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UNITED STATES PATENT OFFICE.

AMBROSE PORTER GAINES, OF SOUTH PITTSBURG, AND CHARLES J.
o GUSTAFSON, OF SEQUACHEE, TENNESSEE.

COOLING DEVICE FOR FURNACE-WALLS.

SPECIFICATION forming part of Letters Patent No. 628,790, dated J uly 11, 1899,
- Application ﬁ_ladt])ecamber_ 28, 1898. Serial No. 700,524, | (No model.)

1o all whom it may concern:

| bell of such size as to throw the stock against

Be it known that we, AMBROSE PORTER | the wall at the point at which it is desired to

(GAINES, residing at South Pittsburg, and |

CHARLES J. GUSTAFSON, residing at Sequa-
chee, Marion county, State of Tennessee, elti-

zens of the United States, have invented cer- |

tain new and useful Improvements in Cooling
Devices for Furnace-Walls, of which the fol-
lowing is a specification. | L

“Our invention relates to cooling devices for
blast or other furnaces, and more particularly
to a device of the character specified, in
which are combined two or more parts, one
of which incloses or surrounds, partially or

wholly, another, forming what we may term

a ‘‘composite plate,” by the wuse of which

term it is to be distinctly understood that we
do not intend that the shape of any of the

parts or the whole device is limited to a plate
form, as any part or the whole may be of flat,
round, square, circular or semicircular, ir-
regular, or any shape suited to the require-
ments of the particular furnace or the par-
ticular position of the furnace wherein the
device is to be used, and consequently when-

~ever we use the term ‘“plate” in the specifi-

30
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cation and claims it is to be understood that

we employ that term in the broadest sense,

as above indicated.

A better comprehensionuof th-é-'objécts and

advantagoes of our invention may be derived
from a brief consideration of the serious ob-
jections commonly encountered in the oper-
ation of blast-furnaces, and these objections
we will now briefly enumerate. - |

It has been found that thewalls of a blast- |
~case there is almost no possibility of escape,

furnace in operation are worn unequally at
certain points relative to the main stack, as
the bosh-wall, cruecible, and hearth-bottom

are found to wear or burn out two or more
times as rapidly as the main stack, necessi-
tating renewals. Again, the hearth and eru-
cible in many instances burn and cut away

proportionately faster than the bosh-wall,
and it frequently happens that melted iron
breaks out through the hearth and under the
furnace as a result of fusion and erosion

- caused by the high pressure and heat of the

50

melted iron.constantly contained thereon, of-

ten resulting disastrously to life and prop-

~erty. It is the general practice to have the

keep the furnace full, so that the larger

lumps, having the greater momentum in the
rebound from farnace-wall, will be thrown

toward the center and the smaller material.
along the wall, thus keeping the- draft open

through the center of the stack, and hence
another weak point of the furnaceis near the
top of the stack—that is, at the stock-line,
which is the area just below the ‘‘bell,”
where the stock (ore, coke, and limestone)

55

6o

strikes the side of the furnace-wall. At this

point the destructive action is almost wholly
physical, as it is due to friction or abrasion

caused by the impact of the stock striking

against the walls. It very often happens,
therefore, that this part of the furnace weak-
ens and wears out even before the bosh-wall,

crucible, and hearth. Although the annu-

lar recess thus worn can be repaired with-
out ‘‘blowing out,” as is necessary when the
bosh-wall, crucible, or hearth is worn out
and fused away, at the same time it neces-
sarily involves considerable expense and a

great risk of life, as those employed on the

repair have to go inside the stack in order to

70
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renew the masonry or otherwise repair the

weakened and worn-out walls, because this
not only subjects the workmen directly to the
suffocating and polsonous gases given off
from the burning coke and roasted ores and
limbstone, but also to the still more danger-
ous liability of slipping or settling of the

heat while the workmen are inside, in which

and they are burned to death.

- Toprowmote the safety of human life around

furnaces, to keep the furnace atits maximum

nace itself by keeping thelines of wall intact

and to reduce the cost of construction and

maintenance by correcting the above-men-

3o

. . 85
stock, thus sending up a volume of gas and

00

capacity, and to lengthen the life of the fur-

95

tioned weak parts of the furnace-wall, so as

to increase the life thereof, are the general
‘objects of our invention. . |

-

- QOur farther object is -ta_'prevént- uhneces- _'

sary loss of heat from the-burning and highly-
heated stock, which results from the applica-

100

tion of too-intense cooling devices located too
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Theseintense cooling devices,largely present-
ing their most efficient cooling area at the
points where directly exposed or too close to
the stock, carry off the heat not so much from
the walls as from the stock direct, thus 1n-
creasing the fuel consumption and reducing
the melting capacity. They are also placed
at too great a distance apart, thus allowing
the intermediate portions of the wall to be de-
stroyed. DBy our invention we secure a more
uniform distribution of heat throughout the
furnace-walls, thus permitting of thickerand
heavier walls, which will necessarily give a
larger wearing area, and thereby also reduce
the loss of heat by radiation.

Another object of our invention 1s to pro-
vide a plate which when once in position shail
not by any possibility of breakage, wear, or
other cause have to be removed from the wall
until the latteris worn out uniformiy too thin
to be safe tor further use and one which, with
slight modification, is specifically applicable
to any furnace and to any part of said fuar-
nace.

We accomplish these objects by the use of
a composite plate comprising a plurality of
parts, one inclosing orsurrounding, partially
or wholly, another and preferably consisting
of a cooling or heat-conducting plate or body
and a wear-resisting plate or body protecting
the said conducting-plate. The said wear-
resisting plate is preferably placed around

‘the heat-conducting plate or body, so as to

fully protect the same,and the heat-conduct-
ing plate or body is preferably of higher con-
ducting quality than the wear-resisting plate
or body.

In the drawings we have shown various
forms of our inveution applied to the difler-
ent parts of the furnace, in which drawings—

Figure 1 is a vertical section of a blast-fur-
nace equipped with different modifications of
Fig. 2 is a cross-section
of furnace-wall on line 2, Fig. 1. Fig. 3 1sa
cross-section of furnace-wall on line 3, Fig. 1.
Fig. 4 is a cross-section of furnace-wallon line
4, Fig. 1. Fig. 5 is a cross-section of compos-
ite plate having the heat-conductor extending
into thecirculating-chamber. Fig. 6isacross-
section of composite plate having the heat-con-
ductor cut off from the circulating-chamber.
Fig. 7 is asectional side elevation of a compos-
ite plate having a circulating-chamber for use
in a4 vertical position. Fig. 818 a rear eleva-
tion of the same. Fig. 9 1sa cross-section of
composite plate having the heat-conductorin
contact with a wall of the circulating-chamber.
Fig. 10 is a cross-section of another form of
composite plate having the heat-conductor
extending into thecirculating-chamber. Fig.
11 is another form of composite plate having

ing-chamber. Fig. 12isasectional plan view
of composite plate havinga circulating-cham-
ber for use in 4 horizontal position. Fig. 13

close to or in actual contact with the stock. | cross-section of another form of composite

plate having double or tortuous circulating-
chamber. Fig. 15 is a cross-section of com-
posite plate in which the plates or parts are
secured together by rivets. Fig.161s a broken
segtional elevation of the composite plate
shown in Fig. 14 for use in a vertical posi-
tion. Fig. 17 is a cross-section of another
form of composite plate in which the plates
are secured together by rivets. Fig. 181s a
broken sectional elevation of a modification
of the composite plate shown in Figs. 14and
16, Fig. 19 is a cross-section of the same.
Fig. 20 is a longitudinal section of composite
plate having two heat-conducting parts. FKig.
21 is a cross-section of compoxite plateon lines
21 21, Fig. 22, showing different forms of heat-
conductors. Fig. 22 is a broken plan section
of composite plate for use in the bottom of
the furnace, showing different forms of heat-
conductors therein. Fig. 23 is a ¢cross-section
of composite plate on line 2323, Fig. 22. Fig.
24 is a sectional plan view of composite plate
with double circulating-chamber for use in a
horizontal position. Fig. 25 isa cross-section
of the same. Fig. 26 is a cross-section of a
modified form thereof in which the conductor
extends into the circulating-chamber. Kig.
27 is a part sectional plan of the same, show-
ing heat-conductor extending into the circu-
lating-chamber. Fig. 28 is a rear elevation
of the same, and Figs. 29 to 31 are details of
further modifications. |

Referring now to the drawings, in which
the same reference characters designate the
same or corresponding parts in all the views,
A designates the bosh-wall; b, the twyer-wall;
¢, the hearth-wall; d, the bottom. 7The stack-

wall has the usual inner lining e and outer

lining g, between which linings 1s an expan-
sion-space f, with suitable filling. The fur-
nace is provided with a hopper A, having a
bell k.

The letters n n designate the stock-line or
the line of the stack-wall where the stock
strikes. |

Our plate,which is shown in Fig. 1 applied
to different positions of the furnace, consists,
preferably, of one or more solid heat-conduct-
ing plates protected by a wear-resisting plate.
These two may be combined with or without
the use of a cooling-chamber, such as C,
formed in the wear-resisting plate B, or such
as the opening H, provided with an external

cooling device E, Figs. 1, 20, and 22, and the

chamber C may be uncobstructed, as in i'igs.
5,6,9,11, and 15, or it may have a partition
or diaphragm ¢, as in Figs. 14, 16, and 18.
The conducting-plate a is preferably made of
copper with perforations p, through which
perforations some of the metal of the plate B
passes when the latter is cast thereon, thus
serving to hold firmly and in perfect contact
the wear-resisting plates B, the latter of which
are preferably chilled iron cast over the cop-
per plate a. The plates B are preferably pro-

is & rear elevation of the same. Fig. 14is a | vided with a circulating-chamber C, Figs. o
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- t0-19 and 24 to 28; but in some cases this
chamber may be omitted or holes H provided,
through which a eooling device E, receiving
a4 cooling’ medium therein, may be used, as
shown:in Figs. 20 to 23. Theinner and outer
~ends-of the plate a are preferably exposed,
- 8o'that when the device is inserted in the fur-
~ nace - wall ‘heat may be readily conducted
- through said plate a to the outside.
o. Instead of casting the plates or bodies B

be.connected together by rivets or other suit-

ble mechanical means, in which case the
parts are made separate, as shown in Figs.
5 15'and 17, where a® is the conducting-plate,
- éxtending to the wall of the cooling-chamber
C and held upon the lower part of the. plate
B’ by a separable member b’ of ‘the plate B,

~with rivets d’ passing through all the parts;

o or, if desired, the wear-resisting plate may
be made in two symmetrical parts B?, Fig.
17, with the conducting-plate @2 passing
‘through the chamber C and eclampéd by riv-
ets between said parts, a perforation s being

5 formedin thecooling-chamber,through which

the cooling fluid may pass. |
-In some parts of the furnace-wall it may

be advisable to place the plates in a vertical.

position, in which case they may be formed
o as shown in Figs. 7, 16, and 18, and when de-
- signed for horizontal positions they may be

 formed as shown in Figs. .12, 24, and 27.".

- As the introduction of water at the bottom
-of the furnace, according to the arran gement
5 adopted in other parts of thefurnace, is dan-
_ gerous, the cooling of the plates located in
- .the bottom may be‘effected by air circulated
-~.through the chamber C, and the plates may

* be extended to the center from all sides, such

o plates being in the shape of a sector of a cir-
. cle,as shown in Fig. 22, all meeting at a com-
mon point.. In this form the plate B?is pref-
“erably.cast over. the .plate a’, the latter of
‘whieh is provided with an opening H, around

5. which extend in both directions annular

~“flanges [ and through which opening may be
- inserted a cooling device E, such as that dis-

closed and claimed in United States Letters
. Patent granted to A. P. Gaines November
o 15, 1898, No. 614,381. This cooling device

preferably passes through several of the !

plates, arranged one above another, as shown
* 1in Fig. 1, so that a sufficient amount of metal
. 18 concentrated upon said cooling' device to

5 radiate or conduct heat into the conducting -

or cooliuig device E; or, if desired, the cool-
~ing at the bottom may be effected by inde-
pendent means, such as shown at the upper
part of Fig. 3 and in Fig. 1, where plates,
o. with the chambers C, are “used, or both of
‘these plans may be adopted. - o
~In order to more securely fasten the plates
. a and B together, as shown in Figs. 9and 19,
the plate a’ may be provided with one or more
5. Tibs 7 in addition to the perforations p, by
which means the said piate a’ is more firmly

- Becured oranchored to the cast plate B. This |

.i

1

- -around-the plate or-body a these parts may

«

|

|

| form of plate is especially effective in pre--

venting leakage when the form used is that

in which the plate extends into the water-

chamber C, the ribs being clenched by the
cast-iron of the plate B as it contracts in cool-
ing and forms an effective break-joint. To

further coniribute to this result the plate a’

may be hammered or calked on its external
edges. Where it is possible, however, with-

3

70

15

out too great a sacrifice of conductivity of
the plate a, it is preferable to have this plate

entirely separated or cut off from the cham-

ber C, as shown in Figs. 6, 11, 14, 15, and 23,
where it will be seen that the said conduect-

8o

ing-plate terminates outside of waill or parti-
tion on the inner side of the chamber, by
which construction all possibility of leakage

IS avoided. | |

In Figs. 21, 22) and 23 we have shown s
modified form of the conducting - plate, in
which the latter is in the form of ribs a¥, rods
or bars a°, or the combination of these two

with a flat plate, such ribs or rods extending,

in the form shown, to the inner ends of the

plates. The rods, ribs, or bars may of course"
|"be of any suitable shape, and they may be
formed separate or cast with the plate B there--

upon, preferably the ‘latter. The chambers
C for the cooling fluid are provided with suit-

able inlets 7, outlets o0, and washout-openings

having closing-plugs w fitted thereto.

it will be noted that the outer end of the plate
a 18 laterally extended in a T head or flange
x, which is either inclosed by the walls of said

chamber or is in contact with the inner wall

thereof, by which an increased conducting-
surface is obtained. - -
Whilé we do not limit odrselves to any spe-

cial kind of metal or material for the manu-
| facture of our plates, we may say that we pre-

Q0 | |

95

. In all the forms employing the chamher C.. .
100 |

.10_5'-

fer to make the conducting or inner plate of =

copper, as that has a high conducting power

for heat, while the wear-resisting or protect-

110

Ing plate is preferably made of chilled cast- |

iron.

Whatever material that will be dura-

ble enough to resist the action of the heat of -

the highly-heated stock will suffice for the .

11,.5'."

protecting-plate, and the inner or conduecting -
plate may be made of any suitable conduct--" - -
ing material, though preferably of a metal. SN
that has a higher conducting power than the -

outer plate or plates. In the application of

water or any other cooling fluid as the cool-

120"

ing medium to these plates, where the gen-

eral reservoir does not give pressure sufficient-
to force the cooling medium to the required -
height of the stack, a force-pump-can be used,

or any number of circulating reéservoirs,

1'25'

troughs, or pipes ¢, filled with _.th_e'.ﬂuid;'lo;-;;_'
cated at any desired height, as shown in Fig. o

1, where it is seen that said reservoir isin the
' form of a casing supported at the top of the
.furnace upon suitable brackets, from the bot-
| tom of which trough ledd supply - pipes z,
“which are connected to the plates below, pref- . -
erably to the inlets i of the lower series of

130
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plates, so as to secure a vertical circulation |

- of the cooling fluid, the said plates having
outlets %, forming connection with the inlet-
openings of the adjacent plates.

¢ . It has been found that in parts of the fur-

' hace where the heat is not so inteunse it is.

not essential that-any circulating medium or

chamber C be used, as a sufficient amount of |

‘heat will be removed from the inner edges of

" to the wall and plates by conduction and diffa-.

sion toward the outside, in which case the
plates may be made as shown In Figs. 29 to
31, the heat being abstracted from the con-
ducting -plate by the outside air acting in

15 such case as a cooling medium.
From the foregoing description 1t :will ap-

pear that by the use of our invention the j

lines of the furnace are preserved by & par-
tial and not too -active conduction of heat
20 from the walls through these plates, which
being cheaper than the all-copper . or bronze
plates may be placed very m uch closer, thus
giving a more uniform temperature 1o the
wall, enabling it to resist the effects of heat
2¢ and friction, and also reinforcing the ma-
7 sonry by presenting a practically indestructi-
ble surface of considerable extent for actual
contact with the moving stock at all parts of
the furnace. - S -

In our drawings, while we have shown the
plates in position, Fig. 1, practically immov-

- 30

able, as our plates will not require removal.

" until the walls of the furnace are worn. so

‘thin that safety necessitates blowing out for |
the reason that the said plates

35 relining for

may be worn back to the line of the inner

walls of the cireulating or cooling chambers

without leaking or materially weakening the
walls, nevertheless it may be found advisable

40 that in some partsof the walls—for example,
‘the hosh—a removable plate be used, and

hence we wish it understood that our inven-
tion may be embodied in a removable as well
asan immovable plate. Again,wehaveshown
45 no other support forthe plates in the wall than

' the masonry, but -at the top of the furnace

_ where the plates-will be subject to such fre-
 quent abrasion, due to the striking of the
charge against the wall at the stock-line, 1t
so may be desirable to fasten or bind the plates
"~ in position in any suitable way, and around
the bosh-wall they may be bound together
- and linked by any of the well-known means
" for securing bosh-plates. S

55 Without limiting oarselves to the ' ‘spectfic

" forms of plate shown in the drawings, as we
- believe we are the first to provide a compos- .

~ -ite cooling device for furnaces,

~ “What we claim, and desireto secure by lLet-

6o ters Patent, is— - - R
" 1. The herein-described cooling device for
- “blast or other furnaces, consisting of a solid

. conducting plate or body of high heat-con-

- - ducting power anda protecting plate or body

65 of other metal capable of resisting wear in
7 contact with said conducting-plate, the inner
end of said conducting-plate being exposed

so as to conduct heat from the furna,ce-cha.ni- _

ber, and its outer end extending to a point
where heat may be abstracted by a cooling
medium, substantially as described. "

9 The herein-described cooling device for
blast or other furnaces, consisting of an inner

solid plate of high heat-conducting power and

an outer protecting-plate of other metal ca-
pable of resisting wear partially inclosing the
same, the inner end of said conducting-plate
being exposed so as to conduct heat from the
furnace-chamber, and the outer end extend-
ing to a point where heat may be abstracted
by a cooling mediam, substantially as de-
seribed. | | -

70

75
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3. The herein-describedicoeling device for

blast or other furnaces, cousisting of a plu-

rality of plates, arranged one within another,
the inner plate being a solid conducting-plate

and of higher specific heat-conducting power -
than the inclosing . plate, and the latter pos-

sessing wear-resisting qualities to resist heat: |

or abrasion, the inner end of said conduct-

90

ing-plate being exposed s0 as-t0 conduct-heat

rrom the furnace-chamber and the outer end
extending to a point where heat may be ab-
stracted by a cooling medium, substantially
as described. _.

4. The herein-described cooling device for
blast or other furnaces, consisting of a com-
posite plate formed of an inner solid conduct-
ing metal plateof high heat-conducting power

partially surrounded by a plate of other metal

capable of resisting wear, the inner end of
said conducting-plate being exposed 80 .as to
conduct heat from the furnace-chamber and

may be abstracted by a cooling medium, sub-
stantially as deseribed. o .
5 The herein-described cooling device for

95

IO

the outer end extending to a point where-heat .

I1C

furnace-walls, consisting of asolid metal plate -

of high heat-conducting power, and a protect-
ing-plate of other metal capable of resisting
wear cast upon said conducting-plate, the in-
ner end of said conducting-plate being ex-

posed so-as to conduct heat from the furnace-

chamber, and the outer end extending to a
point where heat may be abstracted by a cool-
ing mediuam, substantially as described.

6. The herein-described cooling device for
furnace-walls, consisting of a metal plate of
high heat-conducting power and a protecting-

‘plate of other metadl capable of resisting wear
| ecast around said cond ucting-plate, the inner

end of said conducting-plate being exposed

-s0 as to-conduct heat from the furnace-cham-
ber, and the outer end extending to a point-
| where heat may be abstracted by a cooling.me-
“dium, sabstantially as described. | |

I

I1

2

7...The herein-described cooling device for ' |

furnace-walls, cansisting of a composite plate

1

formed of a solid metal plate of high heat-

conducting power and a protecting-plate of
other metal capable of resisting wear cast

upon said conducting-plate, the inner end of

said conducting-plate being exposed so as to

conduct heat from the furnace-chamber, said
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composite plate béing provided at its outer

end with a cooling-chamber for cireulation of
a cooling medium to abstract heat from the
outer end of said conduecting-plate, substan-
tially as described. o

8. The herein-described cooling device for

}
i

furnace-walls, consisting of a composite plate :

formed of a solid metal plate of high heat-

conducting power and a protecting-plate of |
other ‘metal capable of resisting wear cast
thereon, with means for anchoring the two
plates together, the inner end of said con-
ducting-plate being exposed so as to conduet |

heat from the furnace-chamber, and the outer
end extending to a point where heat may be
abstracted by a cooling medium, substan-
tially as described. '- |

J. The herein-described cooling device for
furnace-walls, consisting of a composite plate
formed of an inner solid plate of ‘'high heat-

conducting power, with a protecting-plate of |

other metal capable of resisting wear cast
thereon and devices on the inner plate for
rigidly binding the cast metal to the said in-
ner plate, the inner end of said conducting-
plate being exposed soas toconduct heat from
the furnace-chamber, and the outer end ex-
tending to a point where heat may be ab-
stracted by a cooling medium, substantially
as described. - : |

10. The herein-described cooling device for
furnace-walls, consisting of a com posite plate

formed of an inner solid plate of high heat-

conducting power, having a lateral extension
at -one end, and a protecting-plate of other
metal capable of resisting wear in contact
with said inner plate, the inner end of said
conducting-plate being exposed so as to con-
duct heat from the f urnace-chamber, and the
outer end extending to a point where heat
may be abstracted by a cooling medium, sub-
stantially as described. > N

11. The herein-described cooling device for

furnace-walls, consisting of a composite plate

formed-of an inner plate having a lateral ex-

‘tension at one end, a protecting-plate sur-
rounding and in contact with said inner plate, .

said protecting-plate having a cooling-cham-
ber formed therein, and the lateral extension
of the inner plate being disposed in proximity
to said cooling-chamber, substantially as de-
scribed. | . |

12. The herein-described cooling device for

furnace-walls, consisting of a composite plate
formed of an inner solid plate of high heat-

- conducting power, having a lateral extension

6o

at one end, and a protecting-plate of other
metal capable of resisting wear in contact
with both sides of said inner plate, the inner

end of said conducting-plate being exposed 1 |

80 as toconduct heat from the furnace-cham- ,

e e - S e o uplln g

Sstracted by a cooling medium,

~of the inner

ber, and the outer end extending to a point |

where heat may be abstracted by a cooling
medium, substantially as described.

i

13. The herein-described cooling device for

furnace-walls, consisting of a composite plate
formed of an inner solid metal plate of high
heat-conducting power, having a lateral ex-

tension at one end and a protecting-plate of’

other metalcapable of resisting wear cast upon
sald conducting-plate, with ribs or projec-
tions for binding the two plates together, the
inner end of said conducting-plate being ex-
posed so as to conduct heat from the furnace-
chamber, and the outer end extending to a
point where heat may be abstracted by a cool-
ing medium, substantially as describeds
14. The herein-described cooling device for
furnace-walls, consisting of a com posite plate
formed of a solid metal plate of high heat-con-
ducting power surrounded by a protecting-
plate of other metal capable of resisting wear,
said composite plate having openings for the
admission of a cooling medium from an ex-
ternal source, the inner end of said conduct-
ing-plate being exposed so as to conduct heat
from the furnace-chamber, and the outer end
extending to a point where heat may be ab-
substantially
as described.
~ 10. Theherein-described cooling device for
furnace-walls, consisting of a com posite plate

formed of an inner cond ucting-plate having a

lateral extension at one end, and a wear-re-
sisting plate cast upon said cond ucting-plate,
sald outerplate having a chamber therein for
a cooling medium and the lateral extension
| plate being disposed adjacent to
the wall of said chamber, su bstantially as de-
scribed. | -

16. The herein-described cooling device for
furnace-walls, consisting of a composite plate
formed of an inner solid plate of copper and
a chilled iron plate cast thereon, the inner
end of said conducting-plate being exposed so
as toconduct heat froin the fu rnace-chamber,
and the outer end extending to a point where
heat may be abstracted by a coolin g medium,
substantially as desecribed. . |

17. The herein-described cooling device for
furnace-walls, consisting of a composite plate

formed of an inner conducting-plate, and an -

outer protecting-plate provided with a cham-
ber for a cooling medium, with ribs on one of
the plates located outside of the inner wall of
the cooling-chamber and serving to hold the
two plates together and to form a break-joint
to prevent leakage from said
stauntially as described., |
. In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses. -

AMBROSE PORTER GAINES.
' CHARLES J. GUSTAFSON. -

Witnesses: B
A. A. Cook,
T. G. GARRETT.
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