieces 5, 5 and end pieces 6, 7 is dis-
a manner that
the end pieces 6, 7 engage the ends of the
rods and pipe. The end piece 6 is preferably
notched, as indicated, on its upper edge to
receive the anodes a.- Tent bars 8 are se-
ch end bars being

edge of the tank T and connected at their
outer ends by links 10 to cranks 11 carried b

shaft 12. This shaft is supported in suitable
bearings 14 and carries an operating lever 13.
When it is desired to meve the rods and pipe
longitudinally of the tank #1t may be accom-
plished by moving the lever 13 either up or
down, and by means of
nected thereto the framework above men-

the mechanism-con--
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100

105

110

115

120

125

tioned is moyed longitudinally of the tank T .

and carries with it the rods and pipe. ~ It is
evident that this operation may be made use
of or not, according to the nature of the work

130
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to-be done, and in any particular case the

‘rodg and pipe may be moved longitudinally

of thé“tank as often as necessary during the

- plating operation to secure the results de-

gived o 0 R

i1 Lave found when all of the anodes are
construeted of the material it is desired to
deposit, that on account of the current path
in theelectrolyte between the internal anodes
and the pipe being shcrter than the current
path-from the outside anodes:through the
electrolyte to.the pipe, there is an excessive
deposit” inside of "the pipe, ‘as-a result of

~which there is waste of the plating material

and also a tendeney to poor results. In this
case the deposit has a-tendency to be porous
and does-not adhere strongly to the surface
of the pipe. Ihave found that a very effect-
ive way of overcoming this difficulty is to
make the internal ancdes of some other ma-
terial than the material to be deposited.and
have found iron or-steel to be admirable for
this purpose, since it is-quite rigid and is a

%le conductor of electricity for this pur-
pose. The materials usually deposited in
work of this class are zine, lead, etc., and
when the internal anodes are constructed of
these materials, they are very readily bent
out of shape with corresponding liability of
making contact directly with the inside sur-
face of the pipe.

. more liable to deformation, are much more

35

expensive than irgn or steel anodes and result
in" poorer work, even. when they are in good

“‘condition, for the reasons mentioned above.

In order to facilitate the use of iron or steel
anedes in my plating operation, I find-the

following eleetrolytes answer very satisfac-
40: o )

torily.

= _UTh case it is desired to use an alkaline elec-

45

trolyte, 1 combine cyanid, carbonate of zine
and “potash ‘with the requisite” amount: of
water, and in case I desire to use an acid elec-
trolyte I combine zinc sulfate, sodium sul-

- faté, zinc chlorid and borie acid with a suit-

&0

§4:

“rods or pipe, &

able amount of water. - ,
While I-have shown herein one particular
embodiment of my invention, I do not, how-
ever, limit mysell to this construction; but
‘desire t0 cover broadly by my claims the
many.modifications that will suggest them-

selves to those skilled in the art.

1 elaim is: : . -
1.7As a means for electroplating metallic
tank and an electrolyte there-
in, an.anode in such electrolyte, a source of
e ehergy, means outside of and under
ds.or pipe for supporting the same in
such electrolyte,aneans for closing a circuit
from sueh source: through sach anode, such

electrolyté and such rods or pipe and means.
for moving such rods or pipe without dis-

placing them relatively to such tank.

2. As a meuns for elestroplating metallic

. Internal anodes construct-"|
ed of these softer materials; besides being | b
such preventing means causing such’fods or-

_pipe in sueh electrolyte, a’ source’of ‘electr

anode adapted to be contained within s

_trolyte,: a source of electric-e

2

{'rods or pipe, a tank and an electrolyte there-.

in; an anode in such electrolyte; a soutcesof: .
electric energy, means outsidesof:and under.’:
such rods or pipe for supporting-thesame in
such electrolyte, means for: preventing dab-:
eral motion of such rods orpipe in'such-tank
means for closing a circuit.from, suchssouree.:!
through such anode, such~electrolyte ~and:s
such rods or pipe and means forrotating such
rods or pipe. N st i

3. As a means for electroplating:: g
rods or pipe, a tank and an-electrolyteithere
in, an anode in such electrolyte; azsourc
electric energy, conductors for®supporting:.
such rods-or pipe in such electrolyte; meazis g
for preventing lateral motion:of sucharodsor:
pipe in such tank, means'for ¢clesing i
from such source through such gnede; sue
electrolyte, such rods or pipe-and suclitcot
ductors and means for moving such condue::
tors-and thereby rotating such rods or pipe.:

4. As = means for:electroplating metallie -
rods or pipe, a tank and an electrolyte there-

85

1in, an anode in such electrolyté, a source of::
electric energy, conductors:for supporting: 9o

such rods or pipe in such electrolyte; means
for.closing a circuit from sueh source through”*
such anods, such electrolyte, such rods or:*
pipe and such conductors, meais for récip-
rocally moving such conductors laterally «of 95
such Tods or pipe and means for préventing -
lateral displacement of suchrods -oF pipe;

pipe to rotate as such’conductors tire move
reciprocally. R B e

5. As a means for electroplating metalli¢i
pipe, & tank and an electrolyte’ therein, ‘an
anode adapted to be contained within such”-

energy, means for supporting suck
horizontally in such electrolyte,
closing a eircuit from such so se thrgugh
such anode, such electrolyte and such pipe,
means for preventing contact between suc
anode and such pipe and means Tor rotatmn;
such pipe relatively to such’anode’ '

6. As a means for electroplating miétallic
pipe, a tank and an electrolyte: theréin, a.

pipe in such electrolyte, a source' of electr]
energy, means for supporting such’ pipe In
such electrolyte, means for' ¢losing’ & circu
from such source through’such anod
electrolyte and such pipe and mean
uniformly distributing the curren 1
such anode to the inside surface of stichi pi
when such anodéisnot paraliel with such;
" 7. As a mbeans for elec
pipe, a tank and an elect
taining the material't ¢
ducting anode of another material’ _
contained in such ‘electtolyte and adapted t6+
he contained within such pipe in-such’elé

for supri

ting such pipe i suc
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means for closing a circuit from such source
through such anode, such electrolyte and
such " pipe, means for preventing electrical
contact Eetween such anode and such pipe
and means for rotating such pipe relatively
to such anode, such anode serving to equal-
ize the deposit upon such pipe.
..8. As a means for electroplating metallic
pipe, a tank and an electrolyte therein con-
taming the metal to.be deposited, a conduct-
ing anode of another material than that con-
tained in such electrolyte and adapted to be
contained within: such pipe in such elec-
trolyte, a source of electric ener%ryﬁ, means
for sup¥0rtin'g such pipe in such eléctrolyte,
ns for closing a circuit from such source
through such anode, such - electrolyte and

‘such pipe, means for preventing electrical

contact between such anode and such 1pipe,
means for rotating such pipe relatively to

-such anode, such anode serving to equalize

25 -

. 30

the deposit upon such pipe and detachable -

means for rigidly securing such anode to a
conductor of such circuit. o :
9. As g means for electroplating pipe, a
tank and an electrolyte therein, an'anode
adapted to be contamed within such pipe
in such electrolyte, an anode in such elec-
trolyte outside of such pipe,. & source of

electric energy, means for supporting such

. pipe in such electrolyte, means for closing a
* eircuit from such source through such anodes,
. such-electrolyte and such pipe and means for

35
40

45

rotating such pipe relatively to such internal
anode. -~ .- Y - ST
10. As a means for electroplating pipe, a
tank and an’ electrolyte therein, an” anode
adapted to be contained within such pipe in

* such electrolyte, an anode in such electrolyte

outside of such pipe, a source of electric
energy, conductors for supporting such pipe
in such electrolyte, means for closing a cir-
cuit from such source through such anodes,

.such electrolyte, such pipe and such con-

ductors, means for reciprocally moving such

-conductors laterally of such pipe and means

* for I;;reventing lateral motion of such pipe in

_sue

tank whereby the motion of such con-

. ductor rotates such pipe. .

50 .

-11. As a means for electroplating pipe, &
tank and an electrolyte therein containing

~ the material to ‘be deposited, a conduct-

56
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- such electrolyte and such pipe, the differ-

65

-ing ‘anode. of another material than that

contained in' such electrolyte and adapted
to be contained in such pipe in such elee-

trolyte, an anode of the material to be de- |

posited located in such electrolyte outside of

such pipe, means for supporting such pipe in

such electrolyte and means for closing g cir-
cuit from such source through such anodes,

ence in_composition of such anodes serving

.to equalize the deposit on the inside and out-

side of the pipe. =~ . :
.12, As a means for electroplating pipe, a

{ eircuit

-reciprocally moving such- supportin

891,361

‘tank and an electrolyte therein, conductors:.

adapted to support such pipe in such electro=
lyte, -a source of electric energy, an anode '
adapted to be contained within such pipe in: + -
such electrolyte, an anode in-such e )
lyte outside of such pipe, means for closing'a: "
from such source through such::i:
anodes, such electrolyte, such pipe and-sueh: «::
conductors, stops for preventing lateral mo-:i: -
tion of such pipe in such tank, means:forizs
reciprocally ‘moving such supporting con=
ductors laterally of such pipe and thereby:
rotating such pipe and means for rigidly con-
necting such internal anode to such circuits:i: - :
‘and thereby preventing 'rotation of such go
-anode. ‘ . o I
13. As a means for electroplating pipe, &
tank-and an electrolyte therein containing.

-the material to be deposited, movable-con- -

ductors adapted to support such pipe in'such ss.
electrolyte, a,"sourcelogelectric energy, a con- -
ducting anode of another material than that
contained in such electrolyte and adapted to

be contained in such pipe in such electrolyte,
such anode material being of rigid, unyield- 9o
ing nature adapting such anode to withstand
deformation, anodes of the material to be
deposited located in such electrolyte beneath
such pipe, anodes of.the material to be de-
deposited located in such electroltye above g5.

"such. conductors.and such pipe, means for

closing a circuit from such source through

[such anodes, such electrolyte, such pi}l)e and. .

such conductors, stops for

Ereventing ateral
motion of such pipe in sucl

tank, means for 100
con-
ductors laterally of such pipe and thereby .
rotating such pipe, means for preventin
electrical contact between sucg internal -
anode and such pipe, detachable means for 105

-rigidly securing such internal anode to a con-

‘ductor of such circuit and thereby prevent-
ing rotation of such internal ghode and means -
for agitating such electrolyte. N

14. As a means for electroplating metallic 110
pipe, a tank and an electrolyte therein con-.
taining the material to be deposited, a con-~
ducting anode of another material than that .
contained in such electrolyte and adapted to
be contained within such pipe in such elec- 115

trolyte, a source of electric energy, means for

supporting such -pipe in such electrolyte,
means for closing a circuit from such source .
to such anode, such electrolyte and such pipe
and means for rotating such pipe relati_ve?y 120
-to such anode.’ o o
15. As a means for electroplating pipe, a
tank and an ‘electrolyte therein containing
‘the material to be deposited, a conducting
anode of ;another material thap that con- 125
tained in such electrolyte and adapted to be
contained in such pipe in such electrolyte,
an anode of the material to be deppsited
located in such electrolyte outside of such

| pipe, means for supporting such pipe in such 130
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. 17..As a means for electroip
‘rods or pipe, a tank and an ele

“electric eneriy,l

. tods or fpipe‘ 0

‘means
‘through_ such
“such rods or pipe, means for moving such
rods o pipe without displacing them rela-

891,361

electrolyte, means for closing a circuit from
‘such soufce through such anodes, such elec-
trolyte and such pipe and means for rotating
‘such pipe relativel .

16, As a means jor electroplating metallic

to such internal anode.

zods or pipe, & tank and an electrolyte there-
in, an anode in such electrolyte, a source of
means for supporting such
rizontally in such electrolyte,
5t closing & circuit from such source

anode, such electrolyte and

tively to such tank.and means for moving
such rods or pipe longitudinally in such tank.

ating metallic
ctrolyte there-

#*in, an anode in such electrolyte, a source of
- electric- energy, conductors’ for supporting

© 20

. lyte, means for_
“such rods or pipe in such tank, means for

25

~ rods or pipe longitudinally

30

35

zontally in such electrolyte,

such rods or ?ipe horizontally in such electro-
¥ or preventing lateral motion of

closing & circuit from such source through
such anode, such electrolyte, such rods or
pipe and such conductors, means for moving
such conductors, and means formoving such
in such tank.
18. As a means for electroplating metallic
pipe, a tank and an electrolyte therein, an
anode adapred to be contained within such
pipe in such electrolyte, a source of electric
energy, means for supporting such pipe hori-
means
ing a circuit from such source through such
anode, such electrolyte and sucb pipe, means

~-for preventing contact between such anode

relatively to such anode,

‘and such pipe, means for rotating such pipe

and means for mov-

ing such pipe Jongitudinally in such tank.
19. As a means for electroplating metallic

pipe,

" anode adapted to be contained within such

- pipe in such electrolyte,

a source of electric

. energy, means for supporting such pipe hori-

‘48
50
»

60

" such electrolyte and such pipe,
contact between such |

“pipe relatively

zontally in such electrolyte, means for clos-
ing a circuit from such source through such
anode, such electrolyte and such pipe, means
for uniformly distributing the current flow
from such anode to the inside surface of such
pipe when such anode is not parallel with
such pipe, and means for moving such pipe

‘longitudinally in such tank.

~ 20. As a means for electroplating metallic
pipe, & tank.and an electrolyte therein con-
taining the material to be deposited, a con-
ducting anode of another material than that
contained in such electrolyte, a source of
electric energy, wieans for supporting such
pipe in such olectrolyte; means for-closing 2
tircuit from such source throughisuch anode,
means for
preventing electrical
anode and such pipe,
to such

means for rotating such

serving to equalize.

“such electrolyte,

or. clos- |

electric energy,

a tank and an electrolyte therein, an

“such rods or pipe, means for rotatin,

‘taining

. Witnesses:
anode, such anode |
the deposit upon such |

S
pipe and means for moving such pipe longi-
tudinally in such tank. :
21. As a means
tank and an electrolyte therein, an anode
adapted to be contained within such pipe in

outside of such pipe, a source. of electric
energy, conductors for supporting such pipe
in such -electrolyte, means for closing a cir-
cuit from such source through such anodes,
such electrolyte,.such pipe antl such con-
ductors, means for reciprocally moving such

for electroplating pipe, a

70

an anode in such electrolyte .-

conductors laterally of such pipe, means for -

preventing lateral motion of such pipe in

“such tank whereby the motion of such con-

ductors rotates such piﬁ)e and means for
moving such pipe longitu inally in such tank.

22, As a means
tank and an electrolyte therein, con luctors
adapted to support such pipe in such electro-
lyte, a source of electric energy, an anode
adapted to'be contained within such pipe in
such electrolyte, an anode in such electrolyte
outside of such pipe, means for
cuit from such source through such anodes,
such electrolyte, such pipe and such con-
ductors, stops fog preventing Jateral motion
of such pipe in such tank, means for recipro-
cally moving such supporting conductors
laterally of such pipe and thereby rotatin
such pipe, means for rigidly connecting suc
internal anode to such circuit and thereby
preventing rotation of such anode and means
fm;ﬂr{noving such pipe longitudinally in such
tank. - , : ’

23. As a means for electroplating metallic

a tank and an electrolyte there-
in such electrolyte, a source of
means for supﬁorting‘ such
rods or pipe horizontally in such electrolyte,
means for closing a circuit from such source
through such anode, such  electrolyte and
such
rods or pipe and means for, moving such rods
or .pipe longitudinally in such: tank. = .
94. As a means for electroplating metallic
pipe, a tank and an electrolyte therein con-

rods or pipe,
in, an anode

ducting anode of another material than that
contained in such electrolyte and adapted to
be contained within such pipe in such elec-
trolyte, a source of electric energy, means for

‘supporting such pipe in such electrolyte,

means for closing & circuit from such source
to such anode, such electrolyte and such
pipe, means for rotating such pipe and means

for electroplating pipe, &

the material to be deposited, a con-

80

85

closing a cir- = -

90

95

100

105

110

115
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for moving such pipe longitudinally in such -

tank. -
“In witness whereof 1
my name this 26th day

1907. - A
DANIEL HAYES MURFHY.

hereunto subscribe
of October A. D.

W. J. UBER,
- R. C. MCKINLEY,
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