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To all whom it may concern:

Be it known that I, GarpNEr CHILSON, of
Boeton 1n the eounty of Suffollkk and State

of M*’leeqchueette have invented a new or
Improved Furneee or Heat Generator and
Radiator to be used for warmmﬂ* buildings

or apartments or for various other ueeful-

purposes; and I do hereby declare, that the
same 18 tully described and represented 1n
the following specification and the accom-

panying drawings, letters, figures, and 1ef-_

erences thereof. |
Of the said drawings, Figure 1, repre-

sents a front elevation of my heat generat-—
ing ‘md radiating apparatus or -furnace.
I*1b 2,13 a side elevation of it. Fig. 3, 1s a
vertical, central and longitudinal seetlon of
it. I*w' 4, 1s a top view " of it. Fig. 5, 15 a
top view of the fire-chamber of it, as such
chamber appears when 1its pymmldal or
frustro-conic heat radiations or chambers

are removed from it.

In the said drawings, A, denotes the fire-
pot or place for the reeeptmn of the fuel; it
1s made generally speaking of a depth equall
to about one fourth of its breadth at top,
and gradually dl]’lllIllShlIlO‘ in width to its|

bottom so as to give 1t the appearance of a
broad flaring pan or vessel.

tact with it, such lining not only serving to

mg overheated, but also that injury, that

Would result theleby to ailr coming 1n con-

tact with its exterior surface. It also pre-

vents the fire-pot from being destroyed by

the action of the fire.
By employing a broad and shallow

a

necesary waste of fuel is avoided on ac-
count of the slowness of its combustion, 1t
being well known, that when fuel is burned
1n deep and narrow iron vessels, the com-

Dbustion of it is faster than it is in those
which are broad and shallow, while as a gen-

eral thing, the advantageous exposure of the
radiating surtace ot the fuel is not so oreat
in the latter as in the former. This fire-pot,

A, rests on an iron base or ash box, B, made
of suflicient depth for the reception of the-

M

This pan 01:';
fire-pot may “be constructed of cast iron or:
ether proper material and 1f necessary 1t
may be thoroughly protected on its inner:
emhee by a lining of soapstone, fire brick:
orr other suitable eubet‘mee ananﬂed on 1t:
where the fuel would be likely to ley In con- |

re- .
pot, a great economy of fuel results, as un-

1n the drawmcrs

ashes as they are formed and also to admit

of the revolution of a revolveable grate, C,

placed at the bottom of the fire box as seen
At the front of the ash

box or base is a door opeéning closed by a

60

door D, such being for the purpose of not

only reﬂrulatmﬂ the draft or supply of air
under the mate but for allowing (as cir-
cumstances may quuue) the removal of the
ashes, &c., from the ash-pit or box. Above
the door D, and directly in line with the
ehaft b’, of the grate 1s a register opening,
W thh has a elosmcr slide, d’, applied fo
it. This arrangement “of the register open-
ing with 1eepeet to the shaft of the arate,
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not only enables the said shaft to be dis-

posed entirely within the ash-pit entrance
but also enables the register opening to
answer the purpose of not only admitting
alr to the fire or fuel when required, but

also of allowing a key or crank to be intro-
duced through 1t and fitted on the shaft for

the object of turning or moving the grate

when necessary so to do, and thls without
danger of ashes escaping ‘out. of the ash-pit,
provlded its door be closed.
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On the top of the fire- -pot 1este :1 larger |

run or flange, I,
height of the fire-pot and made with a se-
ries of hollow inverted semi cones as seen
at, I* I, I, these semi cones being made to

constructed about the |

85

e\tend beyond the flare of the ﬂanﬂe and to

form so many projecting heat qbsorbmcr and

radiating swells or extensions of the rim,
while their several bases are arranged in a
horizontal plane.
upper side of the rim K, and the bases of
the semi-cones there should be a aroove, 0,
b, for the reception of the 1*ad1ater or radi-
ator cones to be hereinafter described and

90

Along the peuphery or

95

for the purpose of fixing the same thereto

with a close joint by means of sand, cement
or bolts as the case may require. In the be-

fore mentioned groove rests a eentr‘ll eone.

frustrum or pyr: ‘11md H, and a series of any

100

suitable number of attached hollow pyra-

{ mids, frustra or cones I, I, I, I, &c., the

dmwmoe representing six of them they be-
Ing mmnﬂed around and qd]emlno- the cen-
tral cone. These external cones, together

105

with the central cone, not only are united

for some distance above their bases so as not
only to all open into the fire-chamber over
the fire-pot, but so that each external cone
shall enter into the main or internal cone by

110
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a passage or archway as seen at 02

‘the joinings of the surrounding cones and

the central cone, each of the fmmel CONES

- becomes distinct fl om the central cone, and
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~supplied with fuel.
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~ bottom of the mouth upon which 1t rests,
the same being arranged as seen In the
VVhen the door 1s closed 1t 1¢
supported on the bottom of the mouth
The said
door 1s. prowded with a pr()]ectmg ledge.
or flange «’, which when the door is closed
rests-on the bottom of the mouth-piece and:
and close against a hori-
zontal plate ¢, which is placed a very short,
- distance above the bottom of the “mouth
plece and parallel to said bottom, the open’
space between said plate and the bottom of .
the mouth plece serving ' to admit air in a
thin sheet or current to the fire and over
This thin sheet of air in passing’
(which 1t will when the.
becomes
highly heated by contact with it, such plate
being caused to recelve heat, which is Te-
In
this way the stratum of air becomes highly .
heated before and when 1t reaches the gases;
or fuel, the heat received by it serving to
'orefmtly facilitate the combustion of “the
products arising from the:
The ledge, a’, should be formed so as
to work close acramst the front edge of the
plate, ¢, until it (the ledge) 1s elevated en-
surface of the plate.
By means of the ledge the amount of air
passing. under the phte can be regulated.
Kach of the vertical sides of the “mouth-
piece may be provided on its inner surface
with an inclined projecting flange or ledge,
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~the fuel.
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- tirely above the top
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constitutes a smoke passage which leads up
into a hollow annulus or ring, I{, or a com-

mon smoke chamber or radiator suitably
formed. The external cones are made to
open into this chamber by apertures in each:
whose united capacities or areas should be
equal to or about equal to that of the cross
section of the interior of a discharging
smoke pipe made to lead out of chamber or
‘The ring K, may be provided

annulus.
with one or more CIG'LHSIHD‘ openings, L,

which may be entirely covered when the ap-

paratus 1S in use.

Attached to and extending from the broad
flange, I, that rests on top of the fire pot Mlbl'

y
place
and for the purpose of enabling it to be
This mouth-pilece or
flange is provided with an inclined door, N,

a4 I‘ectfmoular throat or mouth

plece,
which is made to open into the fire

which is hinged at the top of the mouth-

piece and 131‘0]6(3tb forward at an angle of

about forty five degrees with the homzontal

drawings.

piece at or near 1its front edge.

passes down by

under the plate, ¢,
door is elevated a short distance,)

flected upon it by the ﬁre—-place door.

volatile oaseous

fuel.

m, for the door to close against.
Attached to the cdoor or hmﬂ‘ed to the

front edge of it is a flat handle 7, such ;

1ts equivalent extending from the t0p

‘ranged to sSwing

11,718

handle ha,VmO‘ several . ‘holes, notches or

“equivalents 1n "t so as to enable the door to

be elevated and supported by a stud, g, or

the mouth-piece and introduced into ANy
one of the holes or notches when the door is
raised upward. By  this arrangement of
the door sundry important advantages in

of
70

the operation of the furnace, stoves, &c are

obtained. There results from 1t, the pre-
vention of the escape of gas or smol{e out
of the mouthpiéce while the fire-pot is be-
ing supplied with fuel or the door is being

opened for the purpose of enabling a per--

son to examme the fire. Another advan-
tage consists in the facility which this ar-
1’-a,nﬂement offers for regulation of the dmft

or admlssmn of air 111t0 the - mouth- -piece,

75
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for the combustmn of the gases arising

from the fuel, as the door can be ad]usted

at any desirable elevation such as may be
necessary to supply the required amount of

air for the combustion of the gaseous prod-
ucts.
ted 1s caused to pass in direct contact with
or immediately
the tuel in the fire-pot. Another advantage
is that when the door is nearly closed it
permits but a thin stratum of air of the
width of the door-way to pass under it

“which owing to the inclination of the dom

has rays of hﬂ*ht and heat from the fire-pot
reﬂected by the door, down directly upon

it, whereby the said current of air becomes
.chmrned with heat before it comes in con-

tact with the gases or volatile products of
combustion arising from the fuel, the same
causing such gases or volatile products of

combustion to more readily ignite and com-
sume the carbon of the Smoke than they
would provided they received in the ordi-

nary way of admitting air into and through
the doorway, a current of cold instead of a
current of heated air.

A great cconomy in the consumptlon of

The sides
of the mouthplece prevent lateral disturb-
ing currents of air from rushing upon the

_.11'121111 current tha,t passes under the door-

way.

there is generally speaking, from the fuel,

a very large percentage of the volatile com-

bustible products that passes off into the
chlmneV In a crude or unbmned state and
1s totally lost. |

It Wlll appear obvious to any scientitic
mind that with the common fire door ar-
on the outside of the

| mouth- -plece of a furnace or a stove there
be lateral currents of cold

130

must of necessity
alr admitted into the door opening when

By this arranoement the air admiv-

over the upper portion of

In ordmarv hot alr furna,ces Stoves etc,

85
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fuel, I have found to result from the em-

'ploym(,nt of a reﬂectmﬂ' door arranged and
made to operate In the above descrlbed
‘manner, within a mouth-piece.
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way
which the furnace or stove may be. By my

| trm*ersmo

heat 1s entirely dl

11,718 . ' 8

the door 1s opened. These unsteady cur-} common cylmdmcal pipe or flue having ver-

rents often cause the smoke and more or
less of the volatile products of combustion

to rush out of the upper part of the door-
and into the room or apartment in

improved mode of arranging and applying

a door, there is little or no possibility of

such escape of smoke and gases, for the In-
ner surface of the door against which they
may be thrown, being made to incline in-
ward as 1t rises, they are caused to pass up-
ward and be prevented from escaping out
of the door-way. Another important ad-
vantage gained, consists in having the door
entirely out of the. Way or protected within
the mouth piece, it not swinging outward

into the room as does a common door as it 1s

oenerally applied at the mouth of a fur-
nace. As.one of the conic frustra or cones
is located directly over the door as seen, in
the drawings there is no convenient place
1n the door- -way for the smoke and gases to
collect and eddy about as they often do in
the common box throat or mouthpiece pro-
vided with a perpendicular door applied at
The smoke from the fire pot
can pass Ireely up into said cone where it 1s

retained until much if not all of its com-

bustible contents are consumed and the

heat thereof received by absorption and ra-
diation. -
"~ By my arrangement of conical or dimin-

1shing flues, the volatile products of com-
bustlon.ar Spli‘@‘ld from the top of the flare
of .the fire pot 1nto and against the trunks
of the surloundmg cones, the lar ge central

cone receiving a great amount if not nearly

all of the simoke and volatile products of

combustion, and holding them more or less

suspenced over the fire so as to enable them
to be thoroughly burned. The incombusti-
ble portions of them together with such por-
tions of them as may “be combustible and
have not been consumed flow out of the main
cone and into the trunks or mouths of the
surrounding cones and thence after 1mpart-
ing heat to such cones pass into the annular
chamber or annulus above the cone and
thmun‘h(}ut the same escape
through its exhaust pipe, the combustible

pr()peltles of the fuel 1n the meantime being

very thoroughly consumed.

By my heat generator the volatile proa-
ucts of combustion as they rise upward into
the cones are compressed or wedged together
by the continued taper of the cones and are
subjected by the same to the action of the

rays of light and heat from the firepot until

thelr combustible properties are thoroughly
consumed and their heat exhausted bv ab-
sorption and radiation as herein before de-
scribed.

The action of the cones in absorbing their
ferent from that of a

tical sides, for in such a pipe or flue i1n con-

sequence of its sides being vertical the
smoke and ascending gases impinge to a
faces, and therefore “there can be but little 0
of the contact, retention and contraction of
them which t.-lLES place in the tapering flue,.
retention and contmctlon of
the volatile products serving to increase the
‘absorption of heat from them as well as to

very small extent ftframst their inner sur-

such contact,

facilitate the combustion. . |
- IFrom tne above 1t will be seen ﬂmt 1111der

‘my arrangement of the cones over the fire-

pot, I am “enabled not only to abstract all or

volatile products of combustion, but to ac-
complish this without descending pipes,

flues or radiators outside of the furnaca and
in the alr chamber usually surrounding 1t

and exposed to direct contact with the cold
1T,

T)llﬁ)eS or

the draft. |
As the heat on leaving the fire-pot 1s

ues tending greatly to diminish

absorbing surface of the cones, there 1s 1n-

sured a
mild, agr eeable and soft warmth of the sur-

roundmﬂ* air without danger of its being
overheated. The peculiar ‘*ermwement ot,
the cones enables the external air to circeu-

Iate freely between them W1thout INJUrious

obstruction.
By my arrangement of heating furnaces

the employment of such ‘descending

75

- 80
nearly all the heat fl:'om the fuel and its

nearly equally spread over all the internal

Oreat equality of heat radiated a

95 .

100

it will be seen that owing to thelr not being
liable to ever be overheated, my heat gen-

erating and radiating apparatus must be a
very durable One, and also that I secure an -
1mmense mdmtmﬂ' and heatmﬂ surface of

great power and quick action which any

scwntlﬁc mind cannot fail to see at a ﬁhnce
Notwithstanding there is this large__,lleqtlnﬂ,
surface over the ,hre 1t 1s so broken up 1n the

formation of the conical surfaces as to pre-

vent to a great extent if not entirely the

production of the internal, inert, sluggish or

105

110

mactive heat which 1s generally caused in .
large cylindrical bodies or I“ldl‘lllll”‘ drums

when the heat cannot all be made to act at
once on_ their internal surface, the same

causing a great waste of heat. By my conil-
cal heat cenerator and radiator not only is

there an tlctlve heating surface, but as the
radiating cones are ‘1t once ﬁlled with the
heated smohe and gases and operate to re-

tain them over the fire and to present them

to the direct actlon of the light and heat

120

from 1t or the fuel 1n combustmn, the com-

bustible property of the smoke and gaseous

burned out of them. It wili readily be seen

why this is accomplished. First, becauvse
of the united surrounding tqpermg cones,
~(the areas of whose openings 1nto the annu-

,

125

products are very thoroughly if not entu‘ely -

130
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Vi,
and’ enabling the cones to absorb zm.d radiate

_;__'_such heat Wl‘th

- 1ng Inverted semicones.
‘is of the utmost importance, as it not only
keeps the top of the fire bright or aids in the
combustion thereof by consuming the gases,
but it engenders a powerful heat “which is .

4

. lar chamber or. ogeneral heat receiver when

- taken together are about equal to the area
of cross section of the smoke pipe,) the
“heated smoke and gases can escape but.
“slowly and censequenﬂy they become very
“highly heated, and so as not only to have |
their combustible properties consumed, but
“they (the said smoke and gases):
 tained in the cones sufliciently long to cause
‘them -to perform the part of wmted fuel,

“that of oenerating heat fm* mdmtmn

Oreat ‘Lc,tlvlt

and upon the inner surface of the surround-

o i‘_E,bS.(}l“‘de.by. the inverted semicones and ex-

ternally radiated and dispersed downward:
around the entire he%tmcr apparatus, so that
~ when such apparatus is used in the hot air

- chamber of a furnace or for a stove fox

“heating purposes the
’ 'suppmted is° made comfortably warm all |
around the stove within a circumscribing |1
- circle of several feet radius, thus securing
~ the great and important object of warming
the 1 oor and lower currents of air in . the
room, or the air chamber of the furnace, as

30
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foor on which 1t 1s

the case may be. -

The series o inverted and semi cones, and
the series of upright tapering radiators co-
operate together so as to produce within
themselves, “reflection and counter reflection

of heat and light and thereby greatly aid in
the consumptmn of the gaseous products of
combustion, and the absor ption and dissemi-
nation of radiation of their heat.

This apparatus has a beautiful efiect when

used as a furnace for heating alr for dis-
t1*1but10n for as so great a deOJ: ee of heat 1s

thrown oﬁ at the bases* of the inverted seml

cones it is met and absorbed by the cold air

‘on its entrance into the air chamber of the
and consequently the air becomes
~very thoroughly charged -with heat before it
1s discharged into the apartments to be
warmed, receiving heat to a greater extent
at the bottom of the air clmmber, than is
the case in furnaces having no such down-.
ward radiations of heat actmcr 1N CONJUnC-

furnace

tion with the fire-pot. Another important
advantage secured by my invention and

which has been found to result in practice,
is that with it, it becomes mnearly if not.
quite 111’11)0851b16 to form clinkers in the coal,
‘as the coal is eonsumed so slowly and stead-
1ily that it 1s reduced to ashes by a natural
- 65 process of combustion as 1t were, which 1s .

of 1t to clinker.

are re- | formation of-

Another'r
- , that as:
15 'these cones become ﬁﬂed ’mth ho'ht and
~ heat, the pressure 1s so great that: the 11011t '

and heat are reflected down upon the fuel

~The effect of this | be replenished or it will go out.

| invention affords almost if not entirely a
perfect remedy for all the evils in the com-
‘mon mode of burning coal. o
ratus there is another important advantage
secured by this Invention that of Spre&dmb- s
the
rounding cones 0 as “to prevent any one
place or part of the radiator from becoming
| overheated, all parts of it bemo* very equ&ﬂy: o

| O‘WIHD‘

11,718

‘not: favorable to the"rednetibn of. fmy part .
~Ag there i1s no one large =
| escape pipe to produee rapld combustion by-

coneentzfatmn of draft through the fuel, but o

‘there is a series of small escape tubes: of a

clinker

and clinkers.
But my

off 1nto the sur-

lame and drawing 1t

heated

- My 1mproired heat Uenemtmﬁ* and radiat-
1ng apparatus 1s not, 0111‘37 adap ted to the use .

capacity less than the final discharge flue, 70
‘these by their action tend fto preven'é: the
vitrification and
: clmker being generally caused by rapid com-
bustion of the coal anduced by any cause and
| particularly where there is a large straight =~
outlet to the furnace for the smoke to rush -
rapidly out of or be discharged and create

‘a strong draft up through the coal.”
‘a process 1 have found invariably SO0N ex-
‘hausts from the fuel those parts of it most
combustible and reduces the coal to slag
In thas case the fire must soon

75

Such EERNES

In my appa-

90
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of anthracite or other ma} as fuel, but e

generally speaking,

oenerator and radlator that Wlﬂl 1t there 1s
Tittle or no possibility of the inner surfaces

of the tapering frustra or cones becoming

injuricusly coated or clogged with soot; this
being owing to the inclination of such SUr-
Faces over “the fire. The impingement of
the rays of light and heat against them and

“the action of the came theleon 18 such as to

prevent the accumulation of soot or depomts
of the kind set forth.

T am aware that a tapering flue havmo';
'ﬂexures or bends or branches connected by
flexures, bends or elbows has been construct-

ed and ftrmnﬁed so that 1ts mouth or en-

‘trance shall be directly over a fire-pot or

_ to the ﬂ“reat. o
”blmdth af the ﬁre or fuel . cha,mbel WOGdz
‘may be burned in 1t to good adva,ntao*e.
‘Anocther advantage 1is O‘ftmed by my hea,t

:100;’.55:;:

105

110

115

chamber, while its .eduction opening 1into

the dlSCh‘LI'ﬂ“e flue has been made just or
about a sufficient size to freely carry off the
non-combustible volatile products and to

cause the retentlon 1n the tube of the com-

‘bustible products arising from the fuel in
the fire pot or chamber.

Such a tapering

tube, so applied will be found described in
‘the speclﬁca,tmn of a patent granted to me
in the United States of America on the s1x-
teenth day of September A. D. 1851. The
‘said bent tapering tube differs not only in
congtruction, but considerably in its opera-
tion from a tapering tube made without

120
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branches, bends or flexures arranged di-

rectly over the fuel and provided with an

eduction opening just or about sufficient to
permit to pass off through i1t the non-com-
bustible portions of the volatile products of
combustion, while it retains 1n the tube the
combustible portions of such products. The
difference 1s that in the latter tube all the
combustible gases and portions of the smoke
are held suspended directly over the fire and
are not removed into one or more descend-
ing flues or parts of the bent tapering tube,
when from their remoteness to the fire, they
are not only less liable to be consumed, but
do not have their non-absorbed light and
heat reflected directly downward upon the
fuel. ' - '
In the employment of the tapering tube
without bend or flexure, my. purpose has

been to avoid any of the injurious effects of | fire-pot and with the exterior cones or taper- gg
a, bend or flexure, that carrying the smoke | ing radiators, the conical or partially coni-
from directly over the fire creates a down- | cal bases or semicones attached to and mak-
ward draft of it in its course toward the | ing part of the rim, the same serving not
eduction opening. It will readily be seen | only to facilitate the entrance of smoke and |
that such a descending portion of a flue, | heat into the conical radiators, but the ab- g¢

~when leading into an ascending portion of
the flues operate to prevent the volatile
products in the said ascending portion from
returning back upon the fire. KExperience
has demonstrated that although one long
bent tube is an excellent radiator of heat
vet it 1s not so valuable as a single unbent
tapering tube or a series of such, arranged
so as not only to retain the volatile products
directly over the fire and in close proximity
with it, but so that their unabsorbed light
- and heat may be directly reflected or thrown
down upon the fuel, while the noncombus-
tible portions of the volatile products are
allowed to escape at the smaller end of the
tubes. Another advantage results from the
“employment of an unbent tapering tube of
the kind above mentioned. External radia-
tion of heat from it is not obstructed as 1t

is in a tapering tube having one or more | the same being not only for the purpose of 1714 -
descending branches or parts, wherein by | regulating the admission of air into the
contiguity of the ascending and descending | passage, but of keeping 1t from passing un-
portions more or less obstruction to a free | der the door and over the plate, ¢, while the
radiation and escape of heat results. In | ledge is below the level of the top surface

the bent tapering radiator there is not that | of the plate. 115

uniformity of heat in the surtace that there
is in the unbent tapering tube, as the up-
per portions or bends of the tube become
more heated than the lower portions and
“are constantly liable to be overheated.

What therefore I claim as my 1mprove-
ment or invention, 15—

1. The arrangement and employment with
respect to a fire-pot or chamber essentially
as described of one or more cones or taper-
ing tubes, without descending bends or
flexures and having their eduction opening
or openings made to carry off the non-com-

bustible volatile products and to retain

- .

products, while the external surface or sur-

faces of such tube or tubes are exposed to

freely radiate heat as described, the same

serving to generate a large amount of heat,
70

and securing a great economy 1n the con-

sumption of fuel. =

9. And in combination with one or more
such tapering tubes made to communicate

with the fire chamber essentially as speci-

fied I claim a conical or tapering radiator
closed at top and arranged directly over the

75

fire and made to open near its base in the

‘sald tapering tube or tubes and to operate

with respect to them and the fire-pot or
chamber and the surrounding air or me-

dium to be warmed or heated, substantially

as specified. -
I also claim the combining with the up-
per part of the fire-pot or the rim over the

sorption of heat and its radiation toward
the floor as specified and the reflection of
heat into the tapering radiators.

3. I also claim the arranging the feed or

i

replace door within the trunk or mouth

80

95

piece to the fire-pot or place and so as to

operate as specified; and in combination

with the mouth-piece and the door arranged.

in it as specified. I claim the passage 1n
the mouth piece and its plate, ¢, for the

the door [while it is wholly closed] and
said plate, ¢, and be heated by contact with
the plate before it [the said air] reaches
the fuel. | |
4. And in combination with the inclined
door of the fire-place, the plate, ¢, and the
air passage directly under it, I claim the
ledge or flange, o', arranged as described,

5. I also claim the arangement of the reg-

: plate, c 100
thin-sheet or stratum of air to pass under

105

ister hole [viz, in line of, or axially with

respect to the shaft of the grate] in com-

bination with the arrangement of the outer

end of said shaft, viz, entirely within the

throat of the ash pit, or in rear of the reg-
jstry plate or opening as specified, the said

arrangement not only enabling me to dis-

pose of the grate shaft entirely within the
125
projecting from the front face of the fur-

ash pit mouth [the end of said shaft when

nace being, generally speaking, more or less
in the way, besides presenting an appear-

120

ance often disagreeable to the eye], but to

130

L

65 nearly if not all the volatile combustible |

make the registry opening answer the pur-




S o . - 11;’71’-8’"

pose not only of admitting air to the fire “In testlmony wherof, I have hereunto
when required but of enmblmﬂ‘ a person to | set my signature thls eleventh day of May
place a key or crank upon the shaft for the | A. D 1854

purpose of turning or moving the grate  GARDNER CI—IILSON.
§ when necessary and this without dfmger of Witnesses: S o |

ashes escaping out of the ash plt prowded - R. H. Eppy,

1ts doox be closed. _ o - F. P. HALD Jr

| [I‘IRST PBINTI‘.D ]9]3]
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