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T all whom tt may CONCErIL: a |
- Be 1t known that I, Louis POTTHOIT., a citi-

zen of the United States, residing at Flushing,

in the county of Queens and State of New
Yor

act specification.

This invention relates to eleotmplatmw ap-f

paratus, and has for its objects to provide an

apparatus for continuously and eoonomloally;
cgalvanizing articles—such as bors, pipes,&c.—

in large quantities.

Aoeordmo' to this invention | propose to_

construct an apparatus in which the articles

to be galvanized can be fed through the so-
Jution and out at the other end, means being
also provided for autometloally changing the
point of contact between the work and the
cathode-terminal in order that all parts of the

work may be covered.

A further teature of the invention remdes

in the provision of means whereby tubes and

25
| o
35
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is a view of a modified form of pin: and Fig.,

other hollow articles may be galvanized inside

as well as outside in the same -operation.
The invention also comprises other features
of novelty and advantage, as means for circu-

lating the eleotrolyte 1mproved means for

leadmw the current in and out, together with

various details -of oonstruotmn e,ll_ of which

will be more fully pointed out and described

with reference to the form thereof shown in

the accompanying drawings, in which—
Figure 11sa longitudinal section on the line

11 of Fig. 3, showing a horizontal tank broken

In the middle. IFig. 2 is a section on the line
22 of Fig. 3. Fig. 8 is a plan view. Fig. 4

18 an end View. Fw 5 18 a sectional view of

Fig. 6 is
FIO‘ T

a modified form of the invention.
a view of my improved inside anode.

8 is a section of one of the cathode-terminals,
showing the insulation partially removed.
Refermnﬂ‘ now to the drawings, 1 represents

-3 suitable tank or receptacle havmu* mounted

thereon the fra,mework 9, carrying hano'ers 3,
in which are shafts 4 4: Mounted on the

shafts 4 ar € S prooket-wheels 55, around which

" yun chains or belts 6 6 Mounted at Intervals

_LSO on the chains are pins 7 which engage the i

k, have invented certain new and useful
Improvements in Eleotroplatmo' Apparatus,
of which the following is a full, clear, and ex-

F

work and move it through the solution.

ducting material and so shaped as to cause
round work, such as tubes, to roll when en-
caged by them. It will be obvious that in-
stead of one long chain extending the length

chain, this arrangement also servmﬁ' to ohancre

'the pomte of ooptaot between the pins and the
“work on account of their different alinement.
The pin shown in Fig. 7 is straight-edged on
| .both sides instead of ¢ stralght on one side and o
curved on the other and Tas two separated
‘prongs, so that in cases where the work 1s
single chain may be used instead of
‘two chains. |
tachable, so that one may be substituted for

short a
The pins are made readily de-

another. In order to change the points of
contact between the pins and-the work, I pro-
vide.fixed cams or inclines 8, against which
the work will strike and be moved thereby

transversely, so as to contact with both the pins.

and the cathode-terminals at different points.
9 9 represent the anodes, which are com-

-posed of the metal to be depos1ted and dis-
posed so that the current may pass from them

The -
pins 7 may be made of wood or other non-con-

55

~of the tank a plurality of chains may be used
to avoid the objection due to sagging of a long

6o

79

75 .

through the solution to the work and thence

out through the conductor-bars 11, which are

covered with insulation, except where the
“worlk contacts. _
ed by hooks 10, which are connected with sup-

The anodes may be support-

ply-mains. Asshownin Fig. 3, these cathode-

terminals 11 form a track or guide which 1s

inclined to the chalns 6, so that as the work

is moved along by the pins the points of con-
4 + tact with the cathode-terminal continually
change, thus permitting entire covering of .

the work with deposited metal. The work is
fed in at the left of Fig. 1 and is supported
by the pins 7 against the guide-bars 11 until

1t gets to the horizontal portion and is there-

after merely moved along by the pins, being
supported by the bars.

Round work is rolled .
along by the pins as the chaln moves:; but

80

99

95 -

work of angular shape will slide, and in order
to insure that all the contacts with the bars.

11 will not be on one side I may provide one

or more inclines and depressions 12 13 in the .

; eathode which wﬂl cause the work to turn 100
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over as it 1s moved along by the pins. At

the opposite end the work is fed out onto a
table or other receptacle 14. It will be un-

derstood that the bars 11 are to be connected
with negative mains. The discharge end of
one bar 1s higher than that of the other, so

that the electrolyte will be automatically dis- |

charged from the work before it falls on the
table. |

In the form of the invention shown in Fig.

- b the chains or belts instead of running hori-

20

zontally run vertically, and thus necessarily
the pins 7 carry the weight of the work, the
welght on one side balancing that on the
other. The arrangement of anodes 15 16 is
somewhat different, as is the construction of
the framework 17. In this form the bars 11

are vertically inclined relatively to the chains,

and thus cause the points of contact to be
changed as the work moves along.
to secure rigidity, one set of sprockets is dis-
pensed with and the chain runs in one or
more channels 18. 1In this form the edges of
the pins should be inclined on both sides, so
that the work will tend to rest against the
bars 11, and thus form a better contact. It
will be seen that the contact between the pins
and the work will be automatically changed

- 1n going from the down side to the up side.

3°

35

because in going down the work rests on the
pin by gravity, while in going up it must be
lifted by thesucceeding pin, which will engage
the opposite side. This can be seen from an
inspection of Fig. 5. The discharge-table 14
can be similarly arranged. |
In order to deposit on the interior of tubes.

1t 1s necessary to pass an anode 20 through
the tube 27 without having it contact there-

with. I have found that if an anode be cov-

40 ered with a meshed fabric 29, such as burlap

55

60

or cocoa-matting, as shown in Fig. 6, the
passage of metal therethrough is not retarded
and burning due to contact between the
anode and the work prevented.. As the in-
side anode is gradually dissolved, the wrap-
ping becomesmore loose, thus permitting free
movement of the anode inside of the wrap-
ping as the work moves along.

If desired, the current may be conducted to
the inside anode from the outside anode
through the solution without using the track
21.  As long asthe inside anode and the tube

are of different polarities no deposit will be

made on the inside anode by any positive cur-
rent which 1t may receive from any positive
conductor, and this condition will be main-
tained as long as the voltage is not so high as
to cause the current to jump across from the
inside anode 20 to the tube through the wrap-
ping.  The thickness of the wrapping must
therefore be proportioned according to the
voltage which isto beused. Under some cir-
cumstances 1t will be desirable to use a high
voltage and thick wrapping without the track

65 and in other cases to use a low voltage and

In order
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thin wrapping in connection with the track 21.
connected with the positive mains.

It will be obvious that the use of the inside
anode is not restricted to round work, as work
of other shapes may be equally well galvan-
1zed, and it will also be seen that partial tubes—
such asangles, &e.—may be galvanized on both
sides by using appropriately-shaped anodes.

221s a stiffening-rod, composed, preferably,
of wood, which passes through the inside anode
20 and prevents its breaking when a consid-
erable amount has been dissolved off. Tor in-
stance, where anodes of zinc are used this
stiffening-rod becomes quite essential, because
of the brittleness of zinc.

23 represents rotary paddles or propellers
which may be driven from the shaft 4 hy a
belt 24 to force the electrolyte to circulate

through tubular work as it is moved along.

In galvanizing small pipes it has been found
that air sometimes becomes trapped in the
tube and the meshes of the fabric, especially
1f the tube is carried into the electrolyte hori-
zontally, which permits the electrolyte to ruslh
1n at both ends simultaneously. By feeding
one end of the tube in before the other the con-
tained air can escape from the end not im-
mersed, and thus prevent the trapping of air
within the tube. This I may accomplish by
making the straight backs of the pins higher
on one chain than on the other, as at 26, soas
to incline the tube, and also by setting the pins
of one chain slightly in advance of the other,
the sprockets being provided with set-screws
for this purpose. It will be seen that the tube
can be fed in in an inclined position and yet
be carried through the tank in a straight line,
because the tube comes in on the back edges
of the pinsand is fed along by the frontedges.
By setting the pinsof one chain in advance of
those of the other the electrolyte will be per-
mitted to run out of the tubes before they are
discharged, or, as before stated., one bar can
be made higher than the other at each end.

It will be seen that I have provided an elec-
troplating apparatus in which large quantities
of workmay be continuously and economically
plated and that the points of contact between
the work and its supporting and transferring
means will be automatically changed, so that

an even and complete coating will be obtained.

Modificationsand changesin the partsherein
shown may be made without departing from
the scope of the invention, and I do not re-
strict myself to the exact form which 1 have
shown and described.

Having thus described my invention, 1 de-
clare that what I claim as new, and desire to
secure by Letters Patent, is—

1. The combination with means for moving
material through an clectroplating solution.
of a conductor connected with said material,
and means for automatically changing the

point of connection between the material and

the conductor, substantially as described.
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9. The combination with means for moving
material through an electroplating solution, -

of a fixed conductor connected with said: ma-
terial, and means for automatically changing
the point of connection between the material

and the conductor, as the work moves along,
substa,ntlallv aS descrlbed |
3. The combination with a conveyer for

‘moving material through an electroplating so- |-

lution, of a conductor connected with said ma-
terial, and means for automatically changing
the point of connection between the material
and the conductor, substantially as described.

4. The combination with. a conductor, of
means for moving material through an elec-

troplating solution in contact with said con-

ductor, and means for automatically changing

the point of connection between the material.

and the conductor as the work moves along,
substantially as described.

5. The combination with a fixed conductor
of means for moving material through an elec-
troplating solution 1n contact With salid con-

ductor, and means for automatically changing
the pomt of contact between the material and -

said moving means, substantially as described.
6. The combmatwn with a. tmvelmﬂ' belt
adapted to move material through an electro-

plating solution, .of a fixed conductor with:
- which the material contacts as it is moved

along, substantially as described.

7. The combination with means for support-
ing the material to be treated, of a conductor
‘adapted to contact with said material;an anode,
- and means for moving the material in a di-
rection ineclined to that of the conductor, sub-
stantially as described.

8. The combination of a tank, a traveling
belt, means attached to said belt for moving
» material through the- tank, a conductor in-
clined to the direction of movement of said
belt, and contacting with the material, and
an a,node., substantmlly as described.

9., The combmatlon of a tank, a tmvelmw‘

'~ belt having pins adapted to move the mate-
rial béing treated a conductor in contact with
the materlal Whlle being moved,vand an anode
substantially as described.

10.

through the tank, and means for electrically
depositing metal on said material while being

moved by said pins, substantially asdeseribed.

11. Thecombination with means for moving
; ‘elongated material through a tank, of a rela-

tively fixed conductoradapted to contact there- |.
with, an anode adapted to be carried with the

work, and means for separating said anode
from the work, substantially as described.

12." An anode for electroplating apparatus
comprising a bar or rod composed of the metal
to be deposited, means for reinforcing said
bar, and a porous mepmcr around sald bar,
Substantmlly as descrlbed

The combination of a tank, a traveling-
belt having pins adapted to move material

¥

13. Thecombination with means for moving
elongated material through a tank, of a rela-
twely
with, an anode adapted to be carried with the
Work, means for separating said anode from
the work, and means with which the anode
contacts as it moves along to supply current
thereto, substantially as described. |

14. The combination with means for moving

elongated material through a tank, of an an-
ode adapted to be carrled theremth and rela-

tively fixed means for. supplying current to

said anode, substantially as described.

alrr

fixed conductor adapted to contact there-

165.'

70
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15. Thecombination with means for moving:

elongated material through a tank, of a rela-
twely fixed conductor adapted to contact there-

‘with, an anode adapted to be moved with the
? ma;teri'al,; means for separating the anode from
| the material, and means for circulating the

electrolyte Ionﬁ'ltudmally of the work sub-

:stantlallv as described.

16. Inanelectroplating apparatus, aso]uble
anode composed of the metal to be deposited
and having a loose porous wrapping of a thick-
ness proportlonal to the voltage to be used

substantially as described. |
"~ 17. The combination with means for elec-
troplating elongated .material, and means for
transferring it through a solution while being
electroplated, of means for automatically in-

clining the work before it 1s discharged from
the tanlk, substantially as deseribed. '

8.0 |

go

95

18. The combination in an electroplating-

tank, of means for feeding tubular work into
the solution In position whereby to expel the
air, substantially as described.

19. The combination in an electroplating-

100

tank, of means for féeeding tubular work out

of the solution in a position whereby to dis-
charge the electrolyte, substantlally as de-
Scrlbed

- 920. The combination 1n an electroplatmw—

| tank; of means for feeding the work into the
solution in an inclined position, means for

moving it through the solution, and means for
feeding the work out in an inclined position,
substantially as described.

. 21. The combination in an electroplating-
tank, of means for feeding the work into the
solutioninan inclined position, means for maqv-
1ng it through the solution, and a cathode-con-
ductor mdependent of the feedmcr mechanism

with which the work contacts as it moves
‘through the solution, substantially

as de-
Scrlbed

29. Thecombination Wlth means for moving
material through an eleCtI'OplatII]U' solutlon,
and an anode, of a relatively fixed conductor

with which the material contacts as it is moved
along, substantially as described.

23. Thecombination with means for moving
material through an electroplating ‘%011113]011 |
_of a relatively ﬁxed conductor with which the
| material contactsas it ismoved along, ananode

105

IIO

115

120

125
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moving with the material, and means for sup-
plvmo‘ current to the :mode substantially as
descrlbed

24. The combmatmn with means for moving
material through an electroplating solutlou.,
of a relatively 1xed conductor with which the
material contactsasit is moved along, an anode
moving with the material, and means for au-
tomatlca,llv discharging the material, substan-
tially as deseribed.

25. Thecombination with means for moving
materlal through an electroplating solutlon
of a conductor Wlth which the material con-
tacts as 1t is moved along, an anode moving
with the material, and means for automatlc—
ally dISCh&I‘G‘lnﬂ' the material, substantially as
described.

26. The combination with means for moving
material through an electroplating Solutlon
of a conductor connected with said mateual

and formed in such a manner as to change the

point of contact with the work when the lat-

786,776

ter 1s moved relatively thereto, substantially
as described.

27. The combination with means for moving
material through an electroplating mluuon
of supporting means therefor, a cathode-con-
ductor connected with the matu 1al, and means
for automatically changing the points of con-
tact of the work with the moving and sup-
porting meansand the cathode- conduclor' sub-
stantially as described.

28. The combination with a traveling belt,
of means supporting the material to be Lleat-
ed, means attached to said belt for moving the
material, and means auntomatically '%l]litll]ﬂ
the posmlon of the material relatively to the
supporting means, substantially as described.

In testimony whereof I affix my signature in
presence of two witnesses.

LOUIS POTTHOJRV.

Witnesses:
JULIAN S. WOOSTER,
GEoOrgE N. Kkenpn.
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