INTERNATIONAL SMELTING AND REFINING COMPANY
25 Broadway. New York

Orricas oy Tau VICE-PussimENT

January 3J, 1942

/o

¥r. ®, 9. Sowerwvine, fecretsry,
Internationel Smeltinz i Tefining Co.,
Builddinag.

Fe: Tohnson et al, Acplication, Serial
No. 178,252, FTor: ELECTROCHIMICAL
METHOD JF PROTUCING “KITE LEAD

Lear Sir:

1 am sending you herewith for Tiling, thre
originsl deed irn the above mentioned application,
which is assigned to the International Smelting &
Fefining Compeny,

will you %xindly acknowledge receipt of
- this deed on the attached carbon copy and return
for ay tiles,
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IMPORTANT NOTICE

This grant of United States Letters Patent should he carefu[[_u
preserred. It is an original document of title.

All articles embodying the invention of the patent made, used
ur sold by you (or anyone licensed by you) after the date of the patent
should be plainly marked with the word ‘‘Patent"’ together with the
i.umber of the patent. When, from the character of the article, this
notice cannot be fixed upon the article, the same notice should be placed
upon a label and the label fixed to the article or to the package wherein
ane or more of them is enclosed. By failure to so mark you may lose

vour right to recover damages.

The language of the statute is as follows:

It shall be the duty of all patentees, and their assign~
and legal representatives, and of all persons making or vending
any patented article for or under them, to give sufficient notice
to the public that the same is patented; either by fixing thereon
the word ‘patent,’ together with the number of the patent:
or when, from the character of the article, this can not be
done, by fixing to it, or to the package wherein one or more
of them is enclosed, a label containing the like notice: ¢ * ¢
and in any suit for infringement by the party failing so to
dwk?no damages shall be recovered by the plaintiff, except
ou’robf that the defendant was duly notified of the infringe-

- ‘geefit and continued, after such notice, to make, use, or vend
ih-e article so patented.”” (U. 8. Code, Title 35, Sec. 49.)

Pexyie, Davis, Marvix & Epmoxbs.
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TOALL TOWHOY THESE, BRESENDS; SHaALKL COME::;

= sn . . s
Whereas GUNNARD T, JOHENSON, of Eammond, RIGINAID 1, 30:-. &
VAN, of Gary, and WILLIAN J. TNOX, JP., of Hammond, Indiana,
assignors to INTZIRNATICOYVAL SMTILTING AND RITINING CONMPANY, of
Tast Chicago, Indiana, a corporation of lontana,

evresexten 7o THE COmmissioner of Patents 4 suririoy muavine rou

THE GRANT OF LETTEIlS PATENT FOR AN ALLEGED NEW AND USEFUL IMPROVEMENT IN

A DESCRIPTION OF WHICH INVENTION (S8 CONTAINED IN THFE SPECIFICATION OF WHICH
A COPY 1S HERREUNTO ANNEXED AND MADE A PART HERMOF, AND COMPIIED WITH THEH
\',\Hlol S REQUIREMENTS OF LAW IN NUCH CASES MADE AND PROVIDED, AND

s*htnds CPON DUE EXAMINATION MADE THE Sun CLAMMANT g gre
ADJUDGED TO BE JUSTLY ENTITLED TO A PATENT UNDER THE [aw,

Now THrReEroORE ThHeEse: Loticrs PRtent et ro GRANT UNTO THE saio

International Smelting and Refining Company, its successors
OR ASSNIGNS

FOR THE TERM oF SEVENTEEN YEARS FROM THE DATE OF THIS GRANT

THE EXCLUSIVE RIGHT TO MAKE.USE AND VEND THE SAID INVENTION THROUGHOUT THE
AVITED STATES AND THE TERRITORIES THEREOF.

n testimony whereof _//;//w / st edor s, 107y
Siryiel 18000t vrvsasend 1o soirl’s // 7] atﬂlt@ff{ (%4
s /5////r// ot e / wy /}/ ///u///// Gt
M twentieth 4 lry o January,

V7 /// //////}/ /W)’J/V/ rrte /f/y/.y/)/// 22
////u/ o aowd fo rty-two, and /}/ V22
//////ﬂ///%//” // .%’ ////,///'// //”/’}7 4///‘/'/‘ 14

. //// re H ////// o and’ Sixt y-sixth.
Attest:
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Patented Jan. 20, 1942

2,270,783

UNITED STATES PATENT OFFICE

2,270,783

ELECTROCHEMICAL METHOD OF
PRODUCING WHITE LEAD

Gunnard E. Johnson, Hammond, Reginald G.
Bomn,d(}m and wx:u.‘m J. Knnx. .lr Ham-

mond,

1 ‘Smelt-

ing and Refining Company, East Chicago, Ind.,
a corporation of Montana

No Drawing.

Appiloiisa

December ¢, "

Sertal No, 178,352
(CL 204~88)

4 Claims,

This invention relates to the production of
white lead and has {or an object the provision of
certain improvements in processes {or producing
white lead. More particularly, the invention con-
templates the provision of certain improvements
in processes for producing white lead by elec-
trolysis.

The present-day commercial process for pro-
ducing white lead electrolytically is carried out in
a so-called bi-fluid ceil having a lead anode and
an iron cathode separated by a porous dia-
phragm. The anode is surrounded by an elec-
trolyte tthe anolyte) containing sodium acetate
and a very small amount of sodium carbonate,
The cathode is surrounded by an electrolyte (the
catholyte) containing sodium acetate and a rela-
tively large amount of sodium carbonate. Each
electrolyte is maintained in rapid circulation
about its electrode., The circulation systems of

the two electrolytes are entirely independent 2

and no communication exists between the cath-
olyte and anolyte in the cell except through the
diaphragm in the cell.

In practice, a small amoount of NazCOs, not ex-

ceeding about 05%, is added to the anolyte be- 2

fore piacing the electroiytic cells in operation.
When the current is turned on, the lead dis-
solves from the surface of the anode and is im.
mediately precipitated as white lead at a slight
distance from the anode surface, The precipitate
is carried down through the cell by the descend-
ing current of anoiyte in & thick cioud without
depositing on the anode surface. Hydrogen and
the hydroxide ions are iberated at the cathode,

The hydroxide and carbonate ions of the hy- i

drolyzed sodium csrbonate (NssCOs3) of the
catholyte migrate through the diaphragm to-
ward the anode, replenishing the anions removed
from the anolyte by precipitation of the lead ions.
By this electrolytic migration, the electro-chemi-
cal equivalent amount of anions required to pre-
cipitate the lead cations as they are dissclved at
the anode are transported to the anolyte. Slight
traces of carbotiste can be d d in the anolyte
but’ it is entirely free of dissolved lead salts.
However, there 13 no sodium carbonate (NaxCOs)
present in the solution film in conenct. with the
anode,

The foregoing outlines the major reaction. In

practice, in order to replenish and conserve 3

chemicals and to restore the loss in volume of
catholyte due to decomposition” of water at the
cathode, evaporstion and mechanical losses,
anolyte is added to the catholyte in & small con-
tinuous stream. This introd sodium acetat
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into the catholyte which is also acted upon by
the current, the acetate jons replacing » part
of the hydroxide and carbonate lons that migrate
to the anolyte. This is compensated for by per-
mitting a certain amount of seepage of catholyte
into anoiyte through the diaphragm. The seep-
age ls controlled by selecting a diaphragm fabric
of the desired porosity for a given hydrostatic
solution head of catholyte of a selected composi-
tion in the cathode compartment. The addition
of relatively small amounts of anciyte to catho-~
lyte and catholyte to anoiyte permits adjusting
the sodium concentration of the two electrolytes
and the conservation of chemicals, since ali

5 make-up solution can then be added to the

anolyte in the form of flitrate from the fQlters.
All anolyte in the fliter cakes is replaced by
water by a counter current washing operation
and returned to the anolyte circulation system.
In addition, wash water filtrate is aiso returned
as required to replenish the losses enumerated
above. As the volume of solutions transferred
between the two electrolytes iy very small the
anolyte as previously stated is essentially {ree
of the reacting salts and they are only brought
into the zone where the white lead is precipitated
in electro-chemical equivalent amounts, there is
never an excess preseni to alter the reaction or
influence the size of the particle.

The white lead which is removed continuously
from the ceil by the circulation of the anolyte,
is removed from the anolyte by settling snd
filtering. The fliter pulp s washed, dried, ground
and air flosted, and is then barrelled in & dry
pulverulent form. The clear anolyte is recircu-
iated through the cell.

The composition of the anoiyte during its pas-
sage through the cell remains unchanged except
for a small {ncrease in the acetate concentration.
This is controlled by dilution with wash water
from the filter. The catholyte is depieted in car-
bonate lons and a small percent of acetate ions.
and enriched in hydroxide ions during ita passage
through the cathode compartment of the cell.

5 The excess of hydrate jons is neutralized and the

loss in carbonate ions restored by passing the
catholyte through carbonation towers, in which
a stream of descending solution passes through a
rising stream of CO: gas f{rom 8 coke burning
baller. The acetate loss {s replenished ss noted
by running & small stream of anolyte into the
catholyte after it Is discharged from the cells.

In the United States patent to Raiph M. Har-
rington, No. 1,308,948, it is recognized that the
character and quality of the white-lead product

PNYC°0008335
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may be controlled by regulating the amount of
carbon dioxide supplled to the catholyte, and it
is further recognized that in order to obtain
rapid carbon dioxide absorption and at the same
time avoid precipitation of white lead on the
anode, it is necessary to maintain the catholyte
as compared with the anolyte relatively strongly
alkaline.

We discovered that the composition of the
white lead produced varies directly with the
HCOs ion or bicarbonate content of the anclyte,
Qur investigations have indicated that the white
lead formation is represented by the following
reaction equation:

3Pb(C:H302)2+-4N2a:C03 -+ 2Ha0 =
2PbCOs-PoiOH) 2+ 2NaHCO3 -+6NaC2HiOy

The composition of the basic lead salt precipi-
tated varies with the pH value of the solution in
which it Is formed. It will be apparent, there-
tore. that if only sodium carbonate (NaiCOy)
and lead acetate (PbiC:Hi02'2) were supplied to
the solution. the sodium bicarbonate 'NaHCO:)
content would progressively increase and the
ratio of HCOs to OH icns in the resulting pre-
cipitated lead salt wou!d increase until finally
only PbCO: would be produced. Ia other words
the carbon dioxide 'CO3) content of the precipi-
tated white lead bears a direct relation to the
sodium bicarbonate (NaHCOi) concentration of
the anolyte. This has been found to be true in
actual operation. In order to control the com-
position of the white lead produced. therefore,
it is necessary to control the NaHCO; content of
the anolyte.

Our discovery of the effect of the HCOs ion or
bicarbonate content of the anolyte on the com-
position of the white lead produced is described
in our United States Patent No. 1.845.713, dated
February 16. 1832, which covers control of the
bicarbonate content of the anolyte by maintain.
ing a uniform and deficlent carbonation of the
catholyte and adding an acid or a bicarbonate
to the apolyte.

Our aforementioned patent also points out that
it is desirable that the carbonate salt content of
the anolyte be kept jow—much lower than is re-
quired in order to avoid formation of white lead
ncrustations on the anode—in order to permit
washing the white lead free of these salts in the
finishing of the white lead separated from the
anolyte. This is important in the ccmmercial
production of white lead by the electroiytic
method, since the presence of any considerable
amount of alkali metal carbonate in the white
Jead product renders it unfit for use as paint pig-
ment. We have found that the difficulty in
washing the white lead sufficiently {ree of ad-
sorbed saits increases with increasing concentra-
tion of carbonate salt in the anolyte to a point
at which it is practically impossible to eliminate
them. This may be explained by adsorption of
the salts in the white lead particies, but it seems
more probable that a reaction may cccur as fol-
lows: .
212PHCOs.PHOH) 3) +~NazC0:1+NaHCOy =

. 3NaPbi! CO1:0H +H0

whereby the carbonate salf becomes chemically
combined and therefore very dificult or impos-
sible to remove.

Our present invention provides for control of
the biearbonate content of the anolyle by means
of excess carbonation of the cathoiyte and the
addition to the anolyte of an alkaii metal hydrox-

.. B

I
o

1

28

S0

-

4

50

88

70

ide. “Excess carbonation." as used herein and
as understood in the art, means carbonation in
excess Of that required to maintain the bicar-
bonate ion concentration of the anolyte at the
value necessary for the production of a. white
lead product of desired composition. The alkail
metal hydroxide may be added to the anolyte
in any suitable manner as. for exampie. by dis-
solving the hydroxide in the anolyte outside the
cell, by adding a preformed solution of the hy-
droxide to the anolyte outside the cell. or by add-
ing catholyte high in hydroxide ‘after electroly-
sis and prior to carbonation, ta the anolyte out-
side the cell. Each of these procedures effects
the destred control of the bicarbonate ion con-
centration in the anolyte, and hence the compo-

™ of the precipitated white lead. in a man-
uer such that the addition of ions not entering
into the composition of the precipitated white
lead Is not substantially greater than the loss of
such ions In the course of normal operation of
the cell. The solution of hydroxide for addition
to the anolyte may be formed by employing as
solvent the filtrate normally employed as make.
up solution. The invention permits simplifica-
tion of the carbonation operaticn and provides
a simple method of maintaining a supply of
anolyte of the proper concentrat:on with respect
to bicarbonate. Instead of controiling the car-
bonation operation to completely or partially
neutralize the catholyte solution from the celi
tdepleted in carbonate ion and high in hydrox-
ide) and, in the case of the partially neutralized
catholyte, adding an acid or b:carbonate to the
anolyte to compensate for the incomplete neu-
tralization. the carbonation operation may be
permitted to proceed to the point ar which ex.
cess carbonation is effected without the necessity
for exercising extreme caution to secure exact
neutralization or accurate deflicient carbonation
The invention simplifies the process also by elim-
inating the necessity for exact control of addi-
tion of catholyte to anolyte by electrolysis and by
seepage through the diaphragm to meet changes
in operating conditions. The composition of
anolyte thus harmfully altered can be adjusted
readily by the method of the invention. In the
preferred method of the invention. the carbona-
tion operation is so controlled as to effect sub-
stantially untform and excess carbonation of the
catholyte for each particular set of operating
conditions designed to produce a product of par-
ticular composition,

In accordance with our inventlon. using a bi-
fluid cell with a lead anode suspended in an
anolyte capable of yielding a solvent for the lead.
e. g.. sodium acetate. and a sultable inert cath-
ode suspended in a catholyte containing sodium
carbonate and separated from the anolyte by a
suitable diaphragm. and to which an excess of
carbon dioxide (COz2) is supplied in the carbona-
tion operation, the anolyte solution is sampled
and analyzed at regular intervajs, say every hour.
and its bicarbonate content adjusted to and
maintained at the desired figure by the addition
of an alkall metal hydroxide. as pointed out
abave.

For exampie, in a cell operated at a current
density of 30 amperes per square foot of cathode
ares and producing approximately .011 pound of
white lead per ampere hour and operating at an
anolyte displacement rate of 18 gallons per mun-
ute while maintaining uniform and excess car-
bonation of the catholyte, the sodium bicarbon-
ate content of the analyte Is maintained at

PNYC00C0833¢
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0.0561% through adjustment by the addition of
sodium hydroxide there!o to produce a white fead
containing 11.607* of carbon dioxide tCO1s. To
produce white lead of greater or smaller CO:
content the acid carbnnate content of the anolyte
may be increased or dacreased by the addition of
lesser or 3reater amounts, respecrively. af sodium
hydroxide. The exact acid cartonate content re-
quired for the production ¢f a particular white
lead product should be detcrmined in each in-
stance by experiment. The carbonare salt con-
tent of the anolyte is maintained at not exceed-
ing about twenty-five one-hundredihs of one per-
cent (0.25% ). and preferably less than six one-
hundredths of one percent 10.06% ). The signifi-
cance of the limited carbonate salt contei, va wie
anolyte specifled may be appreciated by com-
parison with the limitation of the carbonate salt
content of the anolyte necessary to avoid trouble.
some precipitation of white lead on the anode in
accordance with the Harrington patent. In this
case the carbonate sait content of the anelyte
may run as high as six tenths of one percent
(0.60% ), which content. however. will produce

white lead containing so much carbonate salt .3

that It is not feasible in commercial operatian to
wash it sufficiently {ree of such sait as to pro-
duce a first grade white lead paint pigment.

We claim:

1. In a process ¢f producing white fead of con-
stant particular composition by electrolysis in a
difluid cell involving the use of an anolyte ca-
pable under electrolysis of yielding a lead solvent
and containing a bicarbonate and of a catholyte
containing a carbonate which is altered during
the course of the process by removal of carbon-
ate {ons, and invelving carbonaticn of the cath-
olyte ta restore carbonate ions thereto and re-use
of the regenerated catholyte, the composition of
the precipitated white lead teing controlled by
reference to the bicarbonate fon concentration in
the anolyte, the improvement which comprises
adjusting the bicarbonate ion concentration in
the anolyte by subjecting the catholyte to ex-
cess carbonation and by incorporating hydroxyl
jons {n the anolyte in the form of a soluble metal
hydroxide in such an amount that the amount
of added metal ions of said hydroxide is not sub-
stantially (n excess of the amount of meta] lons
last in the course of normal operation of the cell,
the amount of metal hydroxide incorporated in
the anolyte being sufficient to establish there'n
bicarbonate ijons in the desired concentration,
whereby the acdition of lons not entering into
the compositian of the precipitated white lead is
not substantially greater than the loss of such
ions in the course of normal operation of the
cell.

2. In a process of producing white iesd of con-
stant particular composition by electrolysis in a
biftuid cell ipvolving the use of an anolyte ca-
pable under electrolysis of yieiding a lead sol-
vent and containing a bicarbonate and 8 cath.
olyte contalning a carbonate which is altered
during the coursé of the process by removal of
carbonate jons. and involving carbonation of the
catholyte to restore carbonate jons thersto and
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re-use of the regenerated catholyte. the compo-
sition of the precipitated white lead being con-
trolled by reference to the bicarbonate jon con-
centration in the anolyte. the improvement which
comprises adjusting the bicarbonate ion concen-
tration in the anolyte by subjecting the catholyte
ta excess carbonation and addinz to the anolyte
a suffictent amount of uncarbonated catholyte
containing hydroxyl ions to establish in the
anolyte bicarbanate ions in the desired concen-
tration. whereby ad-ition of ions not entering
into the composition of the precipitated white
i2ad is not substantfally greater than the loss of
such ions in the course of normal operation of
tha ~all

«. a0 the prececess of producing white lead of
constant parcizular composition by electrolysis in
2 bifiuld cell in which the white lead is precipi-
tated in an anolyte capable under electrolysis of
yielding a lead solvent and containing bicarbon-
ate salt, the steps which consist in determining
the bicarbonate ion concentration in the anolyte
correspending to the precipitation of white lead
of the particular composition, and maintaining
said bicarbonate ion content in the anolyte by
maintaining a uniform and excess carbonation
af the catholyte and by adding an alkali metal
hydroxide to the anolyte in such an amount that
the amount of added alkall meta} ions 1s not sub-
stantially in excess of the amount of alxall metal
ions Jost in the course of normal operation of
the cell but sufficient to establish in the anclyte
bicarbonate fons in the desired concentration for
precipitation of white lead of the particular com-
position.

4. In a process of producing white lead of con-
stant particular composition by electrolysis in a
bifluid cell involving the use of (1) an anaiyte
capable under electrolysis of yielding a lead sol-
vent and containing a carbonate and a bicar-
bonate and ¢2) a catholyte containing a car-
bonate which is aitered during the course of the
process by removal of carbonate fons, and in-
volving carbonation of the catholyte to restore
carbonate jons thereto and re-use of the regen-
erated catholyte. the composition of the precipi-
tated white lead being controlled by reference to
the bicarbonate ton concentration in the anolyte,
the improvement which comprises maintaining
the carbonate concentraticn in the analyte at or
below a predetermined maximum which s sub-
stantially less than the concentration resulting in
objectionable deposition of white lead on the
anode, and adjusting the bicarbohate fon con-
centration in the anolyte by subjecting s portion
of the cathclyte to excess carbonation and by
adding to the anolyte the remaining portion of
uncarbonated catholyte containing sodium hy-
droxide to establish (n the anolyte bicarbonate
ions {n the desired concentration, whereby the
concentration of icns not entering into the com.
position of the precipitated white lead is not in-
creased in the course of normal operation of the

cell.
GUNNARD E. JOHNSON.
REGINALD G. BOWMAN.
WILLIAM J. ENOX, Ja.
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INTERNATIONAL SMELTING & REFINING COMPANY
25 BROADWAY

NEW YORK
FREDERICK LAIST

VICE PAESIOENT December 20, 1937

Mr. D. B. Hennessy,
Bu'Ain g.
Re: U. S. Pestent Apzlication of
Messrs. Johnson, Bowman & Knox
Serial Number 178,352
Filed Lecember 6, 1937
For: Metnod of Producing White
Lead
Dear 3ir:

I am sending you herewith the original assigmment con-
veying title to the invention disclosed in the abecve noted appli-
cation to the Internmational Smelting and Refining Company.

This assignment was recorded in the Transfers of
Patents in the United States Patent Orffice under date of Dec-
ember 6, 1937 in Liber B173, Page 600,

Fill you kindly acknowledge receipt of this essign-
ment on the attached carbon copry and return for my files.

Yours very truly,

FL

Encl.
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ASSIGCNMENT

WHEREAS, we, GUNNARD E. JOENSON, REGINALD G. BOWMAN and
WILLIAM J. KNOX, JR., eitizens of the United States and
residents respectively of Hamnond, County of Lake, State of
Indiana, Gery, County of Lake, State of Indiana, and Hemmond,
County of Lake, 3tate of Indimana, have invented certain new
and useful improvements in

METHCD OF PRODUCING WHITE LEAD

tor which we have executed an application for letters Patent
of the United States, of even date herewith; and

WHEREAS, INTERNATIONAL SMELTING AND REFINING COMPANY,
a corporation organized under the laws of the State of
Montana and having a place of business at East Chicagc,
County of lLake, State of Indiana, is desirous of obtaining
the entire right, title and interest in, to and under the
said improvements and the said appliocation:

NOW, THEREFORE, in consideration of the sum of One
($1.00) Dollar to us in hand paid, and other good and wvaluable
consideration, the receipt of which is hereby acknowledged,
we, the sald GUNNARD E. JOHNSON, REGINALD G. BOWMAN and
WILLIAM J. KNOX, JR., have sold, assigned, transferred and
set over, and by these presents do hereby sell, assign,
transfer and set over, unto the said

INTERNATIONAL SMELTING AND REFINING COMPANY,

its successors, legal reporesentatives and assigns, the
entire right, title and interest in, to and under the said
improvements, and the said application and all divisions,
renewals and cantinuations thereof, and all letters Patent
of the United States which may be granted thereon and all
reissuss and extensions thereof, and all applicetions for
lLetters Patent whioch may hereafter be filed for said improve-
msnts in any country or countries foreign to the United
States, and all Letters Patent which may be granted for said
improvements in any country or ocountries foreign to the
United States and all extensions, renewals and reissues
thereof; and we hereby authorize and request the Commissioner
of Patents of the United States, and any 0fficial of any
oountry or countries forsign t0 the United States, whose duty
{t is to issue patents on applications as aforesaid, to
issue all Letters Patent for said improvemsnts to the said

INTERNATIONAL SMELTING AND REFINING COMPANY,

ites successors, legal representatives and assigns, in ac-
cordance with the terms of this ilnstrument.

AND WB HEREBY covenant that we have full right to
convey the entire interest herein assigned, and that we have
not exqeuted, and will not execute, any agreement ian ccaflict
herewitl,

" AND WE HEREBY further covenant and agree that we will.
communicate to the said COMPANY, its successors, legsl

represeatatives and assigns, any feots known to -us respecting
said improvements, and tpatiry in any legal proceeding,
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- sign all lawful papers, execute all divisional, comtinuing
and reissue applications, make all rightful caths and
generally do everything possible to aid the said COMPANY,
its successors, legel repregentatives and assigns, to obtai
and enforce proper patent protection for said improvements
in all countries. .

IN TESTIMONY WHEREOF, I hereunto set my hend and seal
this .72 ~day of e, , 1937,

v B173 il

STATE OF INDIANA )
COUNTY OF LAKR | 38

On_this < 244y of %«(Lv. y 1937, before me, &
¢ Notary Public in and Tor the State and County aforesaid,
‘ﬂ}__,ﬁ,:_!,(”rsoully sppeared GUNNARD B. JOHNSON, to me known and
ol to me to be the person of that name, who signed and
~ W0TANy'¢esled the foregoing instrument, and he acknowledged the
) feams to dDe his free aet and deed.
pou i

¥ — —, .;/:/'«\_,I_—-o-\__.\
w* : otary Public.

}
IN TESTIMONY WEERECY, I hereunto set my hand and seal
this L. day of A 1937.

e Foe- duc s

STATE OF INDIANA )
County of lake ) 83.

On this >>~day of PP s 1837, before me, a
Notary Public in and' for the State and County aforesaid,
personally sppeared REGINALD G. BOWMAN, to me known and
known to me to be the person of that pname, who signed and
aled the foregoing instrument, and he acknowledged tbe
otobohilrruntmdg\cb

- -s o P = ._-4————-—'——"‘ S -
»3 A > — "
o (T awe 1A “%‘" iomy Publlc.

r’"-u-.n

IN TESTIMONY WHRRBOF, I hereunto set my hand and seal
day of , 1937,

Pl ) 8
; -on this >~ ~—¥ay of 2L , 1937, before ms, &
Notary Public im and for the State and County aforesaid,
personally appeared WILLIAM J. ENOX, JR., to me known and
known to ms to be the person of that pame, who signed and
sealed the foregoing instrument, end be acknowledged the
same to be his free aot and deoa._\

e SO o
Wotary Public. -

A
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