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UNITED STATES PATENT OFFICE. 
FRANCES D. SHAW, OF CHICAGO, ILLINOIS. 

DOWNDRAF CONTINUOUS KELN. 

1,133,582. Specification of Letters Patent, Patented Yar. 20, 1915. 
Application filed March 9, 1912. Serial No. 682,733. 

To all whom it may concern: 
Be it known that I, FRANCEs D. SHAW, a citizen of the United States, residing at Chi 

cago, in the county of Cook and State of 
Illinois, have invented a certain new and use 
ful Improvement in Downdraft Continuous 
Kilns, of which the following is a full clear, 
concise and exact description, reference being had to the accompanying drawings, 
forming a part of this specification. 
My invention relates to down draftkilns and has for its object a more improved and 

5 

simplified construction than has heretofore 
been attained. : - 

My invention primarily consists of a superstructure of masonry supported by 
suitable steel-work from a foundation. 
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35. 

This particular arrangement minimizes to 
a great extent the amount of work necessary 
in building the kiln as well as provides a 
cheaper construction than has been possible heretofore. 
In conjunction with the kiln I have em 

ployed heating means which are adapted to 
cause a heating medium to be directed from 
above against objects or material being 
passed through the kiln. This has the ad 
vantage of directing the greatest heat where 
there is the least amount of weight. That 
is, the upper portions of the objects receive 
more heat than the lower portions. Fur 
ther, that when the heat is directed from 
above it is more evenly distributed upon the 
parts that are to be vitrified or burned. 
My invention also comprises sealing means 

for use preferably between the steel-work of 
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the kiln and the cars as they pass through 
the kiln. This particular sealing mecha 
nism preferably consists of a canvas hose or 
similar material fastened in such a way as 
to engage a projecting shelf upon each le 
of the car. 
My invention also contemplates in addi 

tion to the above features means for utiliz 
ing the heat in the central burning chamber 
for the generation of steam that may be 
used either in the power plant.that propels 
the cars through the kiln or the steam so 
generated may be employed as part of the 
burning mixture in order to secure the re 
quire amount of heat for the burning proc 
ess. I have also disposed suitable dampers 
in the centrel burning section of the kiln so 
that different portions of this chamber may 
be put out of commission if desired. 
My invention will be clearly understood 

by reference to the accompanying drawings 
in which 

Figure 1 is a more or less diagrammatic 
plan view of the kiln embodying features of 
my invention. Fig. 2 is a longitudinal sec 
tional view taken along the line 2-2 of the 
entrance end of the kiln. Fig. 3 is a longi 
tudinal sectional view taken through the 
central burning chamber. Fig. 4 is a sec 
tional view taken along line 4-4 of Fig. 1 
illustrating particularly the stack and the 
drains for the same. Fig. 5 is a cross sec 
tional view taken through the burning sec 
tion of the kiln. Fig. 6 is a side view of 
the parts shown in Fig. 5. Fig. 7 is a view 
illustrating particularly the modified ar 
rangement for a mixture of steam and oil 
to be used as a burning medium. 
- At the outset it may be well to state that 
the kiln of my invention is constructed pref erably of a superstructure 1 of masonry built 
upon I beams 2-2 running longitudinally 
of the kiln. These beams are supported 
from the foundation 3 by means of suitable 
steel columns 4-4 which may be properly 
riveted or secured to the I beams. In addi 
tion to these columns 4-4 there are em 
ployed reinforcing members 5-5 of steel 
which are used primarily for the support of 
the rails 6-6. The members 5-5 are rein 
forced from the members 4-4 as shown in 
the drawings. The rails are adapted to sup 
port cars 7 which may be suitably arranged 
with a platform of fire brick 8 upon which 
are placed the bricks 9-9 that are to be 
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vitrified or burned. In order to Secure as . 
rigid a construction as possible buck stays 
5' are embedded in the foundation and ex 
tend upward and are connected by means 
of bolts at the top. The buck stays are dis 

d at suitable intervals lengthwise of the 
Kill. 

Each side of the kiln has a series of pock 
..ets 10 each of which contains a gas genera 
tor for the production of a burning medium. 
This gas generator consists preferably of a 
pan 11 and a conical shaped member 12 
having slots therethrough. In order to se. 
cure the proper mixture for burning the brick' that are being passed througi, the 
kiln, I have disposed an oil pipe 13 on each 
side of the kiln which is connected with a 
small lead pipe 14 directed to a funnel 15 
which is connected with a pipe running into 
the member 12. A suitable valve is connect 
ed with this pipe so that the amount of oil 
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may be regitiated, 
employ water which lay be supplie: f': i.e. 
the pipe 18 and whicilnay be directed iii: 
the funnel in a mannel similar to that (if h 

is oil. This water inay contai: a liaixture (if 
arationium nitrate 3 any analgots cheila 
so as to facilitate the burning action it; 
the brick. The genera for stay be igite: by 
allowing a small alotint of oil its dig irio 

30 the pan it. The oil is their lighteihy waste 
- Gr otherwise and afies the pan has become 
sufficiently heated noire oil is supplied Éa 

ther 
w8. his binatier with 3i 

5 33 fied produces a proper contbustic: ; re 
diura shich is drawi: - through ix neck 

23 audi into 
The prod 

J ; : : 'edits. In down 
20 wardly hy the haitri: ; trait through one. 

ings 7-i'i in the arch 46 which ray ref. 
erably be eonstracted of a special kind of 
fire briek and sing through these 

'', opeising yf cornhilstion or heat 
5 'wist . 

wai'i: - 

through the cii 
ed. c. 

his chiasey, it 
smay b2 sta 1. i. fficient drait so as 

. draw the products if corr: bustion through 
the openings in the ai' iii order. to regi 
ate the air (unt of draft, chim 
i.ey have disposed in proximity thereto a 
suitabie diniper 20 which may be raised by 

E. hanile 3i and held in any desired position 
by means of the pay a? atchet mecha 
mism 22 associated with a drain. 
The central birning chambet' is provided 

at the upper portion thereof with a series of 
steam pipes 23 which receive their Stijl 

40 of water from a suitable source and whi 
are heated by the products of conbitSiii): it's 
they are drawn into his chainbei fro! ; it 
individual generator's disposed (); i.e. ::icies 

35. 

of the kiln. The steam so generated lay his 
used in the power plant of the system or 
otherwise as will be later described. , In Fig. is diagrammatically shown 

; : 
a. R. means by which these steam, pipes 

connected at one end with a 3v ster, s: 
pipe 24 and at the other end to a pi; 
which is used to direct the stcar generated 
to an engine 26, which is suitably geared to 
a sheave2, which in turn is connected by 

. 

55th entrance end of the kiln. The central burning chamber is preferably divided into 
three sections so asts; secure different, de 
grees of heat, if necessary. In other words, 

... it may becomedesirabie at times to cit down 0.the capacity of the kin either one-third gr 
two thirds, and in my system provision is 
made for doing this by arranging dampers 
30 adapted to be operated by handies 3 is 3i. 
secured to drums and held it, position, by 

#5 pawi and ratchet mechanisms as clearly 

with a proper proportion oil he 

means of a cable 28, to another sheave 29 at 

-- 

8 . rx 

shown in. She drawigs. - 3 pers 33e 
preferably made i. 
ports 32-32 for i: titabie siots 
33 are irovided in : is tipei's S3 
hai; i3 cat be overed to ... .on 95 (32 at': 

55 hei: ; }; i. of ase 3n 18 Yien desii'ibie. 
tral birning cham!:r is 
dange's 30, the Cera'es; 

inguished... if ::: y : sfsied, that 
the sapio is 32-33 ::1:2 is: {{ 235 desired 
costruction, is as a checker work or 
bricit (2 ti: y :35 & 5 is specia, i.e.; siliction 
83 sha;n in the drawings, si:3 asia lect 
to be atta:led being, si coirse, i.e. igve the 
steam pipes Saiiabiy 5:12; 
iricks are being fined 
8 gradual heat, and {{ 
loaded upon the cars art. 
kiinii the directio; sha 
in Fig. 2, The bri 
to that section of the 
burning chamber is 
bricks are gradually 
into the zone wher: 
heat occi's. In other 
are drawn into this: { 
then gradtially passed i; ; ; )'. ::ig 
iion 36 and after being biri 3 : 
ally cooied befo'c' isy, einers 
end 37 of tha kiln, the object 
canise too sidden chasessity be 
gards the ine: and cooling, of lia 
ing of the brick will he caised. 
arian six i: i , line entia ice end of 

3. 

list: ii) & entrace at titles wife, 
''{ies {{cisi'ite, such as when the last cai 

sed beyond the entrance of the kin. has : 
A similar door is provided at the opposite 

etid of the kiln. Any heans may be used 
for holding these doors up bive the brick 
as the cars are being passed undernet 

it, may be well to explaii; he 
the cars are passing throught 
destrable, that there be a sea 
cal's and the kin so as to pr:35, 
pation of heat, and for the 
that the products of combustion 
pass out through the chirines a 

- through the openings S and info i. 
ciamber proper. 
provided with horizon i:ii, shelves 39 at each 
kids: thereof which are is a 

i:in it, is 
3&Yeen the 
the dissi 

her biect always 

e kiln. 

resilient members 
stitáb-i na Encr 
kiln. 

2 : 

W-1- is irae -- cars to Yeadily pass taxiigreath 
the hose without aty difficialis; one 
objects being to obtain a good Sea 
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this end the cars are 
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rangement in combination with the cars and 
further to have a construction which causes 
very little friction. Heretofore the sealing 
means used in kilns have used up a great 
deal of power and caused consequent in 
crease in the cost of operation of the sys 
tem. My arrangement reduces the amount 
of friction between the cars and the sealing 
means to a minimum and yet secures excel 
lent results in the way of preventing the 
dissipation of the heat required for the 
burning action of the brick. 
In addition to the above means for the 

sides of the car I have employed at the front 
end of each car a metal extension plate 40 
which is secured in any way to the car and 
which projects forwardly and underneath 
the hind end of the preceding car and en 
gages a seal in the form of a canvas bum 
per 41, the object being to have these mem 
bers come into engagement to prevent the 
ends of the cars 'striking together violently. 
Each of the cars is supplied with suitable 
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mechanism 42 for engagement with the 
cable 28 so that it may be properly pro 
pelled through the kiln. 

It will be apparent that from the fore 
going description that all of the heat is 
distributed evenly upon the brick as it passes 
through the lin. In other words, the heat 
is applied where it is needed the most and 
where there is the least amount of weight, 
That is, the upper portions of the brick 
receive more heat than the lower portions 
which sustain the weight. As the lower part 
of the kiln is composed of steel work which 
permits the exposure of the car to the 
atmosphere, it will be seen that practically 
no part of the car is heated where it is not necessary. The only part receiving any 
heat would be the fire brick on top and 
possibly part of the sides of the car. 
products of combustion pass out of the chim 
ney a great deal of moisture is condensed 
and in order to provide for this I have em 
ployed in conjunction with the chimney and 
at the side of the arch 18 suitable drains 
or gutters 43 which are adapted to receive 
any dirt, or water which is dripped on to 
the arch from the chimney. Drain pipes 
44-44 are connected with these gutters and 
permit the dirt, etc., to be drained out. 
These pipes may pass through openings in 
the door 45-45 used in connection with the 
chimney. W 

I shall now describe the construction used 
in the modified arrangement illustrated in 
Fig. 7. As above stated steam is generated 
in the pipes. 23 and one way in which this 
steam may be used is to have it piped to 
the pipes running at each side longitudinally 
of the kiln and to this end I employ a steam 
jet burner 46 which is of a construction such 
that steam will be led in through the noz 

structed in the usual mannér. 

3. 

zle 47 from the pipe 49 which has connec 
tions with the steam pipes 23 through a pipe 
53. The nozzle 50 is connected with a pipe 
51 to an oil pipe 52 which is supplied from 
a suitable source. Walves are employed to 
regulate both the flow of oil and steam so 
that the desired proportion for combustion 
is secured. A proper amount of air is 
allowed to flow into the central burning chamber 16' through openings 54 in proxim 
ity to the nozzles 46. These openings serve the further purpose of permitting the light 
ing of the oil before the steam is admitted 
when it is desired to start the burning pro 
cess. As soon as the nozzle 50 has been 
heated sufficiently the steam is allowed to 
pass into the nozzle 47 when a desired heat 
is secured owing to the addition of the 
properamount of air. This heat is pro 
jected into the central chamber 16' and is 
drawn down through the openings or twyers 
in the arch by means of the natural draft 
and the heat will then strike the brick as 
above explained, thence it will pass toward 
the entrance end of the kiln and out through 
the chimney. The only difference in con 
struction of the mechanism shown in this 
modified form is the heating means which are used for burning the brick. 
It will be noted from the foregoing de 

scription that my invention comprises means 
for utilizing the heat in the best possible 
manner by having a down draft arrange 
ment through the arch constructed of 
special fire brick in the burning/section of 
the kiln but which may be E. con 
more, a very strong constriction of the 
arch is secured owing to the improved ar 
rangement. In addition to these features I 
make use of the heat to generate steam for 
use in the power plant or to utilize that it may be here explained that as the steam in the heating means for burning the brick. 
My invention also provides a very simple 
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10 
arrangement of the construction of the kiln. 
I desire to secure the following claims: 
1. In a kiln, the combination of an in 

closed burning chamber, a burning zone be 
low said chamber, heat producing devices, 
and passages extending from the heat pro 
thereby downward through the top of the 
burning chamber to the burning zone below 
throughout the length of said zone. 

2. In a kiln, the combination of an in 
closed burning chamber, a burning zone be 
low said chamber, oil burners, and passages 

115 
ducing devices to deliver the heat produced 

2. 

extending from the oil burners to deliver 
the heat produced thereby downward 
through the top of the burning chamber to 
the burning zone below throughout the 
length of the zone. 

3. In a kiln, the combination of an in. 
closed burning chamber, a burning Zone be 
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low said chamber, oil burners each having a steam blast, and passages extending fron: 
said oil burners to deliver the heat, produced 
thereby downward through the ios of the 
burning ciamber to the burning zone be-, 
low, throughout the length of the Zone. 

4. In adow in craft, continious killia, the 
combination of a kilf charaber, an arch of . 
fire brick forming the top of said kin cham 

io 

chamber above said arch stear jets. 

. " : " " - - w ber, said arch having openings, extendig 
, therethrough throughout the engi th of the heating burning zone, there being a central - for de 
livering steain into, said kiln chamber, and 

and against mai 
a stack for c Y, . causing hot gases to pass down 
ward through. Srid openings in said arch 

lin, said kiln chamber. . 
iraft continuous kiln, the 5. In a down 

combination of a kiln chamber, an arch of 
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i,188,582 
fire brick forming the top of said kiln cham 
ber, saici arch having openings extending 
herethrough throughout the length of the 
burning Zone, there being a Central heating 
chamber above said arch, steam jet buriers 
for forcing hot, gases into 5:id !---, aerirai heat 

g frcini sa ing chamber, said gases assi 
central heating chain 
through said opening ia s: 3,3rch : 
against material being passe {}igh s 

chaniber, and seating f:3. 

FRANCES ). 
Witnesses: , LEONARE. W. Nov ANBAR, 

RoBERT F. BRAC3. 
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