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UNITED STATES PATENT OFFICE.

WILLIAM S. OSBORNE, OF NEW YORK, N. Y., ASSIGNOR, BY DIRECT AND MESNE AS-
SIGNMENTS, TO OSBORNE DESICCATING MACHINERY COMPANY, A CORPORATION

OF NEW YORK.

DESICCATING APPARATUS.

1,011,993.

Specification of Letters Patent. .

Patented Dec. 19, 1911.

Application filed February 16, 1910. Serial No. 544,177,

To all whaom 1t may concern.

Be it known that I, Wiriam S. OSBORNE,
a citizen of the United States, residing in
the city of New York, borough of Manhat-
tan, county and State of New York, have
invented a certain new and useful Desiccat-
ing Apparatus, of which the following is a

* specification.

This invention is an apparatus for desic-
cating liquid substances in general, such as
milk in its various forms, blood, etc., the ob-
ject being to obtain the edible or other con-
stituents of such substances in a dry and,
preferably, powdered form. The apparatus
enables the dehydrating operation to be car-
ried out expeditiously and economically, and
the resultant dried products are of superior
quality.

The invention embodies novel means for
bringing the liquid products in contact with
air to effect their dehydration, and means
for subsequently depriving the air from
residual particles contained therein.

If desired, the air may be deprived, in
whole or in part, of the moisture which it
carries, as e. g., by refrigerating or cooling
said air prior to heating it. For the purpose
of illustrating the manner of operating the
apparatus it will be assumed that the liquid
to be dehydrated is milk.

In a broad aspect, the apparatus embodies
a structure wherein the liquid under treat-
ment is distributed in thin streams, prefer-
ably by gravity and centrifugal force, and
subjected to the action of heated air cur-
rents flowing toward and around said
streams, whereby the milk is dehydrated
while in a suspended condition, the air be-
coming laden with the dried particles of
milk. The air carrying the milk particles is
then introduced into a separator wherein
said dried particles are separated and de-
posited in the form of a dry powder. The
air escaping from the separator carries a
small percentage of very fine milk particles,
and the present invention embodies a
method and means for completely recover-
ing ‘all of such particles. This method,
broadly speaking, consists in causing said
air to flow across and through descending
streams of liquid, whereby the latter absorbs
the residuary particles.

In the accompanying drawings I have
illustrated one practical embodiment of the
invention, but the construction shown there-

in is to be understood as illustrative, only,
;xpd not as defining the limits of the inven-
ion.

Figure 1 is an elvation of an apparatus
for carrying out my process for dehydrating
food and other substances. Fig. 21s a plan
view thereof. Fig. 3 is a vertical section, on
an enlarged scale as compared with Figs. 1
and 2, of the chamber into which the sub-
stance to be treated is distributed and
through which air heated to the proper tem-
perature is adapted to circulate 1n large
quantities. Fig. 4 is‘a plan view illustrat-
ing the construction of the air heating ap-
pliances at the base of the treating chamber
1llustrated in Fig. 3. Figs. 5 and 6 are,
respectively, a plan view and a longitudinal
section of a milk supply and recovery tank.
Figs. 7, 8, 9 and 10 are detail views of one
steam supply header used in connection with
the vertical air heating coils, at a side of the
treating chamber, and other horizontal air
heating coils forming a part of the grated
bottom of said treating chamber.

The desiceating apparatus of this inven-
tion, adapted to carry out the novel process
of desiccating liquid substances and collect-
ing solid matters therefrom, embodies a sup-
ply tank, A, a liquid treating chamber, B,
and a collector or separating device, C, as
shown in Figs. 1 and 2 of the drawings.
The collector or separating device, C, may
be of the usual or any preferred style of
preumatic separators, such as disclosed in
certain prior patents heretofore granted to
me, but the detailed construction of the
desiccating chamber, B, and of supply tank,
A, will be hereinafter described .in detail.

Referring now to the liquid treating ap-
paratus 'embodyin% generally the liquid
treating chamber, B, shown more particu-
Iarlgv in Figs. 1, 2, 3 and 4 of the drawings,
D designates a series of headers arranged
in horizontal positions at the base portion
of chamber, B. As shown more particularly
in Fig. 4, the headers are at an angle to each
other 30 as to form a substantially octagonal.
base. The headers are supported on-a. foun-
dation herein shown as a series of pillars, d.
Each header is, preferably, a metallic box,
and it may be composed of cast metal or
pressed plate metal. One of the headers is
shown in detail in Figs. 7, 8, 9, and 10, b
reference to which it will be seen that eac
header is provided with a longitudinal ver-

60

65

70

78

80

85

90

96

100

105

110



10

156

20

25

30

36

40

45

50

1]

60

&5

tical partition, D’, and with a horizontal
longitudinal partition, D% The vertical
partition, D', divides the header interiorly
into a longitudinal feed chamber, &’, where-
as the partition, D?, divides the header into
compartments, ¢2, d°, shown more clearly in
Iig. 10. At one end of the vertical parti-
tion, D, is provided an opening, d*, which
¢nables the water of condensation to be
drained from the header, but at the other
end of said header it is tapped to provide
an opening, d°, adapted for the attachment
of a steam feed pipe, hereinafter referred to.
The top wall o each header is tapped with
a series of openings, %, d7, and the inside
wall of said header is tapped with other
openings, d*, d°, whereby the air heating
coils are adapted to be attached to the
header.

The side walls of chamber, B, are formed
by groups of air heating coils, the coils of
each group being indicated at E, E’. The
vertical coils composing one group are at-
tached to one of the headers, and the several
groups of vertical coils are positioned at
an angle one to the other, and extend up-
wardly from the headers for suitable dis-
tances, whereby the groups of coils form the
walls of liquid treating chamber, B, the
latter being substantially octagonal in cross
section. The member, E, of each vertical
coil is screw threaded at its lower end in
order that it may be inserted into opening,
d®, of the header. The other member, E’, of
each coil is threaded at its lower ead so as
to be screwed into the tapped opening, d’, of
the header, and the upper ends of said pipes
or members, E, E’, are united by a return
elbow, ¢, whereby steam may circulate up-
wardly in pipe, K, and flow through elbow,
e, into ancg) downwardly through pipe, E’,
the steam being supplied to pipe, E, from
chamber, d’, and flowing through pipe, E’,
into chamber, @, of the header. The groups
of vertical coils, E’, extend for suitable dis-
tances above headers, D, and the upper ends
or return bends of said vertical coils are in
codperative relation to a hood, E?, the lat-
ter being supported or stayed by vertical
members, ¢’. Across the lower part of the
hood extends one or more suggorting and
bracing rails, ¢, and at the middle of cham-
ber, B, said rail or rails are equipped with
a bearing, ¢, for the upper part of a rota-
table vertical milk distributing pipe, G, to
be hereinafter described. _

The bottom of chamber, B, is formed by
groups of horizontal ‘air heating coils, I,
see Figs. 3 and 4. The coils of each group
vary in length, the longer tubes, f, being at
the middle of the group and the shorter
tubes, f’, being at the respective sides of
the group. The tubes of each coil, /2, /%, are
disposed one above the other,-and connected
at their inner ends by elbow, 74, see Fig. 8,

1,011,008

and said tubes, f%, /%, are connected to the
inner side of one of the headers so as to
communicate with compartments, 2, d*, of
said -header, said pipes, /2, f%, being attached
to the header on opposite sides of the hori-
zontal partition, D?, in said header. Each
group of coils, F, occupies a substantially
horizontal position so that the short side
tubes, f’, of one group is adjacent to the cor-
responding short side tubes, f, of the other
group, see Fig. 4, whereby the groups of
horizontal coils are disposed compactly with
relation to each other so as to form a grated
bottom for chamber, B. 'The steam circulat-
ing through the vertical coils of one group
1s delivered into chamber, d?, of the header,
from whence the steam passes through up-
per horizontal tube, /2, the elbow or bend, f4,
the lower horizontal tube, f%, back into
chamber, @®, of the header, and thus the
steam is adapted to circulate through cham-
ber, d’, of the header, upwardly and down-
wardly through the vertical coils of one
group, into chamber, d?, and thence in and
out through the respective tubes of the hori-
zontal coils, back into chamber, d?, whereby
continuous circulation of the steam is se-
cured through the header, the vertical coils
and the horizontal coils constituting one
complement of the air heating devices for
liquid treating chamber, B.

At the base of chamber, B, is provided a
central plate, b, the edge portion of which
engages with and covers the inner ends of
horizontal coils, F, and if desired, said inner
ends of the coils may be connected, as at b’,
and held in position by tension rods, &2
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The central plate is provided with an aper-

ture through which passes the liquid dis-
tributing tube, G, the upper end of which
is supported 'in bearing, e¢®. Said vertical
distributing tibe is su{)ported near its lower
bracket, G’. A bevel gear, 4, is fixed to
the vertical distributing tube, preferably
at a point above said step bearing, g, said
bevel gear meshing with a similar gear, A,
on a driving shaft, H. Said shaft is sup-
ported in bearings, A2, of the bearing posts,
A%, and to the shaft, H, is fixed a pulley, H’,
adapted to be engaged by a belt which
drives shaft, H, and vertical distributing
tube, G. A liquid supply pipe, I, is oper-
atively connected by a swivel coupling, i,
with distributing pipe, G, at a point below
step bearing, ¢, and said pipe, I, leads from
a liquid cylinder, j, of a pump, J, the steam
cylinder, J°, of which pump is adapted to be
supplied with - steam through a branch
pipe, J°.

Live steam is supplied to the heating coils
of the treating chamber from a main- pipe,
K, which is coupled in a suitable way with
a substantially annular pipe, K’, the latter
occupying & horizontal position outside of
the vertical coils, B, E’, and extending prac-
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tically around the desiccating chamber.
Horizontal pipe, K’, is composed of sections
at an angle to each other and coupled to-
gether at %, and each section of said hori-
zontal pipe, K’, is provided with a T, %’, to
which 1s attached a branch pipe 22. A num-
ber of these branch pipes, %2, are employed,
and each branch pipe it attached to one of
the headers, D, at d°. It will be seen that
the steam supplied by pipe, K, is carried
around the desiccating chamber by hori-
zontal pipe, K’, the latter pipe operating to
supply steam under uniform pressure to the

~ branches, %2, and said branches OEerating to

supply steam to chan bers, &’, of headers, D,
thus 1nsuring uniform distribution of the
steam to the headers, from whence it flows
through the vertical coils and horizontal
coils successively. To provide for the exit
of the water of condensation which accumu-
lates in the coils and the headers, I providea
drain pipe, L, positioned around the founda-
tion. of the desiccating chamber and at a

“suitable distance below steam pipe, K’. The

drain pipe, L, is composed of sections cou-
pled together in about the same way as
steam pipe, K’, and this drain pipe is con-
nected by branch pipe, ', with the headers
at d*, so as to allow the water of condensa-

tion to flow by gravity from the headers |

into the drain pipe, said drain pipe having
a suitable trap, 7, to preclude the escape of
steam through said pipe. .

Referring now to supply tank, A, shown
in Figs. 2, 5 and 6 of the drawings, said tank
is composed, preferably, of sheet metal
united in any desired way. The tank is
provided with bottom, a, which inclines
from one end of the tank toward the other
end, thus providing for the gravity flow of
liquid toward the deeper end. The tank is

equipped with a liquid gage, A’, which in-

dicates the height of the body of liquid
therein. The tank is provided in its top
with two openings, m, ', the latter being of
greater diameter than the opening m.
Around the opening, m, is provided a flange,
m?, to which is connected one end of a wind
trunk, M, which leads from separator or
collector, C. The larger opening, m’, of the
tank is provided with a flange, m*, and this
opening constitutes the outlet for the current
of air which is supplied.to the tank by the
wind trunk from the separator or collector.

The liquid to be treated is supplied from
any suitable source to tank, A, by appro-
priate means, the latter being herein shown
as a feed pipe, O, positioned along one side
of the tank, see Fig. 5. From this feed pipe
extends a number of branch pipes, o, which
are positioned horizontally within the tank
and across its chamber, preferably below the
top of said tank. Two of said pipes, o, may
extend across the openings. m, m’, and they
may be provided with perforations so as to

deliver the liquid in thin streams into the
tank, but it is preferred to employ a plu-
rality of distributing troughs, O/, shown in
Fig. 6. Said troughs extend across the tank,
and they are provided with openings, o.
The branches, o, of the feed pipe discharge
into the troughs, and these troughs discharge
the liquid through their openings, o’, where-
by the liquid is delivered in thin streams
into the trough and in the path of the air
current which flows from opening, m, below
the top of the tank, and makes its exit
through opening, m’. The purpose of this
construction and arrangement is to cause
the air escaping from collector, C, to flow
through supply tank, A, in a manner for the
air to pass through a series of streams of
Ii%uid, whereby the fine dried particles
which are carried by the air current from
the collector will be caught in the streams
of liquid distributed by troughs, O’, thus re-
covering the fine dried particles and causing
them to be returned into the liquid of the
tank, wherein said particles are dissolved,
thereby securing economy in the ‘treatment
of the material.

Liquid is drawn from the bottom portion
of tank, A, by pump, J, through a connect-
ing pipe, P, and when the pump is operated
by steam supplied through pipe, J”, the
liquid is drawn from said tank and forced
through p(ife, I, into the vertical distribut-
ing pipe, G, the latter being provided with
a series of radially positioned tubular arms
or members, G2, whereby the liquid is de-
livered in_thin streams within the treating
chamber, B.

To the upper end of hood, E2, is attached
a wind trunk, Q, which leads to a suction
fan, blower or exhauster, Q’, erected on an
elevated fan platform, ¢, suitably supported-
above, or adjacent to, the desiccating cham-
ber. From the suction fan extends a wind
trunk, R, which leads to collector or sepa-
rator, C, to which said wind trunk, R, is
connected tangentially, for the purpose of
discharging the air current into the separa-
tor in a way to set up a whirling or cyclonic
motion of the air, so that the separator will
operate in the well known way to precipi-
tate the heavier dried particles of material,
thus eliminating them from the air current.
To the flange, m®, of supply tank, A, is at-
tached an off bearing wind trunk, S, adapt-
ed to convey the moist current of air away
from the desiccating apparatus to a suitable
place of discharge.

It should be remarked that the suction
fan, Q’, is provided with a blast gate as is
usual, and the capacity of the fan for in-
ducing a current through the desiccating
chamber is regulated by adjusting the blast
gate and by driving said fan at a speed
which is to be determined in all cases by ex-
perimentation, with a view to securing a
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current of air of such pressure and speed as
will take up the dried particles resulting
from the treatment of the liquid material,
and which at the same time will "preclude
drops or streams of liquid material from
coming into contact with the heated surfaces
of coils, E, B/, and F, which coils constitute
the wall and bottom of the desiccating cham-
ber. Furthermore, the groups of vertical
and horizontal air heating colls are so posi-
tioned and constructed that they provide
spaces between the members of said coils,
which spaces constitute the air inlets to the
treating chamber. The area of the alr in-
lets thus provided in the walls and bottom
of the chamber should be equal to the ca-
pacity of fan, Q’, to exhaust the air from
said treating chamber, but should it be found
necessary in the operation of the apparatus
to increase the volume of air admitted to
the chamber, and also to increase the strength
of the current flowing through the chamber,
the blast gate should be opened still further
and the speed of the fan increased until it is
found that the current is of sufficient
strength to preclude the particles of liquid
matter from dropping into contact with the
heating coils, F', at the bottom of the cham-
ber, and with the heating coils, E, E’, at the
sides of the chamber. It will be observed
that in my apparatus the side walls of the
treatine chamber, as well as the bottom
thereof, are formed by steam heated coils,
and that the liquid is supplied under pres-
sure to distributing pipe, G,-by pump, J.
Provision is thus made for the inlet of air
at the sides of the chamber as well as at the
bottom thereof, and this secures cross cur-
rents of air at the several sides and bottom
of the chamber, whereby the liquid forced
under pressure into the distributing pipe is
precluded from being thrown by the rotary

motion of the pipe into contact with the side |

walls formed by coils, E, E’, as well as from
coming into contact with the bottom of the
chamber formed by heating coils, F.

The operation may be described as fol-
lows:—The liquid to be treated is supplied

to tank, A, from any suitable source

through pipe, O. Steam under pressure is
supplied by pipe, K, and distributed by
pipe, K’, into the several headers of the
vertical and horizontal coils, and at the
same time the steam flows through pipe, J’,
into the steam cylinder of pump, J. When
the pump is in operation, liquid is drawn
from tank, A, and supplied under pressure
into pipe, G, the latter being rotated by
shaft, H. Suction fan, Q’, having been set
in motion, atmospheric air or dehydrated
air from a suitable source is drawn through
the spaces between coils, F, at the bottom
of the chamber and coils, E, E’, at the sides
of the chamber, thus establishing the cross

currents of air adapted to flow toward that

1,011,903

part of the chamber in which the liquid is
being distributed by members, G, o pipe,
G. The liquid matter supplied to treating
chamber, B, is at once caught up by the cur-
rents of air flowing through said chamber,
whereby the watery matter of the liquid
substance is at once absorbed by the large
volume of heated air flowing through the
chamber. The dried particles resulting
from the elimination of the watery matter
are carried by the air current from treatin
chamber, B, into and through the fan, Q’,
and thence delivered into the collector or
separator, C. The .heavier particles of
dried matter are precipitated by the action
of the air current within said collector or
separator so that these heavier articles will
remain in the collector and It))e delivered
therefrom in the ordinary way. The air
current escapes from the collector through
wind trunk, M, which conveys it through
opening, m, of tank, A, thus causing the
air current. to pass through the tank and
through the streams of liguid matter which
flow from the troughs, O’, within said tank.
The effect of the air current flowing through
the tank and through the streams of liquid
matter supplied thergto is to catch the fine
or minute particles of dried matter which
are carried by the air current from the
collector, and thus this dried fine matter or
impalpable powder is recovered from the air
current and dissolved in the liquid contents
of the tank. The air current escapes
through opening, m’, and the off bearing
wind trunk, S. The operations of supply-
ing liquid matter to the tank, and of pump-
ing said liquid matter from said tank back
into the distributing pipe are carried on
without interruption so that the process is
a continuous one, and this process is eco-
nomical in many respects, for the reason
that the dried matter is not permitted to
come into contact with heated surfaces of
the treating chamber, and, furthermore, the
dried substance, which would have a tend-
ency to escape in the form of impalpable
powder, is recovered in the supply tank and
1s again .dissolved in the liquid contents
thereof.

Having thus fully described the invention,
what I claim as new, and desire to secure
by Letters Patent is:

1. In a desiccating apparatus, a desiccat-
ing chamber, the side walls of which consist
of air heating coils through which a heating
medium is adapted to circulate, and means
for drawing a blast of air through the
spaces between said coils constituting the
walls of said chamber.

9. Tn a desiccating apparatus, a desiccat-
ing chamber the side walls and bottom of
which consist of air heating coils through
which a heating medium is adapted to cir-
culate, and means for drawing a blast of
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air through the spaces of the coils which
make up the walls and bottom of said cham-
er.

3. In a desiccating apparatus, a desiccat-
ing chamber the side walls and bottom of
which consist of air heating coils through
which a heating medium is adapted to eir-
culate, means for drawing ‘a blast of air,
through the spaces between the coils which
make up the walls and bottom of said cham-
ber, and a rotary liquid distributer posi-
tioned within said chamber. '

4. In a desiccating apparatus, a desiccat-
ing chamber having a ‘perforated bottom
composed of a plurality of air heating coils
through which a heating medium is adapted

to circulate, and means for drawing a blast

of air upwardly through the spaces between
the heating coils which make up said bot-
tom.

5. Ina desiccating apparatus, a desiceat
a device wherein the separa-
tion of solid particles from an air current
is effected by a vortex and centrifugal ac-
tion, a supply tank, and means connected
with said tank for distributing a liquid
spray within said chamber, said separating
device being connected with the supply tank
wl_lereby the air current from the separating
device 1s introduced into the supply tank.

6. In a desiccating apparatus, a device
Wwherein the separation of dried particles
from a current of air is effected by a vortex
and centrifugal action, a liquid supply tank,
means for leading the air from the separat-
ing means
spraying liquid within said tank for sepa-
rating the residual dried particles carried
by the air current.

In a desiccating apparatus, a desiccat-
ing chamber the walis oF which are formed
by groups of air heating coils through
which a heating medium is adapted to cir-
culate, a header connected with the coils of
each group, means. for supplying steam to
each of said headers, and means for drawing
a blast of air through the spaces between
the heating coils which make up the walls of
said chamber. '

8. In a desiceating apparatus, a desiccat-
ing chamber the walls of which consist of
air heating coils arranged in groups and
through which steam is adapted to circulate,
a series of headers each having its chamber
divided into compartments with which com-
municate the feed and return members of
each group of coils, means for supplying
steam to each of said headers, and means for
drawing a blast of air through "the spaces
between the heating coils which make up
the walls of said chamber.

9. In a desiccating apparatus, a series of
headers each having a divided chamber,

oups of air heating coils positioned te

orm the walls of a desiccating chamber and

to said tank, and means for

through which coils and the headers steam
is adapted to circulate, the coils composing
each group being connected with the respec-
tive compartments of one of said chambered
headers, a steam supply pipe, branches each
conneoting one of said headers with said
steam supply pipe,-and means for drawing a
blast of air through the spaces between the
heating coils which make up the walls of
said chamber.

10. In a desiccating apparatus, a series of
chambered headers, groups of air heating
coils through which steam is adapted to cir-
culate and said coils positioned to form the
walls of a desiccating chamber, the coils of
each group being connected to one of said
headers, means for supplying steam to the
headers, means connected with said headers
for the escape of the water of condensation,
and means for drawing a - blast of air
through the spaces between the heating coils
which make up the walls of said chamber.

11. In a desiccating apparatus, a series of
headers, groups of air heating coils through
which steam is adapted to circulate, said
coils being positioned to form the walls of
a desiccating chamber, means for supplying
steam to’said headers, and means for draw-
ing a blast of air through the spaces be-
tween the heating coils which make up the
walls of sald chamber. :

12. In a desiccating apparatus, a series of
headers, groups of vertical coils through
which steam is adapted to circulate, said
coils being positioned to form the walls of
a desiccating chamber, each group of coils
being connected to one of the headers,
groups of coils. positioned transversely to
said chamber and forming the bottom
thereof, each of said last mentioned groups
of coils being conpected to one of the head-
ers, means for supplying steam to said head-
ers, and means for drawing a blast of air
through the spaces between the heating coils
which make up the walls and the bottom of
said chamber,

13. In a desiccatin apparatus, a desiccat-
ing chamber the Walﬁs and bottom of which
are composed of air heating coils through
which a heating medium is adapted to cir-
culate, means for supplying steam to said
coils, a vertical liquid pipe positioned within
said chamber, said pipe_having means for
distributing the liquid within said chamber,
means for rotating the pipe, and means for
drawing a blast of air through the spaces
between said coils and said desiceating
chamber,

14. In a desiceating apparatus, a desioccat-
ing chamber, a structure wherein the sepa-
ration of dried particles from an air current
is effected by a vortex and centrifugal action,
means for producing a current of ain
through said desiccating chamber and deliv-
ering the current, laden with dried parti-
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cles, into said centrifugal separating struc-
ture, whereby the heavier dried particles are
precipitated and eliminated from the air
current, a supply tank, means connecting the
centrifugal separating structure with the
supply tank, so that the minute dried. parti-
cles carried with the air escaping from said
centrifugal separating structure will be de-
livered into the supply tank, and means po-
sitioned within the tank for spraying liquid
therein 1o effect the precipitation of said
minute dried particles into liquid contained
in said tank.

15. In a desiccating apparatus, a desiccat-
ing chamber, a structure wherein the sepa-
ration of dried particles from an air current
is effected by a vortex and centrifugal ac-
tion, a fan or blower intermediate said cham-
ber and the centrifugal separator, a liquid
supply tank, means whereby liquid in the
tank may be supplied to the desiccating cham-
ber, a liquid spray means within the tank

-and positioned therein intermediate an air

inlet and an air outlet, and a wind trunk
leading from the centrifugal separator to
the air inlet of said tank for discharging
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thereto a current of air laden with more or
less minute dried particles from the cen-
trifugal separator.

16. In a desiccating apparatus, a desiccat-
ing chamber the bottom and side walls of
which are of a foraminous structure through
which a heating medium is adapted to cir-
culate, means for drawing a blast of air
through the foraminous structure compris-
ing the walls of said chamber, and means
for distributing liquid within said chamber
and in contact with the inflowing air cur-

| rents, whereby the liquid is dehydrated while

in a suspended condition.

17. In a desiccating apparatus, 2 supply
tank provided with means for spraying &
liquid therein, and means for bringing a
current of air carrying dried particles into
contact with said liquid spray.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

WILLIAM S. OSBORNE.

Witnesses:

H. I. BERNHARD,
M. C. PoweLL.
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