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APPARATUS FOR UTILIZATION OF SOLAR HEAT..
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Be it known.that I, MELVIN L. SEVERY, a

citizen of the United States, residing in Bos-
‘ton, in the county of Suffolk and State of

Massachusetts, have invented certain new
and useful Improvements in Apparatus for
the Utilization of Solar Heat, of which the
following, taken in connection with the ac-
companying drawings, is a specification.

This invention relates to apparatus for gen-

erating steam or vapor by solar heat, and to

- Dboilers or heat-receivers to be used with such

-apparatus, Whiﬁhﬁb(}ﬂel‘ﬂ or keat-receivers
are capable of being used with other sources:
of heat; and the invention consists, first, in-

dividing the boiler into.compartments by &

“series of partitions, substantially as herein-
. after more fully set forth, and combined so

20

35

that eommunication is afforded between the

several compartments and the proper cireu-
lation of vapor and liquid secured, whereby
it is vendered possible to construet the boiler
of thin sheet metal without rend

solar heat, though where unconcentrated so-
lar heat is used I prefer to use the.steam or
vapor somewhat below 212° Fahrenheit; sec-

ond, in attaching to the feed-water pipe

another pipe substantialiy parallel to the
plane of the boiler or heat-receiver, and ex-

tended nearly across it from side toside, and
provided. with perforations, as hereinafter
more fully set forth; third, for the sake of

" convenience in construction, in dividing the

40

" inafter more fully set forth; fourth, in com-
bination with the hot-well, of mechanism for
automatically regulating the supply of water
. or other vapor-generating liguid to the boiler

45

5P

hoiler into two sections, opening the one into
the other,and in providing one side of one.
seetion with openings to admit of securing

the sections together, substantially as here-

in small quantities at a time, thus securing

rapidity of action and superheating of steam

ot vaper, and obviating the great weight in-
cident to a boiler nearly full of liguid; fifth,

in combination with the boiler or heat-re-

“eeiver, of means for converting the luminous

~ solar rays into dark heat rays and preventing

| ering it liable
to rupture or collapse, thus obtaining & boiler
or heat-receiver in which steam or vapor at
more than atmospheric pressure can be gen-
‘erated, and which will at the same time have |
the lightness desirable for a boiler used in
~ apparatus for generating steam. or vapor by
30

the escape of the heat thus generated by radia-

{ion, eonvection, or conduction, and, sixth, in
combination with a boiler or heat-receiver,
‘means for presenting the front surface of such

55

boiler at right angles to the direction of the

solar  rays through the various apparent

earth. .
1 accomplish

‘drawings, in which—

 Figure 1 is a view in elevation of the front

prineiples of my inventiorn.
tional view of the same.
tion of the back of the apparatus. Fig. 418
a plan view of one of the partitions. ‘Kig. b
ig a front view of the same. Iig. 61sa view

Fig. 2 1s a sec-

changes of the sun’s position relative to the

of 2 boiler constructed in accordance with the

Fig. 3 is an eleva-

60

_ , these results by means of the
apparatus illustrated in _the accompanyving

65

0

of the perforated tube through which water o

ig supplied to the boiler.. Fig.7isanisomet-
rical view showing the connection between
“the two partsof the boiler; and Fig. 8is asec-

75

tional view of the hot-well placed between

the condenserand the boiler, and of mechan-

ism for regulating the supply of liquid from .

‘the hot-well to the boiler or heat-receiver.

to like parts.

In theseseveral figures like numerals refer

8o

" Referring to the drawings,1 is a shallow

rectangular frame, of wood, metal, or other = -

suitable material. ~Itisshown asequilateral,
but it may be oblong or of any othersuitable -
form. 'The sides of this frame are shown as =~
“T-shaped in section in order to avoid thick-.

ness of material and for securing suitable .. -

braces of angle-iron to the back of theframe,

96' o

‘ag it is desirable that the frame should beas .

-with strength.

spaces inclosed by these intersecting bars are

~ On the front of the frame is a senies of bars
2 ab right angles to one another, and in the

suitably secured sheets of glass 3,or other
material transparent to the direct heat-rays

light as it is possible to maké' it qon_s?istent;

05

of the sun, but opaque to radiated darkheat. .

“Within this frame and concentric with 1t 18
another frame 4 of a less depth t.
frame, and which also has a front of glassor

other transparent material similar to that in

the depth of the frames an air-space is formed
between the glass fronts, the object being to
prevent the escape of heat radiated from the
surface of theboiler. Idonotconfine myselt

iIco

than the first

the first frame.. Owing to the difference in

105
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to the use of two thicknesses of glass, as my |
invention can be operated with hut one, but-
I have found the best results were obtained:

where I have used two thicknesses.,

The boiler or heat-receiver 5 is situated be-

hind the inner transparent front and is sep-
arated from the same by a space for the pui-
pose of preventing the escape of heat radi-
ated from the boiler. Tt is preferably made
in two seetions 6 and 7, placed one upon the
other edge to edge, but communicating with

~one another through openings 8 in the lower
side of the upper scetion and the upper side

of the lower seetion. -

The boiler may be constructed of sheet

metal, preferably of copper, on account of the
slight tendency of this metal to corrosion and
its high conductivity for heat, hut as this

sheet metal when used in the construetion of -

a fiat botler or heat-receiver is not sufficiently
strong to resist outward flexure when the in-
térnal pressure much exceeds that of the ex-
ternal atmosphere T insert bolts or soldered
rivets «, running from side to side of the
boiler and firmly binding thein together.

In order to prevent a collapse’ of the boiler
and for other reasons, I place a series of par-
titions 9 of sheet metal between the back and
frontof the hoiler at right angles.thereto, and
S0 constructed as to secure the necessary
communication and circulation of vapor and
liquid between the-compartinents tormed by
the partitions and to present a large heating-

surface to the contents of the heat-receiver.

These partitions may be placed either vert-

cally or horizontally, and are preferably par-
The necessary communication may be

allel.
obtained by making the length of the parti-

tions a little less than the distance between

the top and bottom of the boiler if the par-

titions are placed vertically, or a little less

than the length of the boiler if they are placed

horizontally; also by perforating the parti-
tions, as at 10, and T consider this the prefer-

able method. In orvder to inerease the
strength of these partitions, they are prefer-
ably corrugated, as shown. A boiler is thus
obtained which is of sufficient strength to be
used for the 'generation of steam or vapor,

and at the same time it is of but little weight. .

LThis lightness is of great importance in an
apparatus which must be supported on piv-
ots and capable of being easily turned in two
directions. in order that its front may bhe
always exposed to the rays of thesun. This

front surface of boiler is preferably black-
ened with lampblack or other suitable mate-
rial to favor the absorption of the heat and

to contert the luminous solar rays into dark
heat. . - |

I have described the boiler as ased with ap-
paratus for jenervating steam or other yapor
by solar heat, but it mayv bhe used with any
other source of heat and may be of any form,

and it need not necessarily be made in sec-

tions, as deseribed.
Behind the boiler, and preferably separated

-ner of supporting such apparatus.

9 ' - ' 567,618

from 1t by a space, isa backing 11, of a mate-

rial which is a non-conductor of heat, as, for
example, strips of wood, as shown. In the
center of this backing is a plate 12, of wood

or metal, and diagonal, vertical, and-horizon-

tal braces 13, preferably of angle-iron, are se-
cured to this plate and to the frame for the
purposc of strengthening the strueture.

- The structure can be moved by hand or by
suttable mechanism. A convenient device

for effecting thismovementin a vertical nlane j
-y

is shown, whereby the structure can be set at

the proper angle to bring its front opposite

to the sun, according to the declination of
the latter at different seasons in the year.

T'his device consists of a serew 17, one end of
.9

which passes through a nut 18, pivoted to an
arm 1Y, fixed on the standard 16, and through

‘the lower member of an L-shaped arm 20,

pivoted by its uppermember tgthe outer end
of the horizontal bar 15. A worm-wheel and
worm device provided with a erank working
around the pivotal point of the arm 15 in the
post 16 can be used for moving the structure
on the vertical pivot, or both movements may
be automatically performedby the machinery
actuated by the device. . T

~ In other forms of the apparatus tor utiliz-
ing solar heat patented by me, as, for exam-
ple, that' described in Letters Patent No.
495,163, I have supported the apparatus so

that it is capable of movement.in a vertical

and horizontal plane, and therefore in this
application I do not claim this general man-
Various
devices for accomplishing this result have
been shown and deseribed in this and other

‘patents, and any one of those devices can be

applied to the structure herein deseribed, or
any other device which will accomplish the
desired result can be used. --

21 1s the feed-water pipe.

of the lower seetion of the boiler, and has at-
tached to it at right angles thereto another
pipe 22; which may extend nearly across the
chamber from side to side. The partitions
under the pipe are shorter than the other par-
titions in order to afford space for this pipe.
The pipe 22 is perforated, as shown at 23,
through which the feed-water or other liquid
is discharged into the boiler in the form of

a spray, and thus is more quickly converted

info steam than if discharged in a stream.

_ 2‘:1: iS L}le Dip{f’; fl‘k)]f t,}'le Ste&l‘ll or VH;pOI', &]1(1 |
‘this pipe is connected to the upper section of

the boiler. | o
For the purpose of establishing communi-

This is prefer-.
ably carried into the middle of the upper part.
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cation between the two sections of the boiler
Lwo openings 23, preferably rectangular, are -

formed in the top of the lower section or open-
Ing near the opposite ends of the section, and
26 are two rectangular openings in the bot-
tom of the upper section, above the openings
20, which openings 26 are a little wider and
longer than the openings 25, to facilitate sol-

- dering or brazing.

130



~in the construction of the appamtu%, the

| dere(l together.

10

‘nof air-tight at the top.

567,618 | s

‘When the b@thOllS are placed in posmf:m

edges of the two opposite openings are sol-
For the purpose of reach-
ing these openings, in order to eonvemcnﬂy
ﬂpply the solder, an opening 27 is provided
in the back of the upper section opposite the
opening 25, which opening 27 1s covered by
a plate 28 when the 501(1(31’ ing has been com-
pleted. -

The hot-well, (s]mwn in section in Fig. E: , )18

composed of the eylindrical shell 42, “closed

at the top and bottom, though pr efembly
To the lower end of

this shell 18 connected the

- valve 30, as well as by the sucking effect of

20

the boiler when the pressure is below that of
the atmosphere. This valve is fast on the

- rod 32, which passes through a bridge 31

-low the bridge 18 a

~within the pipe, and suuounduw the rod be-
spring 35, w hlch EQ(}J[:: 0o

keep the valve closed.

Mounted on the rod 32, and nmmall} slid- |
ing freely thereon, is a collar 43, to the lower

. end of which are pwoted, at 36, the trip-levers

s

40 .

at 39

37, the lower ends of which aa:'e welghted, as
The upper ends of these levers pass
through slots in the sides of the collar 43.

| leed on the rod 32, within the collar 43, 1s

- a lug 38, adapted to be engaged by the ends'
of the levers 37 when ’rhey are pressed 1n-

" wardly by the raising of their ends 35.

35

Un-

der the levers and surrounding the rod 32 is

a float 34, which moves freely w1t11111 the h{)t-

well.
~ The collar 43 is connected to and mov bd by |

the lever 39, pivoted. at 40.

the hot-well by the pipe 41 and raises the
float 34. The outer end of the lever 39 is
struck by a pro;]eetlon on the condenser-

pump, (not shown in the drawings,) so that |-

at every downward stroke of the pump the
collar 43is raised on the rod 32. As the float

34 is raised by the condensed liquid entering

'.50

by the pipe 41 it will strike the lower end 35
of the levers 37 and force the upper ends in-

ward and under the lug 38, thus connecting

the collar .43 and the rod 3" together, s0- tlmt

~ at the next stroke of the pump the rod : 32

55

will be raised, thus opening the valve 30,
which will afford frec. communication Do~
tween the hot- well and the boiler through
the pipes 29, 21, and 22. The boiler being

Lconnedted to & condenser through the pipe 24

~and the engine or pump opemted there 18 a

60

constant SHCMOH on the boiler, and the result

is that a small portion of the liquid in the

hot-well is drawn therefrom into the bmler

provided its internal pressure islessthan that_
of the external &tmos;phel e, and by means of

the perforated pipe 22 is sprayed into the
boiler and instantly converted into steftm OF
vapor :.zmd superheated. -

pipe 29, which 1s
connected to the feed-pipe 21, the end of the
~ pipe 29 being closed by the spunmmtu.m‘red-

I do not contine myself to the use of my

apparatusfor the generatioa of Steam merely,
as it may be used to vaporize many other
liquids besides water, and is further applica-

ble to the heating of air for use in hot-air
It is obvlous that if a higher tem-
per rature is desived than that af‘forded by un-

eIl U'"HleS

concentrated solar heat it may be secured by
the addition of superimposing refracting or
reflecting devices converging the concen-
trated rays upon my heat—recewer and such
would be within the province of my inven-
tion.  In a patent issued to me and numbered
527,379 1 have shown such subsidiary reflect-

ing devme in an ‘“‘apparatus for generating
.B]E‘Ctl icity by solar-heat,” for w hich reason b

do not again e,hmw it hme

I do not confine myself to .the paltmular-

shape of the boiler or heat-receiver shown, as,

jc

3¢

although I prefer that the surface pre%ntedf '

shown, it might be made oblong, circular,

_polyﬂ'onal or of many other figures without in

- to the solar beams shall be flat and square, as

Q0

any way altering its pnnclple of action. It
is very desir :-:tble however, that this box-like |

heat-receiver should be relatwely thin; that
is, of small dimension along the dir eetlcm_ of

'13116 beam to which it is expomed, so that its
exposed surface may be large. relatlve to its

cubical contents.

- My invention may be eaﬂled into effect b}? |

95

having a considerable volume of liquid con- -

stantly in the heat-receiver or boiler and gen-
erating saturated steam or vapor therefromi.
in the u&u&l manner; but I much prefer to
supply the boiler or he&t—i eceiver with only
such liquid as it can vaporize at once and '
superheat, reinjecting the condensed vapor
| as fast as used by the engine.

The oper .:LthIl of this mechanism is as fol-
lows: The liquid from the condenser enters

The advan-

tages attained by this methed are very 43011-;

Sldel able.

100

108

Having thus described my mventlon Wh&th |

I claim, and desire to secure by Leftew PM-—
ent of the United States, is— o

110 .

1. A boiler or heat-receiver for the gener a{-”

tion of steam or vapor by unconeenbrated

receiver of 1ela131ve~ly small dimension along

the direction of the solar Beam to thh it 18

exposed provided with means for intermit-
tently supplying the liquid %o be vaporized

ing with the device to be opemted subst&n-
tmlly as described. ~

solar rays, consisting of a thin box-like heat-  '| ,

115

~and an outlet-pipe for the vapor communiéat- '

120

A boiler or heat-receiver for 1311@ fre:nem- o

flon of steam or vapor by unconﬁentmted
solar rays, consisting of a thin box-like cham-
ber adapted to 1nterrupt a solar beam of any

desirable shape of cross- -section, but of large

cross-section relative to the cubwal contents
of said chamber, a pipe for supplying the

liquid to be vaporized to the chamber, a pipe

for the vapor communicating with the device
to be operated and meang For keeping the
boiler or heat-receiver directed toward t]w

sumn., -
- 8. A hoiler or hE"d‘L-l ecewel for the genera-

1_2'5
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tion of steam or vapor, or the expansion of
air by solar heat, consisting of a thin hox-like
receiver of small cubicul contents relative to
the area of the cross-section of the beam it in-
teriupts, the receiver being provided with an
inlet-pipe for the fluid to be expanded, an
outlet-pipe for the expanded Muid communi-
cating with the device to be operated, and
means tor jacketing the boiler or heat-ro-
ceiver in a manuner to permit its free absorp-
tlon of the solar rays, their conversion into

dark heat and to prevent the escape of such

heat from the receiver.

4. A solar boiler orheat-receiver consisting
of a thin box-like chamber of small cubical
contvents relative to the arca of the cross-gec-
tion of the solar heam it intercepts, one or
more bhicknesses of glass or similar material
transparent to the sun’s rays but opagque t6
dark heat-rays, placed over the front surface
ot the heat-receiver and separated therefrom
and from . each other by an air-space, meang
for holding said heat-receiver and glass jack-
els 1n piace relative to each other and for in-
swiating the rear and sides of the recelver, a
feed-pipe and a supply-pipe communicating
with the receiver and means for keeping said
recelver turned toward the sun.

5. A solar boiler erheat-receiver capable of

furnishing superheated steam or vapor, in
combination with meang for intermittently in-
jecting the liquid 1o be vaporized into said
boiler, and means for regulating the amount
of liguid to be injected by the amount of
steam or vapor used aid a supply-pipe lead-

ing from boiler to device using the steam or

40

45
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vapor, substantially as desevibed.

0. Ina boiler or heat-reGeiver adapted to be
worked by uncouncentrated solar FAYS means
for supplying the boiler with the liquid to be
vaporized, means for vaporizing and super-

“heating same and means for conducting the

superheated vapor from the boiler to the de-

“vice operatdéd by it,substantially as deseribed.

7. In a'boiler ov heat-receiver adapted to he

worked Dy solar vays, . jacket of glass or

other material transparent to solar rays but
opaque to dark heat, placed over but not
touching the face of the receiveor presented to

the sun, means for preventing loss of heat
from the other surfaces of heat-receiver,-

means for supplying the boiler with the liquid
Lo be vaporized, means for vaporizing and su-
perheating same and means for conducting
the superheated vapor from the boiler to the
device operated by it and means for keeping
the front face of the heat-receiver toward the
sun, substantially as deseribed. | |
5. Asolar boiler orheat-receiver composed
of & chamber having two large flat opposed
parallel surfaces separated by a relatively
smatl space, provided, on its front side, with
a Jacket or zlass or i milarly-acting material,
pargliel to said front surface and separated

therefrom by an air-space, means for hold ing.f

tne jacket and boiler in place velative to cach

othier and for preventingloss of heat from rear

il

and sides of boiler, means for injecting liquid
into the boiler, means.for conducting the

steam or vapor from boiler to device to be op-

erated and means for moving heat-receiver

~or boiler to face the sun in its various appar-

ent changes.
Y. In combination with a boiler, an inject-

ing device and means for automatically gov-

erning the supply of fluid injected by the
amount of vapor drawn from the boiler, sub-
stantially as described. .

-10."The combination substantially as and

+ for the purpose set forth, with a boiler or

heat-receiver for generating steam or vapor or
expanding air, a series of partitions dividing
the boiler into compartments, said partitions
being constructed as described whereby com-
munication is permitted between the com-
partments for the circulation of vapor and
liguid or air. |

I1. "T'he combination, substantially as and
for the purpose set forth, with a boiler or
heat-reeeiver for the generation of steam or
vapor or the expansion of air, of a series of
perforated partitions extended between the
walls of the boiler.
12, The combination, substantially as and

for the purpose sef forth, of a boiler or heat-

receiver for the generation of steam or vapor,
having the distance between the side which is
exposed to heat and the opposite side consid-
erably less than the dimensions in the other
directiongand a series of partitions extended

between these sides and constructed as do-

scribed, whereby communication is afforded
for the circulation of air, steam, or vapor and

liguid between the compartments formed by

the partitions,

13, The combination; substantially as and

for the purpose set forth with a boiler or heat-

-receiver for the generation of steam or vapor,

and constructed of sheet metal, of a series of
partitions extended between two opposite

sides of the boiler and dividing the same into

compartments and constructed as deseribed,
whereby communication is-afforded for the
circulation of vapor and liquid between said
compartments, |

14. In apparatus for the generation of
steam or vapor by solar heat, the combina-
tion of -a frame of a dimension considerably

‘less in one dirvection than in other directions,

the front of said frame, on one of the two
sides of greatest area, composed of glass or
other material transparent to the direct rays
of the sun, but opaque to dark radiated heat,

and a back of some non-conducting material ;

a boiler or heat-receiver preferably con-
structed of sheet metal and a'little less in
size than the frame and placed between the
tront -and-back of the frame but separated
respectively from the front and back by a

space and having-its heat-receiving surface

preterably blackened; a series of partitions
between the front and back of the bhoiler and
constracted as described, whereby communi-
cation is afforded for the circulation of vapar

70
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~and }iqnid between the compartments formed |
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by the partitions; a feed-pipe for the liguid

“and steam or vapor pipe eonnected with tho

boiler or heat-receiver, and means for sup-
porting the structure whereby 1t 1s capable of

movement in a horizontal and in a vertical !

plane. | . o

'15. In an apparatus for the generation of
steam or vapor by solar heat, the combina-
tion, substantially as and for the purpose set
forth, of a boiler or heat-receiver composed of

“two ehambers having their dimensions in one

direction considerably less than their dimen-

‘sions in other directions and placed edge 1o

edge; openings in the top of the lower cham-
ber near each side and openings in the bottom
of the upper chamber just above the openings

in thelower chamber, and said last-mentioned

~ openings being a little larger than the firgt-
g0 .
. the edges of the same together. ..

»

mentioned openings, and means fcr. joining

16. The combination, substantially as and
for the purpose set forth, of a Yoiler or heat-
receiver for the generation of steam or vapor
composed of two chambers of sheet metal,

“having their thickness considerably less than

~ their other dimensions and placed edge to

30

edge; openings in the top of the lower cham-
ber near each side; openings in the bottom
of the upper chamber just above the open-

ings in the lower chamber and removable

‘plates in the back of the upper chamber just |

above the openings in said chamber.

17. In an apparatus for the generation of
steam or vapor by solar heat, the combination,
substantially as and for the purpose set forth,

of two quadrilateral rectangular concentric |
frames of a thickness or depth which is eon-
siderably less than their dimensions in. the

otherdirections and theinner frame being less

‘indepth than the outer frame; fronts for each
frame composed of glass or other material

- transparent to direct solar-heat rays but

45

opague to dark radiated heat; a space be- |
tween these two fronts and back of non-con-
“ducting material; a boiler of sheet metal n-

closed by the frame and separated from the

inner front and the back respectively by a

50 &
~ metal in each section, constructed as. de-

55
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space and made in communicating sections;

a geries of vertical parallel partitions of sheet

scribed, whereby communication is afforded

forthe circulation of vapor and liquid between |
‘the compartments formed by the partitions.
-and collapse of the boiler prevented; a feed-

pipe for liquid and stéam or vapor pipe com-
municating with the boiler or heat-re ceiver; &

plate secured on the center of the backing;

vertical, horizontal, and diagonal braces,pret-

erably of angle-iron, secured at their extremi-
ties to the plate and frames, as described, for
supporting the structure so that it is capable
 of movement on a horizontal plane and in a

vertical plane.

18. The combination, substantially as and

front under the said -arms.

A. D. 1896

to the hot-well at suitable intervals.

' 19. The combination, substantially as and.
for the purpose set forth, with a boiler or heat-
receiver for the genération of steam or vapor,
and of a form such that the distance between -
‘the face which is exposed to heat and the op-

for the purpose set forth,with a boiler or heat~
receiver, of a feed-pipe communicating with
a pipe provided with a series of perforations
in its sides, and means for opening this pipe .

715

posite surface is considerably less than the |

distance between the sides at right angles to
the exposed surface and set upon this nar-
rower side; of a feed-pipe entering near the
top of the boiler or heat-receiver; . a pipe com-
municating with the feed-pipe and extending

‘nearly across the boiler between the upright

sides and a series of perforations in the sides
of the pipe. . R |

20.. The eomhinatio'n, substantially as and..

for the purpose set forth, of a boiler or heat-
receiver for the generation ot steam or vapor,

havingthe distance between the surface which

is exposed t0 heat and the opposite surface

‘considerably less than the dimensions of the
‘boiler in other directions, and set upon this
narrower side; afeed-pipe entering the topof

the lower section of the boiler; another pipe
connected to the feed-pipe and extending
nearly across the boiler near the top, between

the upright sides which are at right angles to

the side exposed to heat, and provided with a
series of perforations arranged along its side;

30

05

vertieal partitions extending between the sido

of the boiler exposed to heat and the opposite
side and shorter under the perforated hori-

zontal feed-pipe-than in other parts of the
“botler. L o .

91. The combination, substantially as and

for the purpose set forth, with the hot-well of
“a steam or vapor boiler, of mechanism oper--

ated by the condensing-pump and acting when
the liguid reaches a certain heightin the hot-
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well to open a valve connecting the hot-well

with the feed-pipe.” | . |
99. The combination, substantially as and
for the purpose set forth, of the hot-well; the

pipe connected with the condenser and enter-

ing thiswell; a pipe connected to the hottom
of the well and communicating with the feed-

pipe of the boiler; a valve closing the pipe; a-
vertical rod attached to this valve; the sleeve

'IIO
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connected by the pin and joint lever to the

‘condenser-pipe; the bent levers pivoted on.
said sleeve with the upper arm embracing the-

rod and lower arms on said levers and the

120.

In testimony whereof I have hereunto sub-
seribed my name this 7Tth day of January,

MELVIN L. SEVERY.
Witnesses: |, : | |
(aAs. A, KELLOGG, -

WM. W. MONTGOMERY.
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