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UNITED STATES

Pa.tented June 6 1905

PATENT OFFICE.

"CLARENCE Q. PAYNE, OF STAMFORD, CONNECTICUT, ASSIGNOR TO THE
INTERNATIONAL SEPARATOR COMPANY, A CORPORATION OF NEW

dJ ERSEY

 APPARATUS FOR MAGN ETIC SEPARATION.

SPECIFICATION forming part of Letters Patent No, 791,494, dated June 6, 1905.
 Application filed Pebruary 2, 1903, Sorial No. 141,402, '

" To (DZZ whom uﬁ MaAY COCErw:

- Be it known that I, CLARENCE Q). PAYND a
citizen of the United States and a resident of
Stamford, in the county of Fairﬁeld, State of
5 Connecticut, (having a post-office address at
99 John street, in the city and State of New
York,) have invented certain new and useful
Improvements in Apparatus for Magnetic

Separation, of which the following is a full,

1o clear, concise, and exact descrlptlon |
My 1nvent10n relates more particularly to

improvements in magnetic separators of the:

oeneral tvpe"descrlbed in Letters Patent Nos.

64:1 147, 641,148, and 641,220, granted to me

15 January 9, 1900. -
The present mventlon consists in further

improvements in the construction Qf the cyl-

inder or separating-carrier with a view to an

increase of 1ts eﬂimencv and smlphﬁoatlon of

20 “1ts structure.

It consists, further, in an 1mpr0ved struc- -
“line dispersions” of the.

ture for obtammo*
ﬂux density in the magnetic field and ‘also

““point” and line dispersions thereof jointly,
25 in the latter case without any accompanying

decrease of the available positions for attach-
ment of the ore particles undergoing separa-
tion, a further feature being that the surface

. of the carrier is so formed that the falling ore .

30 particles cannot escape the point and lme dis-
persions of the flux density.
I will-describe my invention by reference to
the accompanying drawings, in which—
Figures 1 and 2 illustrate, broadly, by dia-
35 grammatic sectlons through a magnetie field,

the novel means em’p]oyed to secure point and .

line dispersions of the magnetic flux therein,
- the machine being of the type in which a hol-

low separating-cylinder is arranged to revolve

40 between. opposing magnetic surfaces, one of
grhich 1s outside and one inside of said cylin-

er
separatmo'—carrler adapted to be used in con-

~ nection witha machme having pole- -pieces ex-
45 ternal to the carrier, which therefore 1n such
case need not be hollow. | Figs. b and 6 1llus-

trateanother and the preferred manner of con-

Figs. 3 and 4 illustrate another form of

| structing a hollow separating-cylinder adapt-
ed for use in the types of machines illustrated.

in my previous patents above referred to.
Figs. 7 and 8 show in section and in plan, re-
spectlvelv, a type of separating-machine in
which a separating-carrier such as shown in
Figs. 3 and 4 may be used. Fig. 9 is a sec-
thIlELl elevation of another type of machine
having a hollow separating-cylinder and op-

_posing magnet-poles arranged one inside and
one outside of said cylinder. |

The same letters of reference indicate the

‘game parts wherever they are shown.

In the application for Letters Patent, Serial
No.. 72,322, filed August 17,1901, 1 have shown
and claimed, broadly, a novel type of separat-
ing-cylinder in which magnetizable plates or

Jaminge having projecting edge faces are em-

ployed tosecure certain important advantages.

In my present invention I also make use of g,

series of thin iron or soft-steel plates in the

construction of the transversely -laminated

separating-carrier. Suchlaminated construc-
tion of the cylinder lends itself readily to the

provision of teeth to produce point or line-

dispersions of the magnetic flux and is also of

55

60

advantage in that Fouca,ult or.eddy currents

are suppre%ed so that the cyhnder can be
vurned in a strong magnetic

In accordance with the present invention
the edges of the plates are arranged to over-
lap, so that the edges of contiguous or adja-~
cent plates are brought out of alinement with
each other or are exposed. These edges may

be wedge-shaped, as shown in Figs. 1, 3, and

5, or they may have parallel sides and blunt

ends, as shown in Fig. 2,-or they may have
any intermediate forms or modifications of
In general '1 have found that

these shapes.

the most Intense magnetic effect upon ore
particles for the purposeof separation is pro- =
90

duced by placing a series of teeth of proper
shape along the edges of the plates.
tive arrangement of the magnetizable plates
or laminse is preferably such that while the

plates or lamine are contacting the adjacent

Held with- com-
paratively llttle,expendlture of energy. |

The rela-

75
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2.

outer edges of the plates are substantially out '
of contact with each other—that is, out -of
contact:over nearly all of their extent.
Considering the effect of a single wedge-
shaped edge or tooth, as A B C, Fig. 1, upon
the magnetic lines of force within the field
between the pole-pieces or magnetic surfaces
Mand N, itis evident that the magnetic den-
sity will be greatest just within and the mag-
netic divergence or dispersion will be greatest
Just without the points or corners Band B’ of
the wedge-shaped tooth A B, since they are
each formed by the intersection of three planes
and also because they are ontheline BB, which
is nearest to the magneticsurface N. At Band
B, theretore, point dispersionsof the magnetic
flux are thus formed within the field, and these |
‘points -are centers of the strongest attracting
force for the ore particles in the field. The:
20 Jine joining the points B.and B', formed by the |
mtersection of two planes, secures here line
-glispersions of ‘the flux density within the field
and “by its pesition exerts the longest :and j
strongest attracting force upon ore particles
25 placed:along its length. Line ‘dispersions of |
the magnetic flux are also -obtained along the
lines A B, A’ B, B:C,:and B'-C/, which form |
the bounding edges -of the wedge-tooth A B i

IO

C, Fig. 4; ‘but ‘the:attracting force decreases i

30 along these lines as the distance from the
points B-and B’ increases. |
‘Wihen ‘the ‘teeth are formed, -as shown in.
Kig. 2, with a face or edgeof some little area, |
pomt -and line dispersions of the magnetic '

35 fluxwill becobtained atthe.corners-and hound- .
ng -edges of the teeth; but there will be:a
slight leakage-of lines-of force between the
flat 4ace ‘of the tooth and the magnet-pole N,
‘which will mot ‘be directly available for at-
4o ‘tracting oreparticles, especially those of slight
magnetic susceptibility. I therefore prefer!
the form -of tooth illustrated in Fig. 1. '

In applying my invention to an-operating-
machine 1 make use of a series of thin iron

45 plates having teeth upon their outer edges,
and which are someunted :and assembled that
the teeth:of adjacent plates overlap or are.
brought outof alinement with -each other, as !
shown 'most clearly in Figs. 2 and 5. Tt is
possible to :secure by my invention in this
way a far greater intensity-of magnetic effect
upon feeble magnetic materials undergoing
separation and amore efficient distribution of
the lines-of force at the surface of the sepa-
55 rating-carrier than has heretofore been at-
tained. It will also be evident that these ad-
vantages are secured without any reduction
of any-of the available positions for attach--
ment-of theore particlesalong the points and
edges of the teeth; but, on the contrary, the
number of available positions for attachment
15 increased when the ends of the teeth are
offset but in contact at their bases, as above
described. Inthe form of machineillustrated |

60

| which project through said drumheads.

791,494

in Figs. 1 and 2 the separating - carrier or
hollow cylinder is built up of thin iron or soft-
steel circular plates, rings, or disks, the eyl-
inder being arranged to revolve between two
opposing magnetic surfaces or pole - pieces,
between which a magnetic field is formed, one
of said pole-pieces being on the inside and the
other on the outside of the cylinder. This
formofseparating-carrier, due toits laminated
construction, can be revolved with great case
through the magnetic field, since Foucault or
eddy ‘currents ‘are suppressed by the subdi-
vision of the cylinder into thin iron plates.
In the preferred form of my invention, how-
ever, where the machine is of the hollow-cyl-
inder 'type, with-one pole inside and the other
outside of the cylinder, the cylinder is pref-

| erably subdivided longitudinally as well as

transversely, as shown in Figs. 2,8, and 6,
for the purpose -of preventing undue leakage
of the magneticlines from the inner pole-piace

around ‘the circumference of the eylinder.

Such a-cylinder is preferably built up of ‘seg-
mental plates having toothed edges of suit-
able form, the plates being fitted between and
supported by longitudinal tie-rods VV. Said
tie-rods-are supported in-end plates or drum-
‘heads-at the ends-of the -cylinder in such a
way as to make a sort:of cylindrical squirrel-
cage frame, and-said tie-rods may be further
supported :atintervals:along the length of the
cylinder by means of tie-rings R R. The
segmental plates or laminations are recessed
at their ends, so:as to fit in between the tie-
rods and the frame, and in this way the cyl-
inder may be ‘built up by slipping these plates
along the rods before one of the drumheads
18 secured to sald rods. When the cylinder
18 thus butltup, the drumheads:will be tight-
ened upon the laminated plates by means.of
nuts screwing upon ‘the ends of the tie-rods
The
tic-rodsshould be made of non-magnetic metal

| or alloy of high electrical resistance, such as

manganese-bronze. The cylinder when thus
builtup forms-anannular laminated armature-
ring the magnetic circuit -of which is inter-
rupted in the directionof its circumference by
means of the alr-gaps between the successive
rows of segmental platesand is alsointerrupted
in the:direction of thelength of the cylinder by
reason of 1ts transversely-laminated structure.
The segmental plates by which such a cylinder
1s built up may be provided with any desired
form of teeth, and the plates 'may be so con-
structed that ‘when assembled between the
tie-rods the teeth of adjacent disks will be out
of alinement or staggered. By this construc-
tion Iam able tosecure the-advantagesalready
pointed out, in that Foucault or eddy cur-
rents are suppressed and a greater control of
the positions:of the lines of force in the field
1s secured, the laminated construction lending
1tself with great facility to the provision of
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* the surface of the eylinder with the most ef-
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fective dispositions of lines and points from
which the magnetic flux is dispersed or upon
which said flux is concentrated.  Asshown in
the drawings, the relative arrangement, of
the magnetizable plates or laming 1s such that
while the plates or laminz are in contact the
adjacent outer edges of the plates—that s,

the teeth—are substantially, but not wholly,
out of contact with each other, the extreme

points of the teeth being free.

The form of separa,tmo'-carrler shown 1n
Figs. 3 and 4, which 1s intended to-be used:
in a machine of the general type shown in.

Figs. 7 and 8, is built ap by assembling a

series of thin iron or soft-steel circular plates-

~or disks upon a shaft T, said disks being

20

30

35

clamped together in any convenient Way——for

example, bV means of a key and compression-

flanges, as shown in the 1llustrations. My in-
vention can be applied to such a form of sepa-
rating -carrier without difficulty, since the
laminations or disks may easily be assembled
upon the shaft in such a manner as to present
the teeth of adjacent disks in staggered. rela-

tions at the surface of the cylinder thus built.

up, the key upon the shaft serving to prevent
the disks from relative rotation.

machine with its separating - carrier con-

structed in accordance with my invention. The

magnet-coils W W’ are placed on the sides of
the machine, and their cores are connected
by means of the yokes O and. P. The coils
are so wound and connected that when they
are charged with an electric current, prefer-
ably from a dynamo-electric. machme., the
magnetic flux generated in the cores of the

- ma,o*net forms two circuits, as shown by the

-broken_ lines and arrow-heads in Fig. 8.

A

- magnetic field is thus established 1n the space

45

between the opposing magnetic surfaces of
the pole-pieces M and N, as shown in Fig. T.
The cylindrical separating - carrier S T is
placed centrally between the pole-pieces M'N

- and at a short distance from their surfaces,

50

which are approximately concentric with the
separating - cvlmder for a portlon of their

lengths, as Shown in Fig. 7.

- means for retaining the material andergoing

55
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separation in close proximity to a consider-
able segment of the cylinder.. For this pur-
pose the pole-piece N is preferably extended
along a considerable segment of the cylinder’s
surface below its horizontal diameter, so as
to form a guide-surface for the ore mixture
while passing through the field.
of the pole-piece may also be provided with

a lining-plate or wearing-plate, as shown in

- Fig. 7, although such a plate is not essential

to the proper operation of the machine.

To.increase or diminish the air-gap between
the separating-surface of the cylinder S and

_ In Figs. 7
and- 8 I have shown a complete operating-

‘while within the field.
The apparatus is prefera,bly prowded W1th-

The surface |

**heads,”

the pole-piece N the shaft T is supported in

hinged bearings Q Q’, and the yoke O is pro-
vided with screws L I/, so that it may be

-moved alonﬂ‘ the core ends of the magnets

W W'

In_operating the apparatus the magnetic
field is charged, and the separating-cylinder
is caused to revolve through the field in the

2 3

70

direction indicated by the arrows by means

of a pulley X, keyed to oue end of the shaft

T, driven by a belt connected with any con-

venient source of power. The means em-
ployed to revolve the separating-cylinder are,
however, not important, since the suppression
of all Foucault or eddy currents by the con-
struction of the cylinder permits it to be re-
volved with an expendifure of very little
power, and by varying the diameter of the
driving or.driven pulleys the speed of -the

eylinder may be readily adjusted to the re-
--.qulrements of the matemal undemomg sepa-
'mtlon |

75

30

The material to be separated a,fter crush-

ing, if necessary, to unlock .the minerals to
be separated is introduced from any conven-
- ient source of supply H by means of the.

90.

guide-plates E F G into the magnetic field

between the cylindrical carrier Sand the pole--
piece N. The magnetic ore particles of the

material are then attracted and held to the
points and edges of the toothed surfaces of

the carrier S until by the continued rotatiofi

of the carrier they are conveved out of the
field.

- During their passage throua'h the
surface of the pole-piece N, Whlch 1s prefer-
ably made approximately concentric with the

95

Held the

100

cylinder S, and its relative position to the

cylinder serve to retain the-ore particles in

close proximity to the surface of the cylinder

‘along a considerable segment thereof below

its horizontal diameter, and while the non-

| magnetic or non-attracted .particles are thus

readily discharged from the surface-of the

I 05'

cylinder the magnetic or attracted particles -

are at the same time prevented from escaping

beyond the range of attraction of the induct-
ively - magnetized surface of the cylinder
Upon successive de-

110

magnetization of the carrier-teeth as the lat- .

ter leave the field the attracted ore particles
are released and discharged over the edge of

the division-plate K, thus effecting their sepa-
‘ration from the n0n~magnet10 or non-attracted

ore particles, which on leaving the field are

guided by the division-plate K into a separate

(Not shown in the drawings.)

In case it is desired to divide an ore mixture
1nto products ‘known 1n ore dressing - as
middlings,” and °

receptacle

where the crude material contains several
‘magnetic materials which differ in thelr mag-
netic susceptibility it may be desirable to use
two or more .division-plates to classity. the-

115

120

talhnﬁ‘s,” or -

125
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magnetic material as it is discharged from the | arating-cylinder, provided with

separating-carrier, as shown in Fig. 7. If
the ore contains a certain amount of strongly-
magnetic material, it may also be desirable
to employ a light brush, as shown at Y, Fig.
7, 1n order to prevent such particles from re-
maining attached to the surface of the cylin-
der during a complete revolution.

While Figs. 7 and 8 show, for the purpose
of 1llustration, my invention applied to a sin-
gle magnetic field formed upon two circuits
of the magnetic flux, I do not desire to con-
fine my invention to thisembodiment, as modi-
fications within the claims of my invention
will suggest themselves to those skilled in the
art. Among various modifications attention
is called to the forms described and shown in
my application, Serial No. 175,597, filed Oc-
tober 3, 1903, and in my application, Serial
No. 175,598, filed October 8, 1903, as divisions
of my present application.

In Fig. 9 1 have illustrated my invention as
applied to the form of machine shown in my
prior patent, No. 762,752, dated June 14, 1904,
in which the separating-cvlinder is hollow and
the opposing magnet-poles are arranged one
inside and one outside of said cylinder. The
separating-cylinder here shown is built up of
continuous rings or annular disks of sheet-
iron, with serrated teeth upon their edges, as
shown in Fig. 1.

I claim—

1. In a magnetic separator, a transversely-
laminated separating-cylinder, composed of a
plurality of magnetizable circular disks hav-
ing toothed edges, in combination with means
for magnetizing said cylinder, substantially as
described.

2. In a magnetic separator, a transversely-
laminated separating-cylinder, composed of a
plurality of magnetizable circular disks hav-
ing teeth upon their edges, said disks being
relatively so placed that the teeth of the ad-
jacent disks are out of alinement, in combi-
nation with means for magnetizing said cyl-
inder, substantially as described.

3. Ina magnetic separator, a transversely-
laminated separating-carrier, provided with a

- plurality of magnetizable lamins, whose edge

taces are provided with projecting portions
which create a series of point and line disper-

sions of the flux density on the surface of said

cylinder, in combination with means for mag-
netizing said cylinder, substantially as de-
scribed. |

4. Inamagneticseparator, a laminated sep-
arating-cylinder, provided with a plurality of
transversely - disposed magnetizable plates
having teeth upon their edges, said plates be-
ing relatively so placed that the teeth of the
adjacent plates are out of alinement, in com-
bination with means for magnetizing said cyl-
inder, substantially as described.

5. In amagneticseparator, a laminated sep-

791,494

a plurality of
transversely - disposed magnetizable plates
having edge projections, said plates being rela-
tively so. placed as to provide the separating-
surface with transversely and longitudinally
projecting edges, in combination with means
tor magnetizing said cylinder, substantially
as described.

6. Ina magneticseparator, a laminated sep-
arating-carrier provided with a plurality of
transversely-disposed magnetizable laminz,
the edge faces of said laminw being relatively
so placed as to provide the surface of the car-
rier with transversely and longitudinally pro-
Jecting edges, in combination with means for
magnetizing said carrier, substantially as de-
scribed.

7. In a magnetic separator, a transversely-
laminated separating-cylinder, provided with
a plurality of magnetizable plates having teeth
upon their edges, said plates being relatively
so placed that the teeth of the adjacent plates
are out of alinement, in combination with two
opposing magnetic surfaces hetween which a
magnetic field 1s formed, and hetween which
sald cylinder is arranged to move, substan-
tially as described.

8. In a magnetic separator, a transversely-
laminated separating-cylinder composed of a
plurality of magnetizable circular disks hav-
ing teeth upon their edges, said disks being
relatively so placed that the teeth of the ad-
Jacent disks are out of alinement, in combina-
tion with twoopposing magnetic surfaces, he-
tween which a magnetic field is formed, and
between which said separating-cylinder is ar-
ranged to move, substantially as deseribed.

9. In amagneticseparator, the combination
of a transversely-laminated separatinge-cylin-
der provided with a plurality of magnetizable
plates having teeth upon their edges, said
plates beingrelatively so placed that the teeth
of the adjacent plates are out of alinement,
two opposing pole-pieces between which said
cylinder is arranged to move, and a guide-
plate connected with one of said pole-picces
and extending above the horizontal diameter

of said cylinder, substantially as deseribed.

10. In a magnetic separator, the combina-
tion of a transversely-laminated separating-
cylinder provided with a plurality of magnet-
1zable laminge having teeth upon their edges,
said laminee being relatively so placed that
the teeth of adjacent laminge are out of aline-
ment, and means for magnetizing said cylin-

‘der and for retaining the material undergoing

separationin close proximity to said cylinder
along a considerable seement thereof below
its horizontal diameter, substantially as de-
scribed.

11. Ina magnetic separator, a transversely-
laminated separating-carrier, provided with a
plurality of magnetizable laminwe, havine al-

i ternately - projecting edges, in combination
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with means for magnetizing saad carrier, sub-
stantially as described.
12. In a magnetic separator, the combina-

tion of a transver sely-laminated separating-
cylinder composed of a plurality of magnet-

izable circular disks having teeth upon thelr
edges, said disks being relatwelv so placed

that the teeth of the ad;;acent dlsks are out of
alinement, two opposing pole-pieces placed
approximately concentric with said cylinder,

and between which said cylinder is arranged
to move, and a guide-plate connected with one
of said pole-pieces and extending above the

“horizontal diameter of S.‘:le cvlmder sub%tan—

tially as described.
13. In a magnetic separator, the comblna-
tion of a transversely-lammated separating-

cylinder provided with a plurality of magnet-
izable circular disks having teeth upon their

edges, said disks being _rela,tively so placed |

that the teeth of adjacent disks are out of
alinement, and means for magnetizing said

cylinder and for maintaining the material un-

dergoing separation in close proximity to said
cylinder along a.considerable segment there-
of below 1ts horizontal dlameter, substan tially
as described. |
- 14. Inamagnetic separator, a transversel V-
laminated separating-cylinder provided with
a plurality of magnetizable lammaa' relatively
so placed that the successive edges of said
laminge project mrcumterenmally beyond
those of their adjacent lamina, in combina-
tion with means for magnetizing said cylin-
der; substantially as described. |
15 In a magnetic separator, a transversely-
laminated separating-cylinder provided with
a plurality of magnetizable circular disks rela-
tively so disposed that successive edges of

said disks project circumferentially beyond |

those of their adjacent disks, in combination

- with means for magnetizing said cvlmder,

45

§O

55
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substantially as descrlbed - -
16. Ina magnetic separator, atransversely-
laminated Separa,ting—cyliﬂder provided with

a plurality of magnetizable lamine having

toothed edges relatively so placed that the
teeth of said laming project clren mferentlally
beyond those of their ad;]a,cent laminge, in com-
bination with two opposing pole-pxeces be-
tween which a magnetic field is formed, and
between which said cylinder is arra,ncred to
move, substantially as described.

17. Ina magneticseparator, a transversely-
laminated separating-cylinder provided with
a plurality of magnetizable circular disks hav-
ing toothed edges relatively so placed that
the teeth of said disks project circumferen-

tially beyond those of their adjacent disks,in |

combination with two opposing pole-pieces,
between which a magnetic field is formed, and
between which S&ld cylinder is arranwed to
move, substantially as described.

18. In a magnetic separator, a transversely-

|

laminated separating-cylinder provided with 65

a plurality of magnetizable lamins relatively
so placed that successive edges of sald laminge
project circumferentially beyond those of
their adjacent lammae, in combination with
two opposing pole - pieces placed approxi-
mately concentric with said cylinder, and be-
tween which said cylinder isarranged to move,
substantially as described.

19. Ina magnetic separator, a transversely-
laminated separating-cylinder provided with
a plurality of magnetizable circular disksrela-
tively so placed that successive edges of said

70

75

disks project circumferentially. beyond those

of their admcent dlsks., in combination W1th
two opposing pole - pieces placed approxi-

mately concentric with said cylinder, and be-

30

tween which said cylinderis a,rra,nored to move,

‘substantially as described. - |
- 920. In a magnetic separator, the combina-

tion of a tmnsversely-lammated separating-
cylinder provided with a plurality of magnet-
‘izable laming having toothed edges rela,twelv
so placed that the teeth of said laminge project
1| circumferentially beyond those of their adja-

cent laminge; means for magnetizing said cyl-
inder and for mmntammw the materml under-
ooing separation in close proximity to the cyl-

inder along a considerable segment thereof

below its horizontal diameter and within the

magnetic field, substantially as described.

" 91. Ina mafrnetlc separator, the combina-

tion of & transverselv-lammated separating-
cylinder provided with a plurality of magnet-

90

95 -

izable circular disks having toothed edges rela— |

_twelv so placed that the teeth of said disks

|Nele

project circumferentially beyond those of
their adjacent laminse, two oppoqmcf pole-

‘pieces between which said cylinderis arranged

to move, and a guide-plate connected with one

of said pole-pieces, having an extension above
the horizontal diameter of said cylinder, sub-
stantially as deseribed.

22. In a magnetic separa,tor the combina-
tion of a tra,nsverselv-la,mmated separating-
cylinder provided with a plurality of magnet-
izable circular disks having toothed edges rela-~

tively so placed that the teeth of said disks
project circumferentially beyond those ot
their adjacent disks, two opposing pole-pieces

between which said cylinder is arranged to
move, and a guide-plate formed partly by one

1osg

110 -

115

of said pole-pieces and partly by an upward

extension added thereto, substantially as de-
seribed.

23. In a magnetic separator, the combina-
tion of a transversely-laminated separating-
cylinder provided with a plurality of magnet-
izable circular disks having toothed edges ela-

120

tively so placed that the teeth of said disks

project circumferentially - beyond those of
their adjacent disks, two opposing pole-pieces

125

between which said cylinder is arranged to

' move, and a guide-plate connected W1th one
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- of said pole-pieces, having an extension above
the horizontal diameter of said cylinder, sub-
- stantially as described.

24. In amagnetic separator, a transversely-
‘laminated and segmentally-divided armature-
cylinder comprising longitudinal rods sup-
ported upon end plates to constitute a squir-
rel-cage frame, and segmental iron plates or
laminge having their ends recessed to fit be-

tween said rods and build up the body of the 10
armature.

In witness whereof I have hereunto signed
my name this 30th day of January, 1903.

CLARENCE Q. PAYNE.

In presence of—
ALrrED M. Gow,
ALBeErT R. Lrpoux.
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