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METHOD OF AND APPARATUS FOR ELECTROPLATING PIPE

L B ‘ Application filed April 12,

* Our invention relates primarily to the si--

multaneous electro-plating of both the inside
and the outside surfaces of pipe, is especially
adapted to the electrodeposition of zinc on
g ferrous pipe, and is directed to providing a
smooth, hard coating which will protect the
pipe from corrosion or deterioration from
rust or other causes while adhering to the
pipe with sufficient tenacity and also being
10 sufficiently flexible to permit bends to be made
in the plated pipe without cracking or peeling
of the plating at the bend.
Other objects of our invention are to pro-
vide a method and apparatus by means of
18 which a zinc coating of the character men-
tioned may be economically and satisfactorily
produced on pipe or tubes in a commercial
way; to provide means whereby a coating of

any desired thickness, within limits, may be-

20 uniformly produced on the inside of the pipe

independently of the thickness of the coating-
on the outside of the pipe, although the depo- -

sition of the outer coating is concurrent with
that of the inner coating ; to provide a method
85 and apparatus capable of producing a zinc
coating of good appearance and wearing qual-
ities and highly resistant to corrosion %)y the
weak acids and other corrosive agents fre-
quently encountered by zinc-coated ferrous
30 pipe under ordinary conditions of usage, and
more especially when in use for underground
electrical cable conduits and other simiiar
purposes where a cheap commercial product
* both internally and externally highly resist-
ant to corrosion is required.
Other objects, advantages, novel features
and characteristics comprehended by our in-
vention are hereafter more specifically men-
tioned or will be apparent to those skilled in
the art as a more detailed understanding of
the invention is acquired from the following
description of one manner of performing the
same. .

- It has heretofore been the practice to pro-
duce zinc-coated ferrous pipe by several dif-
ferent methods, one of which has been to dip
the pipe in a mass of molten spelter to thereby

. form a coating of zinc on the pipe, the inter-
nal coating being obtained by permitting the
50- spelter to flow into the interior of the pipe

1829. Serial No. 354,472.

from the open ends. This hot dip method is
disadvantageous in that, among other things,
the coating is brittle, is apt to crack or peel
when the pipe is bent, is not of uniform thick-
ness throughout and is very susceptible to gg
corrosion due, among other causes, to the
presence. of alloyed iron resulting in highly
corrosive galvanic action within the coating
when in the presence of weak acids.

Another method has been to suspend the

0

‘pipe in convenient lengths in a neutral or

slightly alkaline electrolytic bath of a zinc
sulphate solution or one containing zinc cya-
nide or other zinciferous compound in solu-
tion, and, using the pipe as an electrolytic
cathode, to deposit thereon from a soluble
zine anode a zinc coating of the desired thick-
ness. Disadvantages of this method are that
the coating may be too soft for satisfactory
use and satisfactory and economical internal
plating of the pipe is virtually impossible.

A method of electrodeposition of zine on
ferrous articles in an acid solution of .a zine
salt, using an anode insoluble in the electro-
lytic bath, has heretofore been invented by 35
us and forms the subject of an application
for Letters Patent of the United States en-
titled “A method of electroplating zinc -on
ferrous articles” which was duly filed by us"
March 13, 1929, and in the practice of the
present invention we employ the principles
thereof with such modifications as are requi-
site or desirable in the attainment of the pur-
poses and objects thereof. Thus in the per-
formance of the present invention in zinc-
plating ferrous pipe, we employ as the elec-
trolyte acid solutions of zinc sulphate using
anodes of which the surfaces exposed to the
electrolyte are of some material not attacked
by or soluble in the electrolyte, for example, 90
lead, and obtain the desired ultimate coating
by the production of successive coatings in
solutions of different acidities and by cur-
rents of different strengths as in the case of
our invention as disclosed in our said appli- 95
cation. )

In describing the present invention more
particularly, reference will be had to the
accompanying drawings which show, to some
extent diagrammatically, one form of means 100
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suitable for the performance thereof and in
which Fig. 1is a top plan view, partly broken
away, of one of the plating tanks and adja-
cent parts, the electrical wiring and acces-

sories being shown diagrammatically; Fig.

92 is a longitudinal section on the line 2—2
in Fig. 1; Fig. 3 is a transverse section
through the tank on plane of line 3—3 in
Fig. 2; Fig. 4 is a transverse section thereof
on the plane of line 4—4 in Fig. 2; Fig. 5is a
longitudinal fragmentary section of a pipe
in condition for plating and showing the in-
ternal anode in position therein and par-
tially in central vertical section, and Fig.
6 is a cross section of the same through one of
the anode insulators on the plane of line 6—6;
Figs 5 and 6 are, for the sake of clearness,
drawn to a much larger scale than Figs. 1,
2, 8 and 4 and the several sectional views are
taken in the directions indicated by the ar-
rows.

In the practice of our invention we employ
a plurality of plating tanks, three being usu-
ally preferred, and as all of these tanks and
auxiliary apparatus are preferably similar,
a description of one of them will sufficé, ap-
plying, as it does, equally to the others. Thus
each electrolytic tank or cell 1 is of dimen-
sions sufficiently large to accommodate the
pipe to be plated, for example, a tank for
plating 10 foot lengths of conduit pipe may
conveniently be constructed about 11 ft.
long by 12 in. wide by 19 in. deep and may
be made of wood or any other suitoble ma-
terial. When wood is used for the tank, a
lining 2 may be provided to protect the tank
from the action of the electrolytic solution
and to prevent leakage, for example, a lead
lining, as it affords satisfactory protection
from the acid zinc sulphate we use as the
electrolyte in zinc coating pipe. The tank
may also be made of suitably treated con-
crete, if desired, in which case the lining of
lead or other conductive material will usual-
ly be omitted with corresponding omission
of the necessity for insulating certain parts
of the electrical equipment therefrom; how-
ever, as lead lined tanks are quite usual in
this class of apparatus, we have chosen to
illustrate a tank of that character as well as
the insulating means requisite or desirable in
connection therewith. Suspended from the
sides of the tank, but insulated therefrom by
glass or other suitable plates 8 are preferably
U-shaped cradles 4 which serve both to sup-
port the pipe P to be plated and as cathode
contacts. These cradles may be of any suit-
able nature but preferably extend across the
tank angularly to the transverse plane there-
of as best shown in Fig. 1 for reasons which
will later appear. The cathode contact of
the cradles may be provided directly by the
cradles themselves or by means of a strip
(not shown) of some metal which does not
receive electrolytic deposition of zinc and
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which is insoluble in acid solutions, as for
example platinum, so positioned on the
cradles as to make contact with the pipe P
when placed thereon. Otherwise the cradles
may be of any material satisfactory for the
purpose, but when made of a material sub-
ject to attack by the electrolyte, or on which
the metal of the electrolyte would be de-
posited, it is desirable to protect them by a
coating of some insoluble insulating material,
as parafiine or bakelite. Aluminum may also
be used for the cathode contact strip, but as it
will receive a deposit of zinc during the plat-
ing operation, it must be stripned of such zinc

‘from time to time to prevent undesirable ir-

regularities in the pipe plating. It will be
observed that the pipe supporting surfaces
4’ of the cradles are at different levels so
that the pipe P, when placed thereon, lies
at an‘angle to the horizontal desirably with a
slope of about 1 in 20 or even a little greater;
the importance of this feature will later ap-
pear.

A busbar 5 connects the cradles 4 and thus
the pipe P is provided with a plurality of
cathode contacts, two only, however, being

shown, and the busbar is connected by suit-

able wiring 6 to the negative lead of a genera-
tor G or other direct current source. A
voltmeter V may be shunted across the cur-
rent source, and the positive lead 7 there-
from is desirably divided into two branches
8 and 9, each respectively provided with
ammeters A—A’ and rheostats R whereby
the current in either branch may be varied
as desired independently of the other. This
manner of current control in connection with
the use of independent external and internal
anodes as hereinafter described, enables the
thickness of the external or internal plating
and other characteristic features which de-
pend on current strength to be independently
controlled as desired.

The external anode 10 is connected through
a busbar 11 supported at one end of the tank
on an insulating plate 12, to the branch 8 of
the positive lead and may be of any suitable
construction ; we prefer, however, to form the
anode of a plurality of spaced lead rods 10’
extending longitudinally in-the tank beneath
the cradles 4 for substantially the length of
the tank and supported therein, parallel to
the pipe P, in any convenient manner as by
glass or other insulating plates 13 resting on
lead strips 14 burned to the sides of the tank,
the rods converging near the end of the tank
to connect with the busbar 11 as shown.
Copper may also be used for these parts and
is desirable because of its conductivity but
in such case the portions which are subjected
to contact with the electrolyte should be

coated with lead or otherwise protected from -

its corrosive action.

The positive lead branch 9 is connected to .

a busbar 15 supported at the opposite end of
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secured thereto or in any other suitable way.
This busbar is disposed in a vertical plane
and angularly to the tank end as shown, its
upper edge serving both as a contact and
guide for a grooved wheel 17, the axle of
which is connected to or is formed by a por-
tion of the internal anode generally desig-
nated as 20, the arrangement being such that
the wheel can rotate but is restrained from
longitudinal movement with respect to the
anode.

The internal anode comprises an electro-

.conductive rod 21, preferably of copper,

which is sheathed with lead or other suitable
electro-conductive material 22 for protection

~ against the electrolyte and is of such length

that it may be bent as shown and when in
place within the pipe P will extend sub-
stantially the full length thereof. - That por-
tion of this internal anode which™ extends
within the pipe is provided with annular in-
sulators 23, of rubber or.the like, at inter-
vals along its length to prevent contact of
the anode with the pipe, and while it is im-
portant that these insulators be of sufficient

size to prevent such contact, it is also desir-

able that they be small enough to leave a free
space 25 longitudinally of the pipe between
themselves and its upper internal surface.
For the most satisfactory results, it is
requisite that the pipe to which the zinc coat-
ing is to be applied be given a suitable sur-
face conditioning before its introduction to
the first operating cell. This conditioning
may consist of immersion in an alkali clean-
ing solution to effect grease removal, fol-
lowed by rinsing and pickling to remove
scale, again followed by rinsing or brushing
and rinsing. The pipe may then preferably
be immersed in a weak solution of nitric acid,
that is, a solution containing 10% or less per
volume of acid, for a short interval, say about
30 seconds, and again rinsed in water. "We
also consider it advisable to vigorously
brush the pipe after its final washing while
frequently a similar brushing before the
final washing will be found advantageous.
The pipe having thus been rendered prop-

“erly zinc-receptive by the conditioning op-*

erations to which we have referred or others
of corresponding. efficacy, is now ready to
receive the primary strike coating in the
first plating tank, and the internal anode 20
may therefore be inserted within the pipe
and the latter placed in the tank upon the
cradles 4 and the wheel 17 placed on the
husbar 15. For the primary or strike coat-
ing of zinc we prefer to use a low acid elec-
trolyte, for example, a zinc sulphate solu-

tion of an acidity of 2% to 21{§%, 1. e, con-

taining 20 to 25 grammes H,SO, per litre of
solution, enough of the latter being supplied

_ to nearly fill the tank and insure complete

immersion of the pipe. ' The current is then
switched on, the current strength as read on

the ammeters A—A’ being preferably about
150. amperes per square foot of cathode sur-
face, the outer surface of the pipe P being
referred to for the current strength in the
external anode lead 8, and the inner surface
being referred to for the current strength in
the mternal anode lead 9. During the pas-
sage of the current a small amount of hydro-
gen is evolyved upon the surfaces of the pipe
and oxygen is also evolved upon the anode-
surfaces. These gases are given off in small
bubbles and as the bubbles within the pipe -
rise they collect in the space 25 above the in-
ternal anode, and, due to_the sloping posi-
tion of the pipe when in place upon the
cradles 4, travel longitudinally through this

3

v

space and out of the pipe at its higher end. -

This movement of the bubbles through the
pipe is efféctive to maintain a constant circu-
Iation of the electrolyte through the pipe and

8

the spent solution, i. e. that from which zine

has been deposited on the inner surface of the
pipe, is thus continuously replaced with other
fresh solution of the original zinc sulphate
concentration. 'And herein lies a very im-
portant feature of our invention resulting,
us it does, in the continuous and automatic
supply of fresh zinc-containing solution.
throughout the bore of the pipe and conse-
quent free and even deposition of zinc over
its entire inner surface.

During the electroplating process the pipe
is rolled across the tank, thus permitting the
parts of the pipe surface resting upon the
cradles 4 to receive a zine deposit, the angu-
lar disposition of the cradles asburing con-
tinual longitudinal change of the’ contacting
portions of the pipe as it moves across the
tank; thus, blanking off of those parts of the
outer pipe surface which engage the cradles
during the plating period is prevented but as
an additional precaution auxiliary external
lead anodes (not shown) may be suspended
above the cradles 4 if desired. As the pipe
is rolled across the tank, which may be
accomplished mechanically by any suitable
means or manually with the aid of a wooden
bar or the like, the wheel 17 travels along
the busbar 15 and gradually moves the in-
ternal anode 20 longitudinally in the pipe
for a distance at least equal to the width of"
the insulators 23 so that blanking off of the
inner surface of-the pipe by the insulators
is likewise prevented. / -

After the initial strike coating has been ap-

lied, as when the plating above described
gas continued for a short time, for example, 1
to 2 minutes, a second strike coating may de-
sirably be given the pipe in a higher acid solu-
tion. The application of this second coating
is preferably performed in another tank or

cell similar to that employed for the primary
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strike coating except that the zinc sulphate

solution employed as the.electrolyte is desir-
ably of higher acidity, for example, 4% to
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the tank from the busbar 11 by brackets 16
5%. To this cell, after the completion of the
primary strike coating, the pipe and the in-
ternal anode may be transferred, the internal
anode being allowed to remain in the pipe
and being used in the second cell precisely as
in the first. As soon as the pipe is immersed
in the electrolyte and the wheel 17 properly
positioned on the busbar, the second strike
coating is formed on both the inner and outer
surfaces of the pipe by passing a direct cur-
rent of high density through the cell for ex-

. ample, the same as that used for the first

15

20

25

30

35

strike coating, for a sufficient time, ordinarily

about two minutes under the conditions
stated, to thoroughly coat the pipe with the
harder zinc deposit obtainable in the pres-
ence of the high acid solution; the prompt
and rapid formation of the second strike
coating substantially prevents injurious at-
tack by the high acid electrolyte in the second
cell upon the relatively soft zinc of the pri-
mary strike coating, or upon the pipe itself.
The formation of this second strike coating,
however, is not attended with a material evo-
lution of hydrogen because of the presence of
the primary zine coating upon the article
which not only facilitates the deposit of the
zine by preventing the hydrogen evolution
which would occur in its absence, with corre-
sponding enhancement of the current effi-
ciency, but also prevents the high acid elec-
%)rolyte from injuriously attacking the ferrous

ase. .

While under certain conditions it is feas-
ible to continue the plating operation with

- the very high density current utilized for the

40

ho

(Y]

formation of the second strile coating until

an ultimate deposit of the desired thickness is
obtained, the use of currents of such char-
acter for material periods of time such as re-
quired to complete the plating operation is
undesirable and uneconomical hoth from the
standpoint of current efficiency and also be-
cause of the difficulties inherent in the trans-
port and handling of such currents, the in-
stallation cost of the bushars and other con-
nections and instrumentalities required there-
for and the correspondingly great mainte-
nance expense. Therefore in accordance with
the preferred practice of our invention, as
soon as the second strike coating has been
formed the current flowing through the cell
is materially reduced, say to a density of
about 100 amperes per square foot of pipe sur-
face, and the plating operation then con-
tinued with this relatively lower current
until ultimate exterior and interior coatings
of the desired thickness are obtained. This
final plating operation may be carried out in
the second operating cell, or after the second
strike coating has been formed therein, the
current may be shut off entirely and the pipe
and internal anode transferred to a third
operating cell desirably containing an elec-

1,886,579

trolyte of substantially similar acidity as that
in the second cell and the plating completed
in this third cell by the use of the lower den-
sity current as above described. However, ir-
respective of which method may be adopted
under practical conditions, it is apparent
that as the extremely high density current is
utilized in the formations of the primary and
of the second strike coatings for but relatively
short intervals it is unnecessary to provide
instrumentalities and connections for han-
dling the same of as great size and capacity
as would be required if the currents were em-
ployed for longer periods so that both initial
installation and upkeep cost are materially
reduced from what they would otherwise be,
while as the second strike coating when com-
pleted is extremely receptive to the deposition
of the zinc during the subsequent plating and
Ly its complete coverage of the ferrous base
prevents any appreciable hydrogen evolu-
tion, the relatively lower current thereafter
employed operates at equal or even better effi-
ciency than the current used for the second
strike coating with resultant economy in
production costs.

During the plating operations in the re-
spective cells the pipe is maintained in in-
clined position and moved across each cell
from one side to the other as heretofore ex-
plained; in consequence, any blanking of
parts of the outer surface of the pipe by the
cathode contacts is prevented by the constant
change of the points of engagement of the
pipe therewith while equally so, the longitu-
dinal movement of the internal anode in the
pipe effected through the cooperation of the
wheel 17 and angularly disposed busbar 15
prevents any blanking of the interior sur-
face of the pipe by the internal anode in-
sulators. Furthermore, the desirabhle con-
tinous circulation of the electrolyte through
the pipe is likewise maintained during the
second strike coating and final plating opera-
tions through the evolution of oxygen from
the internal anode, enough of this gas being
continually given off during these operations
to satisfactorily effect this result. As hither-
to pointed out, during the formation of the
primary strike coating and to a much lesser
extent during the formation of the second
strike coating a certain amount of hydrogen
is also evolved from the surfaces on which the
zinc is being deposited and of course this gas,
while it is being given off, assists the evolved
oxygen from the anode in maintaining the
circulation of the electrolyte through the pipe
although, as stated, enough oxygen is evolved
to alone maintain the circulation with suf-
ficient rapidity, as during the final plating
operation when substantially no hydrogen is
given off, without the assistance of the hydro-
gen. :
After the final plating operation has been
continued for a sufficient. length of time to
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produce coatings of the desired thickness,
the pipe is removed from the last cell, washed
and brushed if desired, and is then ready for
the market. : X

Under ordinary conditions the currents
supplied to the external and internal anodes
are regulated so as to produce coatings of
substantially similar thickness on the out-
side and inside surfaces of the pipe but it
will be readily apparent that by suitable
variation of these currents it is possible, in
accordance with our invention, to produce
coatings of different thicknesses upon these
surfaces if desired. Furthermore, it will of
course be understood that from time to time
additional zinc sulphate solution must be sup-
plied to the different tanks so asto maintain
their respective acidities at the desired point
as well as to compensate for the zinc which
has been plated out of the electrolyte-upon the
pipes, since, in accordance with our inven-
tion, the entire amout of zinc deposited there-
on is abstracted from the solution indtead of
being obtained from soluble anodes as in thes
usual electroplating processes.

Mention has heretofore been made of the
desirability of immersing the pipe before its
introduction to the bath 1n the first operating
cell in a weak solution of nitric acid and this
step we therefore prefer to emplgy where
possible as we have found that by so doing,
particularly in the case of pipe having slight-
ly uneven or irregular surfaces or those in
which the surface has been cut into by thread-
ing pr other machining operations, the ténd-
ency to “gas pit” during the subsequent plat-
ing operations is materially reduced. Ad-
ditionally, we have found that if during the
said operations the pipe be more or less gently
tapped with a wooden bar or the like at in-
tervals of 15 seconds or thereabout the tend-
ency to formation and adherence of gas bub-
bles with resulting gas pitting is likewise
reduced, and therefore, with a view to sub-
stantially eliminating all gas pits or similar’
imperfections we prefer to employ the nitric

~acid treatment and also to tap the pipe or

otherwise slightly - agitate it at intervals

-throughout the plating operations.

By the practice of our improved method of

_ electroplating ferrous pipe we are able to pro-

»60

a5

-vised, it has

duce thereon simultaneously an exterior and
an interior zinc coating, each of which is
more perfect in appearance, more resistant to

5 corrosion in the presence of weak acids and
~otherwise responds to the Preece, bending,

and other commercial tests ordinarily em-
ployed in testing coatings on ferrous pipes
more satisfactorily than any other zinc coat-
ing or plating which, so far as we are ad-
n possible to produce upon
such pipe by way of any methods heretofore
employed. While of course the attainment
of this end constitutes the primary object of
our invention, the fact that it may be prac-

ticed inacommerciallysatisfactory way upon
pipe of large as well as of small diameter,
such for example as conduit pipe, and also as
to initial apparatus installation and upkeep
costs, simplicity of procedure, high current
efficiency and economy render it extremely
desirable from a practical operating stand-
point; we therefore believe it constitutes a
“distinet contribution to the art.

While the apparatus we have herein de-
scribed is satisfactorily operative- for the
performance of our improved method, we
do not desire or intend to confine ourselves
solely to the use of such apparatus in the per-
formance thereof as other forms of appara-
tus may be employed if desired or changes
made in the details of construction and ar-
rangement of the form of apparatus to which
we have chosen to refer, while irrespective
of the particular type of apparatus em-
ployed, variations and modifications may be
made in the method itself, particularly with
respect to the acidities of the electrolyte in
the different cells, in the densities of the
various currents employed and in the periods
in which they are permitted to flow, in ac-
cordance with the particular results desired
or the particular operating conditions en-
countered without departing from the spirit
and scope of the invention as defined in the
appended claims.

" Having thus described our invention, we
claim and desire to protect by Letters Pat-
ent of the United States: ‘ '

1. The method of electroplating a ferrous

5
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pipe with zinc on its inner and outer sur-

faces simultaneously which comprises the
steps of supporting the pipe in an electro-
Iytic bath with one of its ends higher than
the other, passing a current between the
outer surface of the pipe and an anode in-
soluble in the electrolyte, simultaneously
passing a current between the inner surface

105

of the pipe and an anode disposed therein °

and also msoluble in the electrolyte and ef-
fecting relative longitudinal movement be-
tween the internal anode and the pipe while
said currents are passing. _
2. The method of simultaneously electro-
plating the inner and outer surfaces of fer-
rous pipe with zine which comprises the
steps of supporting the pipe in a horizontal-
1y inclined position in a bath. of a solution of
zine sulphate of relatively low acidity, pass-
ing a current of high density between the
outer surface of the pipe ard an anode dis-
posed exteriorly thereof and insoluble in
said solution, simultaneously passing be-
tween the inner surface of the pipe and an
anode disposed therein and similarly insol-
uble in said solution, a current. of substan-
tially similar density until a thin coating of .
metallic zinc is formed on both surfaces of
the pipe, then transferring the pipe to an-
other bath of an acid solution of zinc sul-
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Fhate of relatively higher acidity and simi- .

arly passing currents of densities substan-
tially similar to said first mentioned cur-
rents to form additicnal coatings on the in-

5 ner and outer surfaces of the pipe and then
reducing the strength of said currents and
continuing the plating operation until coat-
ings of the desired ultimate thickness are
formed on said surfaces.

10 _ 3. The method of electroplating zinc on
the inner and outer surfaces of pipe simul-
taneously which comprises the steps of sup-
porting the pipe in a horizontally inclined
position in a bath of a zine sulphate solution

15 of predetermined acidity, passing a current
between the outer surface of the pipe and an
anode disposed exteriorly thereof, simul-
taneously passing a current between the in-
ner surface of the pipe and an anode dis-

20 posed therein while permitting the gases gen-
erated from said anode to escape from the
upper end of the pipe and thereby effect a
continuous circulation of the electrolyte
therethrough until a thin coating of zinc is

25 formed on both surfaces of the pipe, then
transferring the pipe to an electrolytic bath
of higher acidity and similarly passing cur-
‘rents of densities substantially correspond-
ing to those of the currents used in the first

30 bath to thereby form an additional coating
on each of said surfaces and then continu-
ing the plating operation in a bath of like
acidity but with currents of lower densities
until coatings of the desired ultimate thick-

35 ness are formed on both of said surfaces.

4. In apparatus for electroplating pipe,
the combination of a tank, means adapted to -
support the pipe in the tank in horizontally
inclined position, an anode adapted to ex-

40 tend adjacent but outside of the pipe, a sep-
arate anode adapted to extend within the
pipe and means interconnected with the last
mentioned anode for causing relative longi-
tudinal movement of said anode and the pipe

45 during the plating operation.

In witness whereof we have affixed our
signatures,

- SIDNEY H. DAVIS.
CARL Q. ANDERSON.
50 RUDOLPH J. STENGL.
WILLIAM N, SMITH.
HERBERT R. HANLEY.
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CERTIFICATE OF CORRECTION:
Patent No. 1,836,579,  Granted December 15, 1931, to
~ SIDNEY H. DAVIS ET AL.

It is hereby certi(ied that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 4, line 1, strike
out the words "the tank from the busbar 11 by brackets 16" and insert 'same as .
line 1, page 3; and that the said Letters Patent should be read with this cor-
rection therein that the same may conform to the record of the case in the Pat.-

ent Office.
Signed and sealed this 16th day of February, A. D. 1932.

o . M. ¥ Moore, _
(Seal) | Acting Commissioner of Patents.



