m

I

680002761

Yt

ﬁ
o
5 B
A el
o e
g A,
- nlm.B
g =B
g Zd
3 ] =
s} mmm
@ 25
&
X3 R
g g
i
=
....,..uu“rw.. : b _ ul.l. o ~ R L..l ”

* N




o

10

15

.20

3

VL &Y 15 3wl [ ¥ R S S g 7/7

. s
((3 {382352
}57) s

q{=d

SMOKING ARTICLE

Abstract of the Disclosura

Selected heavy metal compounds, partilculariy
Icol:;per or nickel ir the form of their salts, may be
.coﬁplexed with selected aliphatic or arcmatic anines
and deposited on a solid support or substrate bto praovide
a material for the decectlion and/for removal of HCN frem
a mixcure of gAses; removal from cobacco smoke belrg
partléularly des {rable, Certain novel compositians are

also pravided.
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Backpround of the Irvention

It ﬁas been stated iﬁ var foug puhll&atisns, for
example In a Scholler erticle in Ghem. Zentr, 193%; 11,
p. 14602-3) and in au 2rticle yeported in cA 50, 8143d,
Ush;¥ne et al, Anal; Chem. ¥nl, 28, pp. 211:215 (195;),
that tobacco swoke may contain snall_mmount; of hydrogen
cyanide. Two patents to Keith, U.S. Pé'ilehg Nos. 3,251,365
and 3,450,543, and Litzinger fatent No.uéllié;éggﬁalso
mention the presence of hvdrogen cyanide Lo vtobaccu
smoke snd the Keith patents further discuss the possihle

effeacts aof this gas frnm a prysTnlagical standpnine.

Selective removal of hydrogen cyanide from
cigarette smoke by mezns of special filter compesitions
has been propssed on wvarisus eccasions, Alkaline
additives such as alkall metal carbonates énd the Iike
have been applied to conventional filter materials
in efforts to raecove or absorb any hydrogen cyanide
contained in tobacco smoke. Activated carbonaceous
material with & surface treatment of copper oxlde has
alsa baen proposed for hydrogen eyanide removal, Tn

Keith ec al patent, U.8, Patent No. 3,251,365 and in

“Ja
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© 'Rorsewell ek al patent, the examples given lndicate a

« ¢

'another Keith patent, U.S. Patent No, 3,460,343, the use of

Fuarious metal oxides, namely oxides of cobalt, copper, zinc

Lor Iron, on a garrier for removal of hydrogen cypaunide ia dis- .

Télosed. Im &2 mcre Tecent patent, Horsewell et al, U.S.
ﬁégigﬁt Mo, 3;550,600, zinc acetate in admixture with an
?érgpnic or inorgenic base on a smoke filter paper or
jceilulbbé.a;etace filger suppo¥t is deseribed as belng
ﬁeffé£tlve in the removal of various gdseaus compoaents,
3in;1uding hycrogen cyanide, from tobacco smoke. In the
K

é.reduction of from about 57% to as high as 857 of the

Jariginal hydrogen cyanida coneentyation in the tobacso smoke.

&n pbject of the present inventlon is to provide a

method and meass for the colorimetriec detection of cyanides.

i
Angther gbjlect of the presen. imventlon is to provide

a2 method and means for selectively removing eyvanides, and

particularly hydrogen cyanide, from gases,

A further gbject of -he present ilnvention is to

"provide a method and means for removing a major amount of any

hydrogen eyanide which may be present in tobaceo smoke.

A atill fuither object of the present invention is
“to provide novel compositions of matter having ntility as

selective filtrants For cyanides from other gases,

»-
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Tte compositions employed in accordance with
the present inventien are prepared by reactiﬁg a salc
of 2 transitisn metsl with en organiec amine to produce a
metal4a@1ue camplex.' The complex may be formed in situ

on a suitable filter base or may be formed and then

‘- added thereto,

The :transition netals which may be employec
in the present invention are preferably selected from
the merbers of the third period elements, end of these,

eopper, nickel, iron, cobalt and manganese zppear most

desirable.

fc Ls uol nevessary Lhal the Luregulag aelsls
be employed in any particular cationic form. It has
beey discaverad, However, that divalent nickal saltrs
aud either wonovalent or divaleut copper Salts are
particuiarly active and, consequently, salics corprising

these catlons represent a most preferred embodiment of

the present invention.

It has heen determined rhar the anionie portion

"of tha present metal salts has essantially no effect on

the urility of the present complexes. Xt iz desirable

that the salts be soluble in water or afqueous amnoaia,

howewer, and of thase, the chlorides are paxticularly prefex;cd;
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‘hydroxyl anions - are #lso effective. Similarly, metallic !

. gificeclous.

€ €

Othexr salts - containing sulfate, nitrate, phosphate, and

‘salts formed from organic aclds having 1 ko about 12 carbon
. —— e

atons may also he used In forming the wetal salt-amine com-

plexas, and of these the formate and acctate lans are most
1

‘There are essentially no limits as to the aminas
::which may be employed in forming the present metal-smalt -an;ine
;jccmplex.es. A particulsrly desirable class of amlnes,
;hnwever, inc ludes these amipes having & vapor pressure balow
gbout 0,01 mm, Hg. at 20°C. Examples of such substantielly
non-volatile anines are triethylenétetramine, Iminobispropyl- ;

amine, tetraetchylencepentamine, pentaethylenehexanine,’

diethanclemine, trizthanolamine, N-amineethyl ethannlanine,

N methyl diethanolamine, tri-isopropanglamine, N-[3-amino- .
propyl) morpholine, ¥-(2-hydroxyethyl} piperazine, hexamethyl-;
enetetrau.minc:, polymere of ethylenimine or polyviny! amine h&viﬂjg
molecular welghts of from about 450 Lo about 60,000 and anine l
;arids such a5 glycine. alanine, phenylalanine, prolim;.-, 1ysine:,
‘histidine and the like. Vhere amines of this non-volatile

"class are employed in avcordance with the preasnt invention,
_:].Lttle or no anine has bee_n found in the smoke strean and ic
hae therefore been assumad thar it has been retéined on the
.carrLer. Such a result has the advantage that the onl.:r.ap—
parent effect gn the filtared smoke Ltself is the Yemovel af
detrimental cyapide components. A preferred class of amines

~comprises those amines soluble in water to the extent of at

lpast 10 wefght, percent,

292200089
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The reaction of the metal salt wirh the complexing

amine is ecarried out with a malar excess of the amine,

preferably at a molar ratifo, amine to metal salt, af at least
3 to 1 and more preferably 2t a ratio of at least 4 to 1,

The reacrion is preferably carried out ina galvent for both
the reactants and the cumplex product. The reaction is a
straisht forward adéitiom of the complexing amine to the

galtr of the heawvy meral. Whaxe thea complex is soluble in rhe
solvent medium wsed, any precipitate chat is foxrmed may Le
separated by the usual procedures - for exampls, by flltration
or decantation - and <he complex obtained from the remaining!

solution by evaporatlon or Jiscillation of the scolven:.

The solvent may be any ligu{d medium in which the
reactante azre soluble, such ag water, aquepus ammoniz, lower
alkanols or even the liquid amine icself, Preferably, the
complex formed is alse sglubtle in the resction medium as im-
purlties In the form of precipitstes may then be removed
eas1ly and rhe complex obrafned by such usual solvenc
remncval procedures as evaporation. In the event that the
tonplex formed is insoluble in the reacztion solvent
medium, or crystallizes outb, it may be separated from the
suparnatent - for example, by filtrarion - washed and,

1f desired, purlfiad further,

- i
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Temperature conditions for effecting the reacktion
are mild, The reaction will proceed satisfactorily at roon
or ambfent tenperatures or at any temperature of from abour

4% to about 90°C,

If the metal sa2lt-amine ecomplex or additfiom product
is prepared In a liquid reaction medium, it may be concen-
trated and then absorbed ontec 4 substrate or carrier capable
of scting as a support for the dry wetal salt-azaine complex,
After deposition of the complex, the product is then dried

by various known pracedures,

The preparation of the desjired metal salt-amine

complex may alsn he carried aur In situ on the surface of the

carrier or where it is to be used., 1In such a case, one uway
apply 4 golution of onme of the reactants, for example of the
metal salt, to the carrier, dry at a temperature of up teo
about 100°C and then introduce the second reactant, for
example the anine, either undiluted or In solutien, a period
of ahout a few minntes ro ahout one hon* heing allowad o
permil bhe couples to form Leloure doylug che coapositlion,
The solvents for the separate solutions may be any of those
mentionad for carrying ocut the reaction. The tamperaturs

conditimms required for forming & metcl-amine eomplex by In

siru deposition and reaction will range from about 0*°C ko about
§itu dep

§0°C, hut should mok exceed the decomposition tamperature of

any component or produck.
=f-
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Where the complex is applied to a support or
substrate from solutien, it is obvicus that the solvent
should be zelatively wolarile so that it nay be easily
evaporated and remcved froo the solid substrarz. Warer,
acetone, or a Llower alkzuol of from 1 to about 4 carben

atems are particularly suitable for this purpose.

The complexes formed N accordance with the
foregoing processes generally exhibit a metal ta co-
ordinated amine group mole ratio of abour 1:1 ko L:4&,
This ratio dees not, however, rellegt the presznce of
addirional amine groups which mzy be present in the amire
ligand, but which, for sreviec or other reasons, are not
co-ardinated with the metkal. Thus, for example, where
palymers such as those of erlhiylenirine are enploved,
there will ordinarily be 2u excess of amine groups beyond

these required to fully couplex the netal sali.

Where tha complex on the supporring substrate is
to be urilized {n 8 cigarecte filter to resove or squEster
the cyanide component in the maln stream tobacco swoke,
one may enploy 2 cellulosic cigarette filter papser as the
substrate, 3Juch paper ls gererally sufficiently absorbent

to take up the desired amount of the solubilized complex,

022200089
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Alternacively, one may use a typical cigarette filrer
material cueh as eelluloee neerate filaments of 1.5 to &
denier as the substrate, These f[ilamencs &re cagable of
retaining the sclid complex in sufficient gquancity to permit
zdzquate contact of the complex with the main scream smohke
0 48 to rumove any cyanlde component from the gaseous
fractions. In genera’, the preferred substrates are of the
porous variety, particularly those having 2 surface area
greater than 0.4 square meier par gram, wmost preferably

greater than 1.0 square meter per gram,

Other supperting materiala that oay be used are
activatad carbon, charcoal or 8 molecular sieve such as
that produced by the Tinde Division of Unien Ca-bide Corg.
and identified as Linde Type 54, Addirionally, a micro-
porous polvmeriec preduct of vinyl chleride, preferably
those types described in a Totnson ek al patent, namely
U.5. Pacent Yo. 3,528,433, has 4lso proven extremely ef-

tec tive,

Apsther snd particularly usaful suhserate far the
wunplex is granular activatel alunina having s "BET"
surface area cf about 200 mzfg such as that sold by the
Reyniolds Chemicals Division of Reynolds Metals Co.,
Richmond, Va., and which is identified as a type RA-1

activared alumina.

~10-

TLL200089

:

ﬂ

ﬂ



10

15

20

23

(¢ (C

Thz deposited metal salt-amine complex may be
present in the supporting materzal in an amount of about .17

to azaut 40%, preferably 1 to 10%. The complexes generally

have & green, blue or purple coior gﬂdkwgimqug}Qe is absorbed,

become colorless. This provides a2 visual indiczation of the

extent of utilization of the conplexes. The color change is

This coler change In the metal salt-amine complax
addiclonally provides a useful mears for deteccing the
presence of eyanides in gaseous or liquid medium. Thus the
complex - supportzd by 2 carrier or not - way be utilized ag
a detector to warn of the necesslity of employing a flltering
device suzh as the gas mask more fully describec below,
Although mere wisual inspaction of complew is adequare for
Jdetevtivn of vyanldes in a fluly, this ioventiur also eu-
.compasses the use ¢f couaplementary apparatus ~ for exampls,
a conventional colorimetric device which would register any
decrease in the absorbence of the complex at its character-
istie wavelength - s¢ as btc automate the dereector cr to

convert it ints a quantitarive measuring devieca.

It has additionally been discovered that where thre
substrates - for example granulsr microporous polyvinyl-
cileride - oI the present complexes mormally exhlzit poor
hulk flow characreristics due to interparticle elactrostatcic
atkraction, incorporation of such conplexes wmexpectedly
impreoves these characteristiecs., Thus, ane advantage inherent
in the present complexes resides in their propersity to reduce

the usual handling difficulties common to any particulate

-11-
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and provide ¢oatings which ave electrostatic-inhibiting or
electrically conducting. Thus resin powders trceated with fyom

about 1 to 2C% by weight, preferably aboat 5 te 1% of such

complexas may show improved flow, du¢ to zlteratien in elecctro-

srarcle interaction,

The following examples are #linstrariva:

kxamp.e 1 ) !

Cuprous chloride {0.99 g, 0.01 mole} and triethannl;
anine {5,19 g, 0,035 mole), the latcer being iut&ntiandli;nig.
excess, were disselved in 100 nkl. of methanol. The mixture
wzs shaken well, filtered, and allowed to stand for three days.
Swall green crystals were depysited, Analysis of these Ly

atomic absorption soectroscopy showed 28,07 Cu; zalculaced

for 1:1 comalex, 25,60%. Eilemental analycis was as follows:

Elenentc Tound Calculaced
&!.
c 23.98 29,04
H 5.95 [ ]
N 5.60 5.64
cl 1447 14,29

A sample (160 mg) of the green crystals was dis-
solved in 2% ml of water giving a blue svlution. The ad-
dictign of 22.35 ml of 0.1134% M KCH (2.534 williwoles) dis-
charped the tlue coler, This gives an equivalent weight
for the sample of 63.13 (caleulated 62,05), when on2 assunes

a rrivalent cuprocyaride lon formed such =s Cu(CN)&F: .
I

-13-
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Examplz 2

Cuprous chloride {3C,0 g, 2.20 mole} was dissolved

with srirring in 250 n! of concentrated NHQOH {the (
anmaniz effactively praventad hydrolyels and redox
reactiomns), Polysthylenimine (Dow Chemical Co., PEI-18,

mol wt approx. 1800}, 34.8 g, or 0.30 formula wt equivalent,
was dissolved in 103 ml of water znd added all at once to
the first solurion, The wixture was stirred fur three
houcs, then transferred to an evaporabing dish and

allowad to dyy under ambiant conditions, The material

was taken up ilu wethanol, Ciliered Lo remwve lonsoluble
matarials and tton evapsrated to dryness. Furthey

drying in wacuo over PEOS vielded 59.2 g of blue,

Lrialile glass; copper anslysis, 20.2%.

Other preparations sinilar to tnat described gave
produsts with goppor contencs ranging from 12 to 197,

o5t being L5% to L3%.

4 solurion of 1 g of the glassy produet in 30 ml
a7 water was preparad and 10 wl of the solution was used
to inpregnate 5.00 g of 40 Zo 80 mesh accivated alumina
(Tyae RA-1 from Beynalds Chaerieals), FiTtration and drying
in vacug over P205 yielded 5.19 g of Iight blue macerial
containing 3.7 wt % of the complex. This was ra~sieved f
te 40 te 80 mesh bheFore use in cigarettes. Similar dim-

pregration of micropursus polyvinyl chloride was done,

“lh-
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Exauple ]

Using tha pracedure of Exzmple 1, the following

cupric, ferrie, ferrous, manganous, nickelous, and

cobaltous chlerides or chelr hydrates were converted to
their triethanolamine complexes, Each salt was dissolved
in methanol, ar least two moles of triethanolamine was
added, and the solution was £iltered, The filtrate was
used to imprapuate a uwicroporous polyviayl ehloride

(PVC} support which was dried and used n cigarecte

filters,

Exanple &

The supported complexes prepared in Example 3
ware evalusted ‘n cijzsrebta Eilters by filling an § nm
space and ettaching the filters > 65 mn yods., Test
smaliing showed the following reductions from the delivery

of a conteol cligarattie:

Mecal Cation % Reduction HOMY
Cur, 100
Cuy o a1
CESUN o4
Fe 48
Co,, 36
Mn i7
- =1o~-

.
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Tt will b= neged that the cuprouvs, cupric and

nickelous cations were the most eflective.

Exanple &

Activated alumira and microporous PYC carriers
Impregnated with cuprous - FEI complex prepared as
deseribed in Exnmﬁlc 2 wcre loaded into the 8 mm long
space batween twe short cellulcose acetate Iilter plugs
{a "plug-space-plug’ filter) and the filters were attached
to standsrd 65 mm commercial cigarette rads, These
cigarecres were cmoxed and the zas phase was sudbjecred

to infrared analysis,

The reluciion of certain gas phase couwpunents
vs, the reduction of evanide is tabulated below to show

the ralative selectivity for TICK:

Complex % Redwetion _ __ _____
Carrier mgfelaet,  ECH Acetaldehyda Isoprene
Microporous PWC 23 33 36 8
Activated Alumina i0 92 2L (=3)
14w

b

242200089
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Example ©

Nickel chloride hexahydrate (57.5 g, 0,20 mole)
was dissolved in 200 ml of water, A solution of poly- i
ethylenimine 18 (PEI-138, 34.8 g, 0.8 nitrogen equivalents)
in 100 ml of warter wams added quickly with virorous
atirring, The light-green nickel aclution turncd deep
blue, The solutlon was transferred to an evaporating dish
and allowed to evaporate to dryness. The glassy solid
thus obtained was crushed and further dried under vacuvum

o yield 80.6 g of blue material.
Nickel analysis: 153,500, expected 19.37.

Cne gram of Hicl?jPEI-LS complex was dissolved in
30 ml of water. This selution was used ro impregnate a
5,000 g sample of £3/80 mash 2lumnira {Type R1-1}. The
alumina was flltered, freed of excess ligquld, and dried

under vacuum ovar P205. Tre alumwina adsorbed 2.5% (added

weight) nf the complex. A CoClfPR1-18 compTrx was

similarly adsaorbed viote aluwica (3.7% added weight).

Ezch of the two samples wes loaded into a plug-
space-plug filter and mounted on a gtandard cigaverte rod,
The assembled cilgarettes were smoked and analyzed for HCN

removal by cormnarison with the standard.

-17-
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Compos Ltion Leading RTL HCN Hemoyal

Stapdard cigarette LR 5 - - -

CuCl/PEI 18 150 rg. 5" 87.5%

HiclszEI—lB 200 mg. 4. 9" 87?.5%
Example 7

A granular microporous polyvinylchloride cigarette

filrer material prepared in acenvidance with Example 1 of

U.8. Patent Ho. 3,528,523 was divided into two equal pc:tionsé

Cne sdmple - designated & - was maintained as a contrel,
and rhe second - designared B - was spray-traated with an
ethanol soletion of the cuprous chlovide-polyethylenimine
complex of Example £. After incorporation of 7% by weight
of the complax, sample B was dvied in a vacuum sven at IN°C

to remove the ethanol,

The two samcles were then messured in Aaccordance
with ASTM cpocificarion D 1893-67T, Method A, bo determine
thelr relacive bulk flow characteriscics. TIn carryihng out
the test, & stanless steel Funnel having a 0.95 cm
dizmeter opening at the bottom was stoppered and then
filled to overfiguwing with a sanple. The Lop of the

funnel was then scrapcd off level wirh & straight edge.

~18-
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The bulk flow measuremert could then be taken by
recording the time required - after opening of the

funnels stoppered bottom ~ for emptying the funrel,

For sample A, this emptying time waz 35 sec.;
for sawple B, 22 sec, Accordirgly, the shortened measure
for the treated filter material established the effecrive-
nees of the complex for improving the bulk flow properties
ol parriculate waterials sormally capable of retaining

an electrostatic charge.

| =] [
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‘amount from ébout 0.1% to 40% by weight thereof, the cation

. theredf,

(_(

=

L. & smoking-/artic le eomprising & tobzcece or
tobacco-substitute p;}rtion and a smcke filtering pertion
therefcor, said smog;é filtering portion containing a filter-
ing element and a/mer;il galr-amivne complex, seid comples

being Lré.c}r rdted In said smoke filtering portion in-an

of said al =alt being salected from the group consisting

of copper, nickel, from, cobalt, manganese, and nixtures

2, The articlg of Claim 1, wherein the metal

salt-amine complex exhipits a mole ratio of metal cation

to co-prdinated amire padical of about 1:1 to about 1:4,

1‘1:"'4:-28 of Claim 2, wherein the anine
/
of the complex 1s a mon-volatile emine having a vapor

pressure below 0.01 mm. Hg. at 20°C.

4. The a’tf}i e of Claim 1, wherein the metal_

salt of the complex ha cation selected from the group

eonsisting of divalenyjion of copper, of nickel, monovalent !

ion of copper, and miytures thereof.,
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laim 3, wherein the metal

5. The article of
s2lt of the complex has a an selected from the

greup consisring of divalfnt ion af copper, of nickel,

monovalent ion aof copper‘}Jnd niteres thereolk,

) 6. e article off Clalw 3, wherein the :

filtering gpotrtion conprises/ a filter base carrier having

a rurface aresa greatar thap 3.4 square merer ner gram.

7. The arti; of Glaim 2, wherein the anicaic
pertion of the metal salt is szlected from the group !
cons ieking of chloride,{sulfata, nitrate, phesshate,
and hydroxyl iors, corggdnic acid ioens having frow [ te

about 12 ecarbom atoms,f and mixtures thereof.

ﬁj &, The arcicle of Clalw 7, wherein the metal

[
salt of the complex 15 selected from the group consisting
of cuprous chloride, cupric c¢hloride and nickelous chlaride

and the amine i3 a peolyalkylenimine heving a molecular

waight ct from about 43U ta zbout 64,000,

9. The cumpcs'{tior, comprising 4 matal salt-amine

complex, wherein rhe cdtlon of said me:al salt 1s selected
from the group consisting of ions of copper, nickel, iron,
cobalt, mangznese A ixtures therecf and wherein -said
2iine {s selecled [fom the group vouslisting of poly-
alkylenimine and pelyvinyl amine having 2 molecular weight

of from about 450 /to about 5, 003,

2.
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- cchalt, mangar}e'se, and mintures theresf and moniroring said

10. The composifion of Claim 9, wherein the

metal salt-amine complex gexhibits a4 mole ratio of metal
cation to co-ordinared ahine radical of about 1:1 ta

about 1l:4.

11. The conpoaftion of Claim 10, wherein the
metal salt of the corplek has & cation selectec From the
granp eonsisting.of di t iom nf eonpper, aof nickel,

monovalent Lom of copp and mixtures thereof,

12, The compodition of Claim 11, wherein the

amine of the complex isfa polyalkylenimine having a

moniovalent welight of fiom about 450 toc adout 60,000,

‘,/ 13. A methaod Fnr/_‘d_e_l_:e_c_t_'ing the presenca of.cyanides

1

in & fluid comprising contacting said fluid with a metal

salc-amine complex, Ahe meta]l cation of said cemplex being

selected fro £-group consisting of cepper, rnickel, iron,

comp lex fo%hange in color thereof. i

4. The mefhod of Claim 1}, wherein the metal

salt-cemplex Is supforted on an essentlally inert carvier
{n an amoumt of £ bout 0.1% to A0% by weight thereof

and the fluid is gas .

£84200089
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15, The mechdd of Claim 14, wherein the meral
cation ul the complex isf seiecrted from Lhe group cons Lsting

af divalent ion of coppfr, of nickel, menovalent Zon of

capper, and mivrures thdrdof.

16. Th wod of Claim iJ, wherein che gasepus

fluid is tobaccc smokd and the coamplex is located in a

cligarette filter elemgnt,
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Full Marme
4. . O OSSPSR .
Full Hame
declare that we are respecrively
1 teitienof . Ehe United Srares of Aseriea . e e

tehmrand,, State af Virginia .. .......;

e auperyl

residing at
1Chey

1. tcitisen of _the United States of Amexice

: e 55
residing st ... _Chestarfleld County, i'v af Fichmend, State of%xgﬁh
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that we verily helieve we are the origine, first, and g0 o.voors of the invention or discavery in ...
. e, SBURING ARTICLE

T

described and claimed in the attached specification; that we - 10t kaow and do not beliere thae this irvention or discovery
wis ever known or used in the United Siztes before o 10i- 1 or discovery thersol, or patented or deseribed in any
prineed publication in any couniey belore our nvention or discovery thereof, or mure (fan one rear prior b this applicatior,
o in public use or o sale in the United States more than ooe year prior to this spplication; that this investion or discovery
has niot been patented in sy countey fereign tn the Un-red States on an application filed by us or odr legal represenatives
or assigns more than twelve months belore thiv sppliceticn: ard that 20 applicetion for patent on this inveniien cr
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We heceby appoint Elmnerjl{ Heljerich =Eegistration Tve. 12,316, Norman ™ Schmﬂer-—Reg:stratmn Mo, 13,262, John
T. Keltan -Hegistration No, 15,337, Willizm H. Vogt L2 — Begisration ™o, 19,439, Herbert BlzCher—Registration Mo, 20,368,
Howard K. Kothe— Registratian Mo 18,403, Thomas V. Hevanen -~ Registration Mo, 20,313, Robert E. Kosmsii—Hegisteation
No. 24,837, Sievaff ). Bosses ~ Registration Mo, 22,291, George ). Hrandt, jr.—Regstiation MNo. 22,071, [ates ). Daley—Reg-
istration Mo, 24,138, James W, Badie—~Registration No. 20,903, Robert |. Fichelburg—-Registcation No. 23,057, and Robert
M. Freeman—FRegistration Mo, 16,629 ry strorneys, with Fuli power of substitution and appointment of associate gttorneys. to
prosecute this applicarion and bo ransact all tusiness in 1he Falent Office comected ehebewith. .

And serd ali correspondence ro— i g Ay
WATS0ON LEAVENWORTH KELTON & TAGGART, T PARK, AVENUE, NEW YORK, M. Y. 10017
oo r (Telephane: 212 6534221,
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