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PATENT OFFICE.

UNITED STATES

ARTHUR R. SELDEN, E)F ROCHESTER, NEW YORK.

CENTRIFUGAL DRIER.

1,025,485, -

Lo ait whom it may concern.:

Be it known that I, Arraur R. Seroex,
a citizen of the United States, and resident
of Rochester, in the county of Monroe and
State of New York, have invented certain

new and useful Improvements in Centrif--

ugal Driers, of which the following is a
specification.- : o

This invention relates to centrifugai dry-
ing machines of the type in which the ma-
terial to be separated or dried may be in-
troduced continuously without interrupting
the rotation of the machine, so as to save
the time usually consimed in stopping, re-
charging and starting the machine.

One object of the present invention is to
produce a machine ‘of the type in question
in which the moving parts of the basket by
which the material is continuously dis-
charged therefrom, are of simple and rigid
construction and efficient in operation.

Another object of the invention is to pro-
vide for the automatic clearing of the fluid-
passages or interstices in the foraminiferous
drums employed in connecfion with the
basket, and a third object of the invention
is to provide for:the efficient collection’ and
removal of the solid material from the cas-
ing of the machine.

Further objects of the invention, and the-

features of construction and operation by
which these several objects are attained, will
be set forth in connection with the folowing
description of the illustrated embodiment of
the-invention. ‘ ;

In the accompanying. drawings —Tigure
1 is a plan-view of a centrifugal machine
embodying the present invention, with parts
removed to show.the interior. constrnction;
Fig. 2 is a side-elevation of the machine of
Fig. 1, shown partly in segtion on the line
2—2 in the latter figure; Fig. 8 is a plan-
view, on a larger scale, of ‘s portion of the

basket, a part of the figure being. in hori-

zontal section; Fig. 4 'is a vertical section,
on a still larger scale, on the line 4—4. in
Figs. 8 and 5; Fig. 5 is a horizontal seetion

on the line 5—5'in Fig. 4; Fig. 6 is a detail-

view ‘of one of the inclined gratings, seen

1in a direction- normal. to: the: upper surface

of the grating;'Fig: 7'is a section -on. the
line 7—7 in Fig. ¢; looking from right to
left in the latter. figure; Fig. 8 is a detail-
view, showing the connection between cer-
tain portions of the structure illustrated in-
Fig. 4, looking downward; and Fig. 9is a

Specification of Letters Patent.
Application filed April 17,

Patented May 7, 1;)12.
1911. - Serial No. 621,715.

plan-view showing ‘the means for holding
the worm against rotation.

The illustrated embodiment of the inven-
tion is a machine adapted particularly for
operating upon mixtures of liquid and com-

arate the liquid from the solid mgterial
and to deliver the latter in a dry, ot sub-
stantially dry, condition. _

The illustrated machine consists, broadly
-speaking, in- a basket which rotates about a
vertical axis, and a casing which incloses
the basket and acts as a receptacle for the
material discharged therefrom. This gen-
eral arrangement is common in machines of
the kind in question. The basket is sup-
ported upon, and rotated by, a vertical shaft
11 which is provided, at its upper end, with
2 pulley 12 through which it may be con-
nected with any suitable source of power.
As shown particularly in Fig. 2, the basket
is- provided with a frame-work comprising
a central portion or hub 18 which is keyed
upon the shaft 11. This hub carries a hori-
zontal circular base-plate 14 upon which a
series of uprights 15 are fixed. 'The upper
ends of the uprights are connected by a‘ring
16, which supports them against centrifugal
action. The uprights are further supported
~and held in place by means of bolts 17, of
which the upper and lower ends are pro-
vided' with nuts engaging, respectively, the
upper ends of the uprights and theperiphery
of the plate 14, and these bolts, at their
middle portions, bear against saddles 18 in-
tegral with the uprights. :

The material to be dried, when first fed
into the basket, falls upon the curved upper
surface of the hub 13, and is discharged
thence, by. centrifugal action and gravity,
upoen 2 series of inclined gratings which
constitute the outer portion of the bottom
of the basket. HEach of these gratings, as
shown in Figs. 6 and 7, comprises a. series
of round metal bars 19, "These bars are
-supported upon a frame-work comprising
side-members-21 and cross-members 92 cagt,
integral therewith. The bars are riveted
upon the cross-members, and. are placed
close together so that there are no- apparent
-openings between them. -Owing to the mi-

bars, which occur in the ordinary commer-
cial material, minute spaces are afforded be-
twegn these bars which sare sufficient for the

paseag¥ of liquid, although solid materiel

minuted solid material, and operates to sep-
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nute irregularities. in the surfaces of.the .
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-~ wardly and upwardly apon the '.gratin%s,
“and in this manner the material is brought
“into . engagement - with
“'means hereinbefore briefly referred to,
“which.the solid material is gradually trans- '

10

" strudtion is shown particularly in Figs. 4]

15

20
™" bars by means of through-bolts 26. Each-

- a block 28 to which it is pinned, and the |

25

- gecured in place by means of ‘wedges 29

30

35

. cant, these hearings being seated in sleeves

40

" a level with the axes of the drums.

45

~ through - two fecd-chutes 37 which  are

60

is effectually prevented from passing. be-

ranged as the elements of a cylinder, and are
~seated at their ends in annular grooves in

rights, and thus the shafts’ are held against

" cate the bearings of the drums, and ‘since

“ent of the material to be separated, the

“of which one is removed ‘in Fig. L

“the,liquid and the solid constituents of the.

vect these constituents respectively.:- Be--

-3

tween the bars. The gratings are supported
upon. bracket-shaped members 23. which are.
fixed to the base-plate 14. The centrifugal
action causes thé solid material to slide.out-

the . transferring

by

ferred to, and permitted to escape from, the |
periphery of the basket. These means com-
prise a series of drums, of which ‘the con-

and 5. The periphery of each arum consists
of bars 24, of prismatic form, which are ar-’

two heads or end-plates 25. . The end-plates
are drawn together and caused to clamp the

drum js mounted to turn freely upon a shaft

97. The shaft is provided, at each end, with

blocks are seated in slots in the uprights 15,
as shown in Figs. 2 and 8. The blocks. are

dviven - into . vertical openings in the up-

rotation. Since it is inconvenient to Tubri-
these are more or less moistened by the
water or other liquid constituting a.constitu-

drums are provided with bearing-bushings
32 of suitable material, such as wood im-
pregnated with parafiin or other solid lubri-

31 constituting the hubs of the end-plates 25.
- The casing of the machine comprises &
Jower portion 8% of generally-cylindrical
form, which terminates at its upper edge on
This
portion of the casing is provided with an
outwardly-estending  horizontal flange or
chel? 84, The upper portion of the casing
is formed by a cover 33 made in two halves,
This
cover has & flat top 36 with a ‘wide central
gpening to reccive the shaft t1. '

The material is {od- into. the® machine

mounted in the cover and arranged to dis-
charge the materiad neay the center of -the
basket, as shown in Fig.-2.  In order that

material- inay be separately collected in dif-

ferent parts of the casing, the basket 18 pro--
o L. i - . 1 .

vided with certain gnides to catch and di-

neath each deuvi, and outside of the:corre- f
gponding “grating, 15 n- carved - guide 738,

to catch the Tiquid which is forced through |-

5. the gratings by centrifugal action, and thus.

‘| ‘After being arrested

‘heads ‘of

‘clined plate 45.°

{"these bars and thence into

“to prevent the discharge of i
.upper portion of the drum, w ere it might
‘mingle with 'the: solid, ‘material. discharged
fromn -the basket. The inclined . inner surs
: iting, “faces 47 of the bars are so atranged that at
mounted on. the bagesplate 14, whielr acls 4 I

- 1,025,485

such liquid is prevented from engaging and
-pa’ssing.tlhrough‘the drum. From the outer

of nide 38 the liquid is.
ugal foree, in a hori-

extremities _of the

projected, by. centri _
zontal direction’ against the -inner- surface
of - the: lower portion
' against this surface the

83 of “the casing.-

70

liquid: falls into; the bottom of the casing, -

and is discharged
a. curved, channel:shaped ‘guide 41 _extends
upwardly, inclosing the inner edges of the
the ‘drums, and thus
material from passin between 't
the drums. _
end, to.one of the brackets 23, and, at its

“upper end, to: the uprights 15. The bars 24
of the drum, as.shown in Fig. 4, are ‘hol-

‘ ‘ through an outlet-opening
39, At the juncture of each pair ‘of drums

5

EreVenting
v e ends of
This guide is fixed, at 1ts lower -

80

lowed -at their outer: angled to-form grooves. '

42, and these grooves act both’ to retard to' g

some extent the sliding of the material over
the surface of the drum and also as recep-
tacles for the collection of liquid. .The bars
24, like the rods of thie grating,
close t%gether‘, but- minute 'interstices are
provide

between the bars by slightly rough-.

85

are placed .

90

ening their contacting surfaces in any con-. - -

>

venielt manner, so that the:liquid can pass. .

prevented from so doing.

Within each drum is o guide comprising:
4 and-5) connected bya "

end-pieces 43 (Figs.

tleeve 44. . This sléeve is mounted upon the

shaft 27, being fixed against rotation by

means. of 4 pin 46 passing through the shaft
and the sleeve.

end-menibers -

acts to ‘catch i

interior of the drum by centrifugal action,

and this liquid is directed downwardly by .
the plate /45, being discharged “eentrif-. ..
the lower edge of this plate. -
substantislly below. the: upper "
edge of the part 33 of the casing. From the

ugally frofn
at a point

between the bars while the solid material is
N L

100

At their outer portions the

43 are connected “by .an An-
The' guide just, described -
uid which is forced to-the .
108.

110"

lower edge of the plate 45 the liquid is dis-

charged against the bars of the drum which
are at the time in the outermost: position,: -

and the liquid then passes .
the casing. - This

reversely between. -

18

reverse flow of ‘the liquid between the bars .
has the important advantage that it causes .
the liquid to wash out from between the bars .

any minute particles of material which may
have lodged in-the spaces between the bars’

120

and which would:otherwise clog these spaces.
Tlie prismatie form of the bars is employed

uid. from the.

125

the 1ipper portion of the drum-any liquid re--

maining on these surfaces is not thrown

outwardly between the bars by centrifugal

130
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force, but is caused to drain downwardly to
the edge of each bar and thence is thrown
to the surface 47 of the next bar. This will
be apparent from an examination of the
right-hand portion of Fig. 4. As the bars
approach the level of the axis of the drum,
however, the rotation causes the surfaces 47

Yo assume an-inclination in which the lig-
~uid will be thrown apwardly and outwardly

upon these surfaces. At this point, there-
fore, a guide 48 is provided, the upper edge
of  this guide being so located that it will
catch all liquid discharged from the drum
through the action just described. The
lower edge of the guide 48 extends below the
upper edge of the lower portion 33 of the

© casing, so that the liquid, when discharged

20

25

30

35

40

45

1

55

60

65

preferably used in duplicate,

from the lower edge of the guide, is caught
by this portion of the casing. Each guide
48 is provided with arms 49 by which it is
fixed to the upright 15, and the lower por-
tion of 'the guide is connected, by bent rods
51, with Tugs on the uprights.

The drums are rotated outwardly upon
the shafts 27 by means which will be pres-
ently deseribéd, so that the solid material
resting upon_ their surfaces is gradually car-
ried upward and outward to points near
the tops of the drums, where the centrif-
ugal force overcomes the friction of the ma-
terial against the drums and the -material

is thus thrown horizontally from the drums..

The material so discharged strikes against
the inner surface of the cover portion 35 of
the casing, and then falls down into the an-
nular channel of which the shelf or flange 34
constitutes the bottom. To provide for the
constant’ discharge of "this solid material
from the machine, one or more scrapers 592
(Fig. 2) are mounted upon a ring 538, this
ring being supported in horizontal position
at the top of the machine by engagement of
its_inner edge with a series of grooved
rollers 54¢. The ring is rotated constantly
by means of a rack 55 fixed to the upper
surface of the ring-and engaged by pinions
56. These pinion§ are fixed on shafts 57
journaled in housings 60 fixed to the top of
the casing, and the shafts are rotated by
means of pulleys 58, by which they are con-
nected witlr any suitable source of power.
The driving mechanisms just described are
t but a single
mechanism may be used for the same pux-
bose. By the rotation of .the ring 58 the

scraper 52 iy caused to traverse the inper

surface 6f the cover

35, thus scraping from
such surface

any solid material- which-may

have adhered thereto and at the same time.

pushing the material.
until it reaches one of
outlets 61, through

along the. shelf 34
a series of peripheral
which the material is
cischarged from the easing into any suitable
receptacle. A bell-shaped guard-59 depends
from the top of the casing to- protect the

a8

mechanism by which the scraper 52 is actu~
ated. ' :

To prodiice or control the rotation of the
drums, the following means are employed.
The drums are geared together in pairs, as
shown in Fig. 8, by means of miter-gears 65
formed on the heads 25. One drum of each
pair is provided also with a gear 66 on its
opposite head, which meshes with one of a

-series of pinions 67, fixed on vertical shafts
“journaled in sleeves 68 -fixed to the base-

70

plate 14. At their lower ends these shafts

carry bevel-gears 69 which mesh with gears
70 (Fig. 2). Each gear 70 is fixed on a
shaft 71 journaled in bearings depénding
from the base-plate, and at its inner end
each shaft 71 carries a worm-gear 72. The
worm-gears all mesh with a single worm 62,
which 1s journaled loosely upon the shaft
11. To prevent the worm from rotating,
while at the same time permitting free lat-

85

eral movements of the worm with the shaft,

the worm is provided with an arm 63 fixed

thereto, and the onter end of this arm is -

connected with a link 64, which is pivoted to
a lug 65 upon the inner surface of the cas-
ing.  As the basket rotates the worm-wheels
72 are earried .around the ‘worm, while.-the
latter is fixed against rotation, and-thus the
worm-wheels are rotated -and, through the
gearing just described, a constant slow up-
ward and outward rotation is produced 1n
the drums, whereby the solid material is car-
ried upwardly and outwardly as before de-
scribed. Owing to the centrifugal action of
the material in contact with the drums this
rotation is assisted, so that the gearing may
operate rather as a retarding means to con-
trol the rotation than as a positive ‘means
for producing such rotation. - :

The step-bearing for the basket is illus:

trated particularly in Fig. 2. "The upper
end of the shaft 11 is supported, in the
usual manner, in a bearing adapted to per-
mit lateral movement of the lower portion
of the shaft. To this end the shaft Totates
in a sleeve 73, which has a spherical outer
surface embraced in a bearing-member 74 of
corresponding form. The sleeve is pre-
vented ‘from rotating by means of a screy
75 engaging a slot in the sleeve.  The lower

end of the shaft is fixed in a spherical-bear- -

96

100

105

110

115

ing-member 76, which is seated in a recess-"-

of corresponding -form—ina bearing-block

77.  Relative.rotation of these parts-is pre-"
vented by a screw 80 engaging a slot in the

bearing-member 76. The block 77 is fixed

120

I a shoe 78, which has a downwardly-con- -

vex spherical surface resting in a concave
seat 79 of corresponding form.. This seat
79 is mounted on the upper end of a stem

125

81, and this stem is held in ball-bearings of

ordinary form. When the shaft. and the
basket rotate, all of the parts just described
rotate together, there being no relative

130
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- other, the basket at once assumes the posi-

. of “gravity, the necessary movement being

10

15-

. “upon the shaft is permitted by the ball-and-

20

. than can be done by centrifugal action alone,
. the machine is provided with ‘means for
--subjecting the material'to a blast of hot air,

26

. pipe 83 impinges upon the material on the
- surfaces of the drums; and this draft is as- |

.35

. 40

50

55

60

“the periphery thereof, and mechanism for

. 65

“owing to the fact that the shoe is free to
‘move laterally.in the seat. This movement
- is limited; however, by a pin 82 on the.shoe

seat. During-this adjusting movement the

"cular pipe 83 is mounted within the basket,
_this pipe being: provided with outwardly-’

~ . -and’”fed - through’ hipes 84 extending up-
30

-basket, whieh tends to produce a constant
- outward flow ~of .air” through the drums.

_the opetiing .in the eover through which the
. shaft enters. By the use of heated air, or
‘superheated steam, tlie material may be de-
~livered.in a dry, or substantially dry, con-
. . dition. , - : ‘ R
45

‘iltustrated in the ;'1ccor}np_aﬁ)'ringjx drawings,
~but. may be embodied in vaous_.f(i'Ijms with-

“'bination, a rotary basket provided with a
rotatable transferring member having a

‘movement of rotation or revolution between
- thém, -The rotation of the seat 79 and its
.'6tem is produced by the frictional engage-
wment of the shoe 78. In case the center of:
\gravity of the basket is disturbed by a pre-

ponderance of material on one side or the
tion in which it can rotate about its center

permitted by the shoe 78 and its seat 79,

deperiding inte a corresponding recess in the |
necessary - angular’ movement of - the shoe

socket joint between these parts. ,
~ In order that the present machine may be
used, when desirable, to dry the solid mate-
rial passed therethrough more. completely

or other gas or vapor. - To this end a cir-

directed- perforations and being supported
wardly through the top of the casing. The
draft’ through the' qutlet:openings in the.

sisted by the centriftigal action of the

‘The air and vapor finally issue through the
outlet-opening 61,"or the drainage-opening
39, while.a constant indraft-of .air occurs in

My invention is not limitad ta the embodi-
mient -thereof hereinbefore! described and

in the nature of the invention, as. it is de-
fined in the succeeding claijpys.. % .
T claim & Lok A -
1. A centrifugal machine having; i com-

A

surface against’ which .the material -inthe;
baslet is held by centrifugal force when the
hasket is rolated, said. surface being mayv-
able, while the basket retates, first upwardly |
and thén . oulwardly so as to transfer the
contents of the basket from the. interior tg;

rotating the basket and for contiolling the
movement of the transferring member. -

2. A centirifugal machine having, in com-
bination, a rotary basket provided with an

485

upwardly - and oufv'vardly—inclined bottom
and with transferring members adjacent its

periphery, said members having surfaces’
against which the material in the: basket is.

held by centrifugal force when the basket

is rotated, said surfacesbeing movable, while

70

the basket rotates, in-a direction transverse -

to the direction of said rotation, so as to
transfer the contents of the basket from the
hottom thereof to‘a point of delivery at the
periphery, and mechanism for rotating the

75

basket and for controlling the movement Qf :

the transferring meémbers. :
3. In a ‘centrifugal machine, a rotary

‘basket provided with an annular series of

foraminiferous drums rotatable about axes
lying substantially in a plane normal to the
axis of rotation of the basket, and means
for controlling the rotition of said drums.

4. In a centrifugal machine, a- rotary
basket comprising an upwardly and. out-
wardly-inclined foraminiferous bottom and
an annular series of foraminiferous driums
arranged to receive material from caid bot-

tom and to rotate upwardly and ontwardly:
so as to discharge said material from the pe-

riphery of the basket, and. means for.con-
{rolling the rotation of the drums. = .
5. A centrifugal machine having, in com-

| bination, a basket rotatable, as a whole,

about a vertical axis and provided with a
plurality of foraminiferous drums independ-

80

86

90

95

ently rotatable about horizontal axes and..

with a bottom terminating  adjacent . the
drums and substantially above the bottoms

-thereof, and means for rotating the basket -

about its vertical axis and for rotating the
drums about their said axes in a. direction
to cause their inner. portions to move up-

~wardly and outwardly.

6. A centrifugal machine having, in com-

bination, a basket rotatable, as.a whole, about’

a vertical axis and provided with a plarality

of foraminiferous drums independently ro--

tatable about horizontal axes and with an

stantially above the bottoms thereof, and
means:for rotating the basket about-its ver-
tical hxis and for rotating the drums about
their said axes.in a direction to cause their
inner portions to.move upwardly-and out-
wardly.: ' o

100

].0‘5 )

110

_outwardly- and upwardly-inclined bottom
terminating adjacent the. drums and sub-"

115

7. A centrifugal machine having, in com-

.bination, a basket rotatable, as a whols,

about a vertical axis and provided with a

_plurality of foraminiferous drums independ-

ently rotatable . about horizontal axes and
with an outwardly- and upwardly-inclined
foraminiferous.-bottom terminating adjacent

Athe drums.and substantially above the bot-
1-toms thercof, and means. for rotating the -
1"drums . aboat their said axes in a direction

to-cause their-inner.portions to ove up-

wardly-and outwardly. . o

120

125

130
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8. A centrifugal machine Having, in com-

~bination, a basket rotatable, as a whole,

about a vertical axis and provided with a
plurality of drums journaled to rotate inde-
pendently about horizontal axes, each drum
comprising parallel. bars separated by
minute passages, and means for rotating the
basket about its vertical axis and for rotat-

. ing-the drums about their horizontal axes,

10

15

9. A centrifugal machine having, in com- |

bination, a basket provided with a plurality

of rotatable drums, each ‘drum comprising .
parallel bars with minute passages between’
adjacent bars and the adjacent outer angles:
of the bars being cut away to form parallel |
grooves in the outer surface of the drum,

and means for rotating the: basket,:as a

- whole, and for independently rotating the

20

~ at the outer gix

25

~ about their axeg

30

drums about their axes.

10. A centrifugal machine having, in com-
bination a basket provided with a plurality
of drums, each -drum Comprising parallel
bars of prismaticform placed close together
&' of .the drum so as to
form minute pasggiges between the bars, and
means for rofating the-baskei, as a whole,
and for independently-rotating the drums

11. A centrifugal machine having, in com-

bination, & basket rotatable, as a whole, about

“ a vertical axis and provided with a plu-

35

40

50

56

rality of foramiviférous-drums rotatable in-
dependently about their axes so as to trans-

. fer solid materisl from a point within the

basket to a point of centrifugal discharge,

‘each drum being provided, within itself, with

means for deflecting liquid passing to the
interior of the drum, to cause such liquid to

T

-be discharged centfifugally through and

from the the drum at a different level from

.the point of discharge of the solid material, |

means for separately receiving and collect-

ing the solid and liquid material discharged.

from the basket, and means for rotating the
‘basket about its vertical axis and for inde-
pendently rotating the drums about their
aXes.’

12. A centrifugal machine having, in com-
bination, a basket rotatable, as a whole,
about a vertical axis and provided with a
plurality of drums independently rotatable
about horizontal axes, the drums acting to
transfer ‘solid material from & point within
the basket to a point of ééntrifugal discharge
at. the tops of the drums, each drum com-

.. Erisi_ng parallel bars with minute passages

etween them for liquid, the bars having in-

* ner inclined deflecting surfaces arranged to

&0

direct liquid enterin%_the drum throug?l said
passages to a point below said point of cen-
trifugal dischatge for the solid material,

whereby the liquid is discharged centrifu-
gally in a reverse direction through said pas-
sages at a lower level, stationary means for
separately receiving and collecting the solid
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material and the liquid discharged from the .
basket, and means for rotating the basket -

about its vertical axis and for indelll)eﬁdently* :

rotating the drums about their
axes. . . ¢

13. A centrifugal machine having, in com~

binationi, a basket rotatable, as' a whole;
about a vertical axis and provided . wif
plurality of foraminiferous

oriZthﬁl' .

_ rums independ: .
ently rotatable about horizontal axes,-th¢
drums rotating: in a direction’ to -transfér :
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solid material from a point within the basket -

to'a point of centrifigal discharge at the
tops of the drums while the liquid separated
from the solid material passes to the interior
of the drums through their foraminiféerous
surfaces, and a guard located within each
drum and adapted to deflect such liquid to a

point at a Jower level than the point.of dis-.

charge of the solid material, so as to permit
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the liquid to pass again, in a reverse direc-
tion, through the foraminiferous surface to -

the exterior of the drum and tobe discharged
thence centrifugilly at a lowerlevel than the
point of discharge of the solid material, sta-
tionary means for separately receiving and
collecting the solid materisl and the liquid
discharged from the basket, and means for
rotating the basket, as a whole, about its ver-
tical axis and for independently rotating the

drums about their horizontal axes.

"14. A centrifugal machine having, in com- -
bination, a ‘basket rotatable, as a whole,

about a vertical axis, the basket having a

plurality of foraminiferous drums-independ-:
ently rotatable about horizontal axes, and s
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bottom comprising substantially radial bays .

placed close together with minute interstices
between, the bars, and means for rotating the
basket about ifs vertical axis and for rotat-

ing the drums’about their horizontal axes. "

15, A centrifugal machine having; in eom-

bination, a basket rotatable, as a whole,
about. a vertical axis, the basket having a.

plirality of foraminiferous drums indgpend-
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ently rotatable about horizontal axes, E;lﬂ;_ane o
tom

outwardly- and upwardly-inclined..

terminating adjacent the drums and.com-

prising substantially radial bars placed close:

together with minute interstices between the
bars, and means for rotating the basket
about it§ vertical axis and for rotating the
drums about their horizontal axes. o
o ARTHUR R. SELDEN.
Witnesses: ‘ : :
" D. Gurwes, -
© L. TaoxN.
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