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UNITED STATES

PaTENT OFFICE.

EDWARD C. BRICE, OF COLWYN, PENNSYLVANIA.

KILN FOR BURNING BRICKS, &o.

SPECIFICATION forming part of Letters P&tent No. 695,904, dﬁted_u Ma,r_ch 20, 1902.
Application filed June 7, 1901, Serial No, 63,092, (No model.)

To all whom it may COTLCCTTL: |
Be it known that I, EDWARD C. BRICE, a

citizen of the United States, residing at Col-

wyn,Delaware county, State of Pennsylvania,
have invented certain new and usefal Im-
provements in Kilns for Burning Bricks and
the Like, of which the followingisa full, clear,
and exact description, reference being had to
the accompanying drawings, of which—

Figure 1, Sheet 1, is a front end elevation,

one-half thereof being in section, as on line
11, Fig. 2. Fig. 2, Sheet 2, isa full longitudi-
nal section as on line 2 2, Fig. 1. Fig.31s a
full transverse section as on line 3 3, Fig. 2.
Fig. 4is a sectional side elevation of two con-
tiguous trucks, showing certain details. Kig.

5 is a section on line 5 5, Fig. 4. Fig. 6, 5heet

3, is a sectlonal plan view taken on line 6 6,
Fig.1. Fig. 7isa full vertical section on line
77, Fig. 6. Figs. 1 and 3 are to the same
scale, Figs. 2, 6, and 7 on a scale reduced

from Figs. 1 and 3, and Figs. 4 and 5 are en-

larged from Kigs. 1 and 3.
"This invention relates to that kind or class

of kilnsfor burning bricks sometimes termed.

“tunnel-kilns,” in which the bricks are suit-

ably set or piled upon ears or trucks, which

latter are entered at one end of the tunnel
and when theburning operation is completed
are removed from the other end of the tunnel.

The invention iias more particular relation,
however, to the kiln described and shown in
United States Letters Patent No. 636,193, 18-
sued to me October 31, 1899, to which refer-
ence may be had, and it, my present inven-

tion, consists of various improvements in said

patented kiln, although not necessarily con-
fined to that precise construction.

The object of the leading features of my in-
vention is to diminish the cost of burning the
bricks in such a kiln by economizing the heat
and fuel and shortening the time required to
effect the burning. |

The precise nature of my improvements will
appear from the following deseription, the

same being specifically pointed out in the sev-
eral claims. .

Referring now.to the accompanying draw-
ings, forming a part of this specification, 1
designates the side walls and the arched top
wall of the kiln; 2, the tunnel, adapted in the
present instance toreceive two parallel trains
of trucks 3, carrying the bricks to be burned,

4, that are supported at some distance above
the bottom of the tunnel and extend at each
end outside of the latter, asshown. Thesaid
trucks are entered in the end 2°, IFigs. 2 and
6, hereinafter termed the ‘‘entrance” end of
the tunnel, and are passed out consecutively
through the end-2° hereinafter termed the

‘““oxit”” end. Thesaid endsareeach provided
with a door 5, that closes that part of the tun-

nel above the plane of the bottom of the truck-
platforms, which will be termed the *“ heating-
chamber,” the portion below said plane being
open. :

~ The kiln of my said patent is provided with
three chimneys or smoke-stacks on each side,
one being midway of the length of the kiln
and the others near each end thereof. Inmy
improved kiln I employ, for an important rea-

i son hereinafter explained, the midway stacks

only, (marked 6 in the drawings hereunto an-
nexed. ) | _

- For the purpose of convenient explanation
of the construction and operation of my pres-

ent improvements I shall divide the kiln into

four sections, (designated, respectively, in

Tigs. 2 and 6 by the letters A, B, C, and D.)

Sections A and D are of the same dimensions,
and B and C are also of equal dimensions,
the dividing-line between the latter, trans-
versely, passing through the smoke-stacks.
In the present instance the sections A and D
are of a length equal to that of two contigu-
ous trucks on each trackway of the tunnel,
and the'sections B and C are of alength equal
to that of five similar trucks on each track-
way.
operation occupy section A, two section D,
and five sections B and C, two of which lat-
ter being wholly within section B, two wholly
within section C, and the intervening one be-
ing one-half in section B and one-half in sec-
tion C of the tunnel portion. Sections B and
C are the furnace or fire-box sections, the

other two sections being devoid of fire-boxes..
There are six of the fire-boxes (marked 7 in
the drawings) on each side of the kiln, three.

Two of the trucks when the kiln isin
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of the same being at each side of the smoke-
stacks, arranged equidistantly. 'These fire-

boxes communicate with the upper part ot the
interior of the tunnel by openings 3 in the up-
per part of a vertical wall or partition 9, here-
inafter termed the ‘‘tunnel-wall,” that ex-
tends the full length of the tunnel.

the wheels of the trucks running upon rails | resents the grates of the fire-boxes, to which
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coal or other suitable fuel is supplied through
doors11, the ashes falling into the ash-pits 12.
Before proceeding further with the descrip-
- tion of the kiln I remark that as the parts to
5 one side of the middle of the kiln, both longi-
tudinally and transversely, are duplicated on
the other side the description of the partson
one side will apply equally to the other.
- Inthe kiln of my said patent the natural
10 external air was supplied to the fire-boxes by
‘'way of conduits leading into the ash-pits or
spaces beneath the grates. In my present
construction the air is heated before it is al-
lowed to enter the ash-pits in the following
15 manner: I provide an air-space 13 around a
- part of the smoke-stack, the upper end of
which space is open at 14, Figs. 1 and 7, and
1t8 lower end communicates with a conduit 15,
- extending longitudinally in the base portion
20 of the side wall of the kiln. From this con-
- duit extend vertical conduits 16, whose upper
ends lead into the ash-pits at a point a short
distance below the grates 10. Thus the air
heated by the smoke-stacks is distributed to
25 the fire-boxes and economy of fuel is effected.
The object of having the conduits 16 open
near the grates is to obviate clogging of the
same by the ashes that fall into the ash-pits.
- Extending the length of sections B and C
3o within the tunnel-wall 9 is a flue 17, herein-
after termed the ‘‘heat-flue,” that communi-
cates with the interior of the smoke-stack at
at the base thereof by an opening 18 of suit-
able capacity. The said flue also communi-
35 cates at intervals by a number of short open-
- ings 19 through the tunnel-wall with the
heating-chamber abouton aline with the tops
of the platforms of the trucks 5, a8 seen in
- FKigs. 1, 2, and 6. A series of conduits 20 in
(o sald tunnel-wall leading from the space be-
neath the trucks communicates with a com-
mon conduit 21, that extends longitudinally
in said wall. (See Figs. 1, 2, and 6.) The
~end of the latter conduit isgivenan L.-shaped |
{5 bend and is projected out throngh the end
wall of the adjacent fire-box, asseen in Figs.
1 and 6, and has a vertical connection 22
(showninsaid figures and indicated by dotted
lines .in Fig. 2) with a conduit 23, also ex-
jo tending into the tunnel-wall above and par-
allel. with conduit 21. The said upper con-
duit has at intervals branches 24, that lead
into the heat-flue 17. In the connection 221
place a‘suitable valve 25, Fig. 6, for regulat-
5 Ing the area of the opening in said connec-
- tion, the same being operated by means of |
a hand-wheel 26, Figs. 1, 2, and 6. In the |
construction shown in my said patent the up-
per conduit 23 is not employed, the connec-
o tion between the conduit 21 and the heat-flue
being made directly, the sole purpose of my
~ present .construction just described being to
~afford a ready and convenient means for reg-
- ulating the influx.of air into the heat-flue.
5 Through the upper part of the wall of sec-

of to the forward ends. |
In the construction of my aforesaid patent

tion A are openings 27, that communicate .
with a conduit 28, that leads into the smoke- |

stack, the purpose of which, as also in my

‘said patent, being to carry off the water-

smoke from the green bricks upon the trucks
while they occupy that section.
It was found in the practical operation of

the kiln constructed as shown in my said

patent that sufficient air from the space be-
neath the trucks passed up through the open-
ings between the abutting ends of the latter
to unduly cool the bricks piled upon the
trucks adjacent to the vertical line of said
openings, and thus to a certain extent inter-
fering with the proper burning of the bricks.
In order to obviate this defect, I secure to
the under side of the front of each truck a
plate 29, whose free end projects forward be-

yond the platform, its upper side being in

the same horizontal plane as that of the un-
dersideof said platform or preferablyslightly
above such plane. This plate is also pro-
vided with depending side flanges 30. When
a truck 1s entered into the tunnel, it pushes
forward the preceding truckstherein, where-
upon the projecting end of the plate 29 passes
beneath and in close contact with the under

75
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side of the platform of the immediately-pre-

ceding truck, thereby closing the opening be-

| tween the platforms of the two trucks. The

flanges 30 also.close the openings between the
contiguous ends of the truck side flanges 33
above the top of the sand within the troughs
34, hereinafter referred to. | |
In order to insure the passage of the plate
under the truck-platform, I usually bevel off
the upper side of the forward end of the
same, as seen in Kig. 4. For a similar pur-

pose I in like manner bevel off the ends of

the side flanges 30. In order to prevent the
forward truck thatis to be removed from the
kiln when the bricks carried thereby have
been burned from dragging the contiguous
truck or separating any two of the trucks by
reason of the friction of a plate in contact
with a truck-platform, I elevate the track-
rails outside the exit end of the kiln and join

‘these rails with the others by an inecline 31,

Figs. 2 and 4, so that when the wheels of said

forward truck ride up on the elevated rails

its platform will be raised above and so freed
from the plate of the rear truck. The said
incline is located at such point that when the
train of trucks is pushed forward the one
next to that moved out of the kiln will, im-
mediately after the rear wheels of the lat-
ter truck have ridden up the incline, occupy
the position within the kiln just vacated by
the other. When the elevated rails and in-
clines are not used, the plates 29 may be se-
cured to the rear ends of the trucks instead

the lower course of the pile of bricks to be
burned rested directly upon the trueck-plat-

forms, or rather upon a plane bed of refrac-
tory material whose surface was in the same

horizontal plane as that of the bottom of the
passage-ways 19, leading to the heat- flue.
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This construction I found de_feetivé for the | ends of the troughs.

reason that the openings between the said
lower course of bricks were inadequate for
the proper tlow of the gases, &e., from the
fire-boxes from the inner side of the brick-
pile to the side -adjacent to the tunnel-wall.
To correct this defect, I now provide the said
bed of refractory material with a series of
transverse channels 32, open at the top,whose

bottoms are substantially in the plane of that |
of the said openings 19, as seen in KFigs. 1, 2, |

and 4.
I usually form the bed of fire-bricks b}‘-’ 1:.13?-
ing courses of the same flatwise and endwise
a-lternately. |

passage of the air and gases from the fire-
boxes, as hereinafter described. . -

The several courses of bricks upon the
trucks are set with spaces between them, as
heretofore, with the exception of the top
course, in which for an advantageocus reason
hereinafter appearing they are abutted

whereby that course forms a practleﬂlly air-

tight cover for the pile.
In mysaid patented kiln the side of the pile.

of bricks next to the tunnel-wall was such a
considerable distanece from the latter that the
Intervening space was 1n the nature of

downdraft-flue, with the result that a por-
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tion of the gases, &c., flowing from the fire-
boxes into the tunnel immediately after pass-
ing through the openings 8 in the tunnel-wall

were drawn downwardly through the said
space, thereby interfering with the proper

burning of the bricks in thﬂt the said gases,
&e., coming into contact with the inner side
of the hlgllly heated tunnel-wall 9 were there-
byignited, and the result was the burning of
the bricks adjacent to and some distance

within the upper portion of the pile, while
those in the other parts of the latter were not

sufficiently burned—that is to say, the part
of the pile above a diagonal line, roughly
speaking, extending from the upper corner
of the pile to the lower corner adjacent to the
tunnel-wall would be completely burned at

thesametimethat those belowgsaid line would

be but partly burned. I have remedied this
defect by bringing the side of the brick-pile
as close as practicable to the tunnel-wall—
that 1s, leaving only sufiicient space for safe
clearance. Asalsointhe construction of my
sald patent, the trucks are provided with
side flanges 33, that extend down into troughs
54 of ledges 35 of the tunnel-wall and the

trough of a medial wall 86, running between

the two parallel trackways, these several
troughs being filled with sand and the object
being to make a practically tight Joint to pre-
vent the entrance of air from the space be-

neath the trucks into the heating-chamber

above. As the trucks were moved forward
from time to time, their flanges 33 carried
along a portion of the sand to and out of the

Across the channels 32 I lay the
lower course of bricks, as shown, whereby the
channels are made to constitute flues for the |

31 onto the elevated rails.

essary at intervals to replenish the troughs
with sand to take the place of that which-was
thus carried out. . To do this, it required the
attendant to enter the tunnel, which he could
not do until the kiln was out of operation
and cool. In order to maintain a constant
supply or feed of sand to take the place of
that lost from the troughs, I provide in each

of the side tunnel-walls, at the entrance end, a

substantially vertical conduit or pipe 37, Fig.
3,.open at the top and whose lower end com-

municates with the sand-trough. I also pro-
vide a similar pipe or conduit 38 for the two
mnner troughs.
Jlatter conduit 1s formed in a pillar 39, which
1 erect upon the medial wall 36 of the tunnel,
it (the said conduit) having branches 40 at
| its lower end leading into the. respective
troughs supported by sald wall.
eral eonduits are charged with sand, which
descends by gravity and supplies sand to the
troughs 34, as it may be required to take-the
place of that carried off, as before mentioned.
closely together, as seen in Figs. 1 -and 4, |.

In the present instance this

These sev-

Having now described the construction of
the kiln with my improvements, I shall pro-
ceed to describe the operation of those of the
latter, the modes of operation of which have
not heretofore been explained. |

- Let it be supposed that the tunnel is occu-
a | pied by the full complement of trucks (nine

in the present instance) upon each trackway,
located as hereinbefore mentioned, and that
the forward one of the trucks in section D is
ready for removal from the kiln, the bricks
carried. thereby having been fully burned.

The doors 5 at the ends of the tunnel are |
'10§5

opened and a truck laden with green bricks
is pushed forward on the rails, which,. as be-
fore stated,
it (the said tr uck) is fully entered: into sec-
tion A.

the tunnel, its wheels running up the incline

It was of course nec-

extend outside the tunnel, until

At the same time the other trucks
will be correspondingly advanced, and the
forward one in section D will pass out from
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The tunnel-doors

are now closed. - Just prior to the entrance .

of the truck mto section A the water-smoke-

had been driven off from the. bricks upon
thetwo trucks then in section A.

- The bricks

115

on the trucks witolly in-section I3 were partly -

burned, as also those on the truck partly in
sections B and C. Thoseonthetrucks wholly

within section C were fully burned, while

I20

those in section D were cooling, although yet -

intensely hot, the heat therefrom, or rather
the air heated thereby, flowing rearwardly, in
the only direction. open to it, toward the
smoke-stacks and so alding in maintaining
the high temperature necessary to complete

the burning of the bricks adjacenttothatside
of the smoke-stacks, thus effecting a consid-

erable economy of fuel as compared with my
previous kiln, wherein the end smoke-stacks
were used. |

In order to give & better undemtnndmﬂ‘ of

the bmmnﬂ Gpemmon I shall desecribe Whm |

130
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oceurs to the green bricks on the truck that | bricks gradually dumnlshes the heat given

has just been introduced into the section A
as the truck proceeds by stages through the

kiln until it comes finally to occupy the for- |

ward: part of section D as it is advanced by
the introduction of new trucks from time to
time. Kirst, the water-smolke is driven off
the heaft, the same passing off to the smoke-
stacks by way of the openings27 and conduits
At the next stage, still within section A,

- any remaining water-smeke is driven off a,nd
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the tempe’rature of the bricks continues to

rise. When the truck passes on into section

B, it may be said that the burning proper be-

gins. The heated gases from the fuel in the

fire-boxes 7, havmn' no other outlet, flow up

toward the arcned t0p of the kiln thr ough the
openings 8in the tunnel-wall, thence, asindi-
cated byarrowsinFig.1,over the top of the pile
of bricks, down alenﬂ' the side of the pile farth-

est from the said wall and thence through the
flues formed by the channels 32 and the lower
course of bricks,which channels or flues,it will .

be remembered, also communicate with the
opposite openings 19, leading into the heat-
flue.
flowing over the top of bhe brick-pile passes
laterally and downwardly through the spaces
between the bricks, as indicated by arrows in
Fig. 1. At the same time air is drawn from

the space underneath the trucks through the .
conduits 20, &e., and a portion of the air

passes into the openings 19 and there meets
the gases of cembustlon rushing toward the
]atter throughthe said channel- flues and also
through the pile of bricks. At about this
point these gases become ignited from con-
tact with Dhe adjacent part of the tunnel-
wall, (made of refractory material,) which
had -become exceedingly hot, first, from the

‘heat from. the fire-boxes and whmh 18 after-

ward increased by the heat generated by
what may be fermed a ‘‘secondary combus-
tion”—that is, by the ignition of the gases or
the. exploslens of the mmwled alr .:md gases.
A continuous series of Such explosions tekes
place with short intervals between them, pro-
ducing quick to-and-fro pulsations, the effect
of which 1s to heat the pile of bricks from the
lower course upwardly.
of the advance of the truck whose course is
being followed, it still being within section B,
the heat is greater than in the first part of
the seetion and the burning operation pro-
ceeds as before, but with increased rapidity.
At the next staﬂ'e one half of the truck will
bein section B and the other half in section
C, where the heatis the most intense, it being
rrleatest in that part of the latter section.
At the next stage the truck will be entirely
within the eeeblon C. Herethe bricks quickly
settle, the burning being practically com-
pleted. The next advance of the truck is
into the forward parf of section C, next into
the first part of section D, and then into the
forward part of the latter section. In these

by |

A portion of this gaseous stream after.

At the next stage

off thereby flowing back toward the smol«.e- |

stacks with the important economical result
hereinbefore mentioned.
1t will be seen from the foregoing descrip-

tion of the progress of the truck through the

kiln that the burning operation is progress-
1ve—that 1is,- the heat to which the Dbricks
are subjected increases up to a point a short
distance past the smoke-stacks and that be-
yond that point the comparative cooling of
the bricks takes place.

- In the progress of the truck the close-laid
top course of bricks thereon serves to retain
the heatin the underlying courses for atime,
until when the bricks of said top course
shrink sufficiently the heat passes between

the openings between the bricks, resulting

from the shrinkage, and thus completes the
burning of said course.

I have found that when the brmke are 1in
section A of the kiln the smoke or soot from

the fire-boxes gathers upon the bricks piled

upon said trucks; but as they are advanced
into the
or smoke becomes ignited, and thus to a cer-
tain extent aids in the burning of the bricks.

By means of thehereinbefore-described im-
provementsrelatingtoorinvolvedin the proce-
ess of burning the bricks I am enabled to com-

plete the burmnw within a comparatively

shorttime—in faet lessthanone-halfthetime

 required 1n the kiln described in my said pat-

ent with substantially the same consumption
of fuel.

I remark that sometimes, as in burnmﬂ' ce-

ment-rock, iron ore, and limestone, andbrleks'

made of certeiu kinds of clay, whene very
high temperature is not required, but may be

fire-box sections of the kiln this scot .

80

9.0
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105

injurious, the air-conduits leading into the

heat-flue may be dispensed with or the valve
25 in the conduit connection 22 may be closed.
In such case the heat of the gases, &c., from
the fire-boxes, in connection with such air as
would, so to say, leak into the heating-cham-
ber, would suifice to supply the required oxy-
gen.

I may further state that I have sometimes

found 1t desirable to in a measure obstruct

the passage laterally of the gases, &e., through
the pile of bricks by laying the bricks on the
side of the pile adjacent to the tunnel-wall
closely together, whereby part of the hot air
and gases of combustion that would other-
wise flow directly through the interspaces be-
tween the bricks on that side of the tunnel-
wall and into the space between the latter and
the pile are deflected downwardly, the result
being that the air and gases are better dis-
trlbuted through the p11e |

Having thus described my invention, I
claim as new and desire to secure by Lettele
Patent— :

1. In a Kiln of the char eetel remted the
tunnel, the sections having the fire- boxes ar-
ren'ged at the sides thereef and communicat-

last three positions the temperature of the | ing with the upper part of the tunnel, the end
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sections of the kiln being devoid of fire-boxes;
the smoke-stack midway between the ends of
the kiln, the kiln being otherwise devoid of
smoke-stacks, and the heat-flue communicat-
ing with the smoke-stack and having lateral
openings leading into the tunnel adjacent to
the side of the truck -platforms, all con-
structed, combined and adapted to operate
sunbstantially as and for the purpose set forth.
2. In a kiln of the character recited, the
combination of the tunnel, the sections hav-
ing the fire-boxes arranged at the side there-
of and communicating with the upper part of
the tunnel, the end sections of the kiln being
devoid of fire-boxes, the smoke-stack midway
between the ends of the kiln, the kiln being
otherwise devoid of smoke-stacks, and the
heat-flue communicating with the interior of
the smoke-stack, and having lateral openings
leading into the tunnel adjacent to the side
of the truck-platforms; and having also con-
duits communicating with the space of the
tunnel beneath the tr uck platforms, substan-
tially as and for the purpose set forth.
3. In a Xkiln of the character recited,

the fire-boxes arranged at the sides thereof
and having passage-ways leading into the up-
per part of said tunnel, the heat-flue commu-
nicating with the qmoke -stack, and having lat-
eral openings leading into the tunne! through
the side wall theleot and the trucks h‘wmﬂ
the beds provided with transverse channels
in substantially the same horizontal plane
with said openings of the heat-flue, substan-
tially as and for the purpose set forth.

4, In a kiln of the character recited, the
combination of the tunnel, the smoke-stack,
the fire-boxesarranged atthesidesotfsaid tun-
nel, and having passage-ways leading into the
upper part of the tunnel, the heat-flue com-
municating with the smoke-stack and having
the later al openings leading into said tunnel
the trucks, the piles of bricks thereon, those

bricks of the top course being set closely to-

gether and those of the undeilyinw courses
Wlth interspaces between them, substantmlly
as and for the purpose set for th,

5. In a kiln of the character recited, the

combination of the tunnel, the smoke-stack,
the fire-boxes arranged at thesides of said tun-
nel, and having passage-ways leading into the
upper part of the tunnel, the heat-fiue com-
municating with the smoke-stack, and having
the lateral openings leading into sald tunnel
through the side wall thereof, the air-supply
conduits leading into said flue, the trucks
having the beds with the series of transverse
channelsin substantially the same horizontal
plane with said openings, and the pile of
bricks supported by and upon said truck-beds
the bricks of the top course of which are set

closely together and those of the underlying

courses with interspaces between the bricks,
and the side of said piles being closely adja- |
cent to the inner side of the tunnel- wall, sub-
stantially as and for the purpose set forth.

the
combination of the tunnel, the smoke-st-ae]{,

r

l

6. In a kiln of the character recited, the

. combination of the tunnel, the fire-boxes ar-

ranged at the side thereof and having pas-

sage-ways leading into the upper part of the

tunnel the qmeke stack,the heat-flue commu-
nicating with thelatter and having the lateral
passage-ways leading into said- tunnel adja-
cent to the truck- pldthl ms, and means for
supplying heated air to said fire- boxes, said
means consisting of the conduits leading to
the latter from a hot-air space around the
smoke-stack, substantially as and tor the pur-
pose seb forth.

7. In a kiln of the character recited, the

combination with the series of trucks, of the

plates secured thereto respectively, and hav-
ing the forwardly-projecting ends adapted to
pass respectively closely under the platiorm
of the contignous truck in advance,and means

for elevatmfr the forward truck of the series -

above the plane of the platform of the con-
tiguous rear truck, when the said forward
tr uek is advanced out of the kiln, substan-
tially as and for the purpose set forth.

8. In a kiln of the character recited, the
combination of the series of trucks, the re-
spective plates secured thereto, and having
the forwardly-projectingends adapted to pass
closely under the platform of the contiguous
truck in advance, the trackway Wlthlll the
kiln upon which said trucks are adapted to

| travel, the trackway in a plane above that of

the first-mentioned trackway, and the incline

connecting the former and the said elevated
trackway, substantially as and for the pur-.

pose set forth,

9. In a kiln of the character recited, the
combination of the series of trucks having the
side flanges, the troughs into which sald
flanges depend, and means for supplying sand

to sald troughs consisting of the conduits

whose lower ends lead 1111:0 said troughs, re-
spectively, at a point adjacent to the rear end

of the latter, substantially as and for the pur-

pose set forth.
10. In a kiln of the char aeter reelted the
combination of the tunnel, the fire- boxes ax-
ranged at the sides theleof and having pas-
sage-ways leading into the upper part of the
tmmel the heat- ﬂue communicating with the
smoke- stack and having the 1&1361*&1 openings

the1eof the conduit, 21, commumcatlnﬂ*wmh
the open air, the conduit, 23, communicating

with the latter conduit and having branches
leading into the said heat-flue, together with
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leading into the tunnel thr ough the side Wall |
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the regulating - valve in the connection be-

‘tween said condmts substantially as and for

the purpose set forth.

In testimony whereof I have heleunto af-
xed my signature this 31'31; da,y of May, A. D
1901,

a

EDWARD C. BRICE.

Witnesses: |
ANDREW V. GROUPE,
- WALTER C. PUSEY.
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