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T all whom it may concern:

Be it known that I, Warrer G. e Steie-

NER, a citizen of the United States, and re-
siding at San Diego, San Diego_ County,
State of California, have invented certain
new and useful Improvements in Continu-
ous Kilns, of which the following is a speci-
fication.

This invention relates to a kiln for bak-
ing clay products, and particularly to that
type of kiln known as the continuous kiln,
in which the wares to be baked pass into,
through and out of the kiln without inter-
ruption of the firing process. It consti-
tutes an improvement on and embodies many
covered in my

rior application, Serial No. 68,565, filed
December 24, 1915, and which was allowed
March 26, 1919. As stated in my prior
application it hag been found very difficult
to secure satisfactory results in firing the
ware or clay products as a continuous pro-
cess by any previously known means or sys-
tem and while the continuous system hag
many obvious ‘advantages over the inter-
mittent system and if it can be used with
proper facility and satisfactory results, the
difficulties encountered have interfered with
the successful commercial use of the con-
tinuous system heretofore. The present
invention is designed to avoid those diffi-
culties heretofore encountered and to pro-
vide means for easily handling the articles
to be treated and for easily passing them
through the heating zone in succession with
easily regulated timing while at the same
time providing a very simple and effective
means for regulating and maintaining the
proper temperature in the succeeding zones
through which the articles are passed to
secure the best results and uniformity in
the product. My invention enables me to
accurately secure that gradual heating of
the ware to the point of maturity follow-
ed by gradually cooling down to normal
temperature which is the ideal sought to be

obtained in practice and which it has here-

tofore been found so difficult to secure in
a continuous system. As set forth in my
earlier application, I secure the proper tem-

erature in the succeeding portions of the
Eiln or muffle through which the articles
are passed by so forming and elongating
the passageway, muffle or chamber through
which the articles pass, that it is at a higher
level at all points between its inlet end and

-have a narrow

1ts outlet end than at those ends so that its
bottom wall is above the inlet and outlet
practically throughout its length, and is
highest along its center portion where the
heat is applied, The result of this is to
practically trap the hot air and gases in
the upper central portion while it is gradu-
ally and progressively cooler down the sym-
metrical inlet and outlet portions and thus
the articles as they pass through the kiln
are gradually heated and after reaching
maturity in the hottest part at the top cen-
tral portion, are gradually cooled as they
descend to the outlet. While I have shown
one specific novel form of kiln or structural
arrangement by which this operation may
be brought about and in which the passage-
way has straight sides and inclined ends, it
will be understood that the particular form
of mechanism may be varied within wide
limits so long as’it includes those funda.
mental features of construction broadly
stated in  some of the following claims
producing the operation and that the terms
used therein are therefore not intended to
) or limited construction,
My invention furthermore includes novel
means for passing the articles to be treated
through the passageway and successive zones
of heat. It 1s easily operated from s single
point by unitary mechanism. The articles
or carriers containing the articles to be
heated are placed one at-a time on a mov-
able support at the entrance end of the
passageway or muffle and then by means
controlled by the operator standing by the
kiln at the.end of the muffle, that article
1s moved upward one step in the muffle and
each article ahead of it in the series is
moved forward one step towards the out-
let and if the muffle is at that time full the
last article or carrier in the series is dis-
charged in finished condition at the other
end of the muffle: The articles- being
treated are not conmected to or in contact
with each other in their travel through the
kiln nor are they connected to the support-
ing and carrying means but merely rest
thereon by gravity. It is not necessa

that the articles being treated shall be in
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containers or carriers, but it is only neces- -

sary that the lower supporting surface of
the article or carrier shall be of such size
and shape as to be engaged and held up by
the supporting means and carrying means
hereinafter described, and that the articles
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shall not be too large to pass through the
passageway. As above indicated a single
cycle of movement of the conveying means
causes all of the articles to move forward
separately one step and maintains them in
proper order and sequence without disar-
rangement. The conveying mechanism
furthermore can be easily and quickly op-
erated with absolute certainty at the mo-
ment desired and is so simple in construction
that the chanceg of getting out of order are
reduced to a minimum, In its specific form
the means for moving the articles includes
a single central longitudinally extending
member or vane in the bottom of the elon-
gated muffle which is mpvable vertically
and horizontally in moving the articles.
Other novel features of the invention will
be apparent from the following descrip-
tion and the accompanying claims.

In the drawings: ‘

Figure 1 is a section through a kiln longi-
tudinally of the modification embodying my

~invention;

26

30

Figure 2 is a vertical section on the line
2—2 of Figure 1;

Figure 8 is a vertical
3—3.

In the particular form of kiln shown in
the drawings for the purpose of illustration

section on the line

_ the main body 10 of the kiln is of course
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made of refractory material with the side
portions parallel and the ends inclined or
tapered as shown. Within the outer wall
there is a muffle, passageway or system of
connecting shafts for the articles to be heat-
ed having an inclined portion 11 extending
forwardly at an angle from the inlet end 12
to a top horizontal portion 13 and a down-
wardly extending portion 14 leading to the
outlet 15 at the other end of the kiln. The
portions 11 and 14 are preferably inclined
towards each other at corresponding angles.
It will be observed that in this construction
all portions of the muffle between its inlet
and outlet ends are above the inlet and out-
let and in the form shown heat is applied to
the kiln at the upper portion by means of a
surrounding chamber 16 opposite the upper
central portion.13 of the muffle and it will
be understood that combustion may be pro-
duced in this chamber by means of a hydro-
carbon burner, for instance, at the inlet end
17 and the products of combustion after
Eassing around the kiln through the cham-

er or passageway 16 may escape at 18 to any
suitable stack or conveyor. It should be noted
in this connection, however, that while I have
shown means for heating the central upper
portion of the muffie separate from and not
in ecommunication with the muffle, my inven-
tion is not in any sense limited to this par-
ticular method of heating since the essential
point is merely that the heat shall be applied
to that portion of the muffie along the center

1,407,169

which is elevated above the inlet and the out-
let. The passageways 11, 13 and 14 are en-
tirely closed at their tops and sides but there
is a bottom opening extending along all of
these portions of the muffle in line and that
opening has parallel sides from one end to
the other and is of less width than the muf-
fle chamber itself and is centrally arranged.
The bottom wall of the muffle or passageway
at the sides of the central longitudinal bot-
tom opening are formed in the upwardly ex-
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tending portion 11 and in the downwardly -

extending portion 14 in the form of ledges
19 at the sides in step formation, while the
bottom along the central portion 13 of the
muffle is in the form of horizontal ledges 20
at the sides serving as supports for the arti-
cles or packages being treated. It will be
observed by reference to Figure 1 that in the
particular form shown there are four steps
formed by the ledges in the upwardly in-
clined portion 11 and in the downwardly in-
clined portion 14 aside from the horizontal
top ledge 20. These ledges where in step
formation in the portions 11 and 14 are to
support the articles to be treated and as
will be seen they have straight sided verti-
cal connections and are of such width as de-
termined upon in reference to the particular
type of article to be treated. KEach step is
made of such size as to properly receive and
support a single article or carrier but it will
be understood that there are always a num-
ber of articles or carriers side by side but
separated on the ledges 20 in the upper mid-
dle portion 13. :

Within the central longitudinal bottom
opening in the muffle I place 2 member or
vane 21 which is movable vertically and hor-
izontally and which is composed of refrac-
tory fire-proof material forming in reality
the bottom wall at the center of the mufile.
This central member or vane has its upper
surface at the ends inclined at substantially
the same angle as the portions 11 and 14 of
the muffle and these inclined end portions are
made in step formation including steps 22,
23 and 24 and a bottom step 25 on the inlet
side next to the portion 11. These steps are
of corresponding depth, width and arrange-
ment in verfical section as the steps in the
meain body of the kiln formed by the side
ledges in the portion 11. A similar step ar-
rangement is formed on the other end of the
member 21 to match the steps formed in the
side walls of the portion 14 by the ledges
heretofore mentioned. In other words, the
step formation of the outlet side of the
member 21 includes the steps 26 above the
bottom support 27 corresponding exactly
to those heretofore mentioned on the inlet
side. The u%per end 28 of the member 21
is horizontal but it will be noted it is longer
than the horizontal ledges 20 in the main
body of the kiln by the length of one step.
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- The central mémber or vane 21 is mounted

10

16
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on a suitable support 29 which may be in
the form of steel I beams and this support,
together with the central member or vane 21
is movable longitudinally of the muffle and
vertically'and means are provided for giving
it both motions. In normal position the
steps 22, 23 and 24 on the inlet side and the
corresponding steps in the outlet side are
slightly below the corresponding ledge steps

on the sides of the muffle and the top 28

is slightly more than the height of one step
below the ledges 20 along the top of the
muffle. In normal position furthermore the
member 21 is in the position shown in Figure
1 with its bottom support 25 ready to receive
the article inserted in the inlet opening 12
and its succeeding steps directly underneath
the corresponding steps formed by the side
ledges on the bottom of the portion 11 and

. thus directly underneath any articles rest-
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ing on those ledges with the exception of
the top ‘article 30 resting on the top step
formed by the ledges and the top 28 of the
member 21 is directly beneath this article.

It will be observed from Figure 1 that at this

time the steps 26 and 27 are slightly more
than one.step below the articles directly.
above them carried by the ledge steps in the
downwardly extending portion 14 of the
muffle, and the top 28 is slightly more than
one step below the articles carried by the

horizontal ledges 20. ~ A vertical movement -

of the member 21 therefore for a distance
slightly more than the height of a step will
engage and lift all of the articles on the side
ledges in the portion 11 a distance slightly
greater than the height of one step and
during the very last part of this upward
movement all of these articles on the hori-
zontal ledges 20, and on the ledge steps in
the downwardly extending portion 14, will
be engaged and slightly lifted from their
seats. If then the member 21 is moved a
distance equal to the width of a single step
to the right in Figure 1 it will during that

‘movement carry all of the articles on the

steps on both sides and along the top en-
tirely disconnected from the kiln proper or
the supporting ledges of the kiln. The re-
sult of this will be, for instance, to carry
the article 81 from its fixed supporting ledge
up to the position of article 32 and will at
the same time move the successive articles
in the horizontal portion 13 one step to the
right an¢ will move the articles on the ledges
of the downwardly extending portion 14
over to a position above the next lower step
in the series. If the member 21 is then low-
ered slightly more than the height of a step
all of the articles of the inlet portion 11 are
deposited on the ledge steps one step in ad-
vance of where they had been and those
articles on the horizental portion are moved

forward one step and those on the ledges

in the portion 14 are moved downward one

-step leaving the last article on the bottom

ledge 27 finished and ready for removal.
According to my invention the central
member, vane, or carrier 21 may be given its
vertical and horizontal movement by any
suitable means and my invention in its
broader aspects is not limited to any particu-
lar structural arrangement for operating it,
but in the drawings %have shown a structure
which may be used for this purpose. As
above stated the member 21 of refractory
material may be mounted on the stesl
I-beams 29 to rigidly support it and these
I-beams may be mounted on rollersor flanged
wheels 33 and 34 connected by a shaft 35
travelling along the edges of the beams as
tracks. These rollers may also travel on the
edges of supporting I-beams 36 mounted on
and secured to the upper ends of the steel
posts or supports 37, 38 and it will of course
be understood that these steel supports 36

70
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are immediately below and parallel to the -

I-beams 29. The posts 37 and 38 move verti-
cally in and are securely held by the steel
casings 39, 40, and are screw threaded at 41
on their upper portions to engage screw
threads on the enlarged. circular nuts 42
which nuts are supported by the ball bear-
ings 43, resting on the tops of the casings
39, 40. These nuts 42 may be turned on the
posts 37 and 38 in order to elevate the sup-
port 36 and their outer edges are made to
form gear teeth which engage correspondin

gear teeth 44 on the vertical shaft 45 whic}%
In turn has on its lower end a gear 46 engag-
ing a worm gear on the end of the shaft 47

driven from a motor 48. I have desecribed.

the connection from the motor to one of the
posts but it will be understood as seen by ref-
erence to Figure 1 that there is a similar con-
nection to the other post and that both op-
erate simultaneously and to the same extent
when the motor is energized to raise or lower
the member 21 and its supporting mecha-
nism. The motor 48 may be an electrical
motor or a motor of any kind. It will, of

course, be understood that the turning of the

nuts 42 will raise the posts 37 and 38 and
the platform 36 on which the central vane
or member 21 and its supporting member
29 are mounted so as to raise the central
support. Stops 49, 50 may be arranged
under the ends of the I-beam supporting
member .36 so as to limit the downward
movement of the parts and it will of course
be understood that the motor-is reversible so
as to turn the nuts 42 in either direction to
raise or lower the member 21 and that it may
be provided .with any suitable automatic
means for stopping its operation when the
member 21 reaches the desired limit of its
movement up and down. Such mechanism
will of course be understood by those skilled
in thevart and a specific description is not
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necessary. Fixed stops 51 and 52 may be
placed on the vertically movable supporting
part 36 so as to limit the longitudinal move-
ment of the supporting beams 29 and the
member 21 carried by them. For this pur-
pose there are downwardly projecting lugs 56,
57 secured to the I-beams 29 of the support

- in the longitudinal path of the projections

10

51, 52, properly positioned so as to bring the
support to a stop in exactly the right position
for receiving an article at the inlet end or for

. discharging an article at the outlet. Longi-
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tudinal movement may be imparted to the
supporting I-beams 29 and the member 21
by any suitable means and in Figure 1 T have
shown a hand lever 53 pivoted at 54 con-
nected by 2 suitable link connection 55 to
the I-beams 29 so as to permit hand operation
in moving the member 21 horizontally. In
case of the use of an electric motor 48 the
operator may of course control the action of
the motor from his position at the outlet
end 15 of the kiln by simply operating a
switch 58.

For convenience of illustration the arti-
cles shown in the drawings as being on the

ledges, such as 80, 31, and 32, are represented

as what are known as saggers, such as are
used in the manufacture of glazed tile, but
it will be understood practically any form
of container may be used and passed through
the device so long as it lies within certain
simple limits as to size, not being longer than
the steps of the muffle or higher than the
length of a step and having sufficient breadth
to rest on the two side ledges formed at the
bottom of the muffle. In fact wares or any
articles within proper size limits of suitable
character may be treated in this device with-
out placing them in a carrier or container.
While T have shown my central vane or
member conveying the articles up one incline
along the level top and down another incline

* by step movement, it will of course be under-

45
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stood that in its broader aspect this means
of conveying the articles through the fiue
of a continuous type of kiln, is not limited
to any particular from or shape of mufile
or passageway through which the articlesare
passed and in which they are heated since the
broad principles are applicable to many
types of kiln. It will further be noted that
the vertical and horizontal movements of
my conveyor may take place successively
or simultaneously and may be regulated and
controlled to suit the particular purpose.
It is believed that the operation of the de-
vice will be understood from the structure
above described. Assuming however that
the kiln is filled with ware as it will be in
the continuous use, the central carrying vane
or member 21 is moved to the position shown
in Figure 1 with the stops 51, 57 in contact
and the lower ledge or step 25 in position to
receive a new article through the inlet open-

1,407,102

ing 12. The motor 48 is then started and
through the drive connection turns the nuts
42 so as to elevate the supporting beams 36
together with the beams 29 and the vane 21
and this upward movement is continued until
the central carrying member 21 has been
raised slightly more than the height of
the step as heretofore described thus lifting
all articles on those steps on the left-hand
side of Figure 1 a distance slightly more
than the height of a step, and then lifting
all of the other articles in the kiln from
their seats. It will of course be understood
that this is,accomplished by reason of the
fact that the member 21 extends under the
central portions of each article as illustrated
in Figure 3 and when it is raised it naturally
raises the article with it from the seat on the
side flanges of the kiln member. At the
upper limit of the movement just described
the motor is preferably stopped automati-
cally and then the operator by a pull on the

‘hand lever 53 may move the carrier 29 trav-

elling on the supporting freely moving
wheels 33 and 34 to the right, as shown in
Figure 1, until the stop 56 comes in contact
with the projections 52. This moves each
and every article in the kiln one step to the
right in Figure 1 while they are held up
entirely out of contact with anything except
the carrying member 21. The motor is then
started in the reverse direction to lower the
supporting platform 36 and the central vane
21 and this lowering motion is continued
until the member 21 reaches the same level

as that before it was raised and this may

be fixed by the supporting stops 49, 50. The
result of this is to deposit each of the arti-
cles on the ascending side of the next suc-
ceeding step and to transfer those articles
on the horizontal top portion a distance to
the right equal to the width of one step and
to transfer each of the articles on the de-
scending side one step forward although the
last article in the series is placed in posi-
tion to be removed through the exit opening
15. It will be noted that in this cycle of op-
erations all of the articles are picked up and
moved forward one step toward the exit
through the heating muffle and that this is
done smoothly and without jar or shock.
The articles being treated may be fed to the
kiln at the entrance side 12 and removed
from it at the outlet side 15 by hand or by the
use of any suitable means such as trucks.
The cycle of operations just described on
introducing one new article is of course re-
peated at suitable intervals allowing proper
timing for the necessary heating and thus
the kiln in reality acts continuously, one ar-

ticle following another through it at proper

intervals.
While- the heating chamber may be de-

scribed as having open ends because of the -

permanent inlet 12 at one end and the per-
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manent outlet 15 at the other end formed
in the wall of the furnace, it is to be under- -

stood that those open ends may be tem-
porarily closed by a door or other movable
closure during operation when no article is
1lzeing inserted or removed so as to conserve

eat. '

Having thus described the invention what
I claim as new and desire to secure by Let-
ters Patent is: - ~

1. The combination in a continuous kiln
having a substantially horizontal middle
portion and downwardly directed end por-
tions, of means for moving a series of me-
chanically unconnected and separated arti-
cles to be treated by intermittent successive
steps up one end portion across the middle
portion and down the other end portion, and
means for independently supporting said sep-
arated articles during the interval between
stepped movements.

2. The combination in a continuous kiln
having a substantially horizontal middle
portion and downwardly directed end por-
tions, fixed supports in said end portions and
across said middle portion of the kiln for a
series of separated mechanically uncon-
nected articles to be treated so formed and
arranged in said end portions as to sup-
port the articles therein in vertically stepped
relation slightly greater than the height of
the articles, and movable means for lifting
the articles from their supports and trans-

ferring them to the next supports in the-

series.

3. In a kiln of the continuous type adapt-
ed to receive articles to be treated, means for
supporting the articles therein motionless in
series separated vertically and horizontally
from and unconnected with each other, and
means for moving said articles vertically and
horizontally in said kiln to successive posi-
tions on said supporting means.

4. In a kiln of the continuous type adapt-

ed to receive articles to be treated at one end -

and discharge them at the other end, means
constituting a fixed part of said kiln for sup-
porting the articles therein in series separated
vertically and horizontally from and uncon-
nected with each other, and means constitut-
ing a movable part of said kiln for inter-
mittently lifting said articles and moving
them vertically and horizontally step by step
from the inlet to the outlet,

5. A continuous kiln comprising a system
of shafts forming a continuous passageway
for wares, the central portion of said system
being raised above the end portions, means
for heating said central portion, and means
for moving a series of unconnected articles
to be treated through said system in suc-
cession so constructed as to maintain the

.surfaces of said articles in the same angular

relation to horizontal planes throughout
their passage through the kiln. T

a
6. In a kiln of the continuous type having
an_elongated heating chamber open at its

ends with its center portion elevated above
said ends, means for supporting a series of

articles separate from and independent of

each other within said chamber, and means
for lifting said articles and moving them

70

forward through said chamber step by step.

7. In a kiln of the continuous type having
an elongated heating chamber in shaft form
through® which a series of separate articles
to be ‘treated may, pass, its midway portion
including its bottom wall being materially
elevated above its entrance and outlet, of
movable means- extending along the bottom
of said chamber, and means for moving said
longitudinally extending means vertically
and horizontally to move said articles.

8. In a kiln of the continuous type having

-an _elongated heating chamber open at its.

ends with its center portion including its
bottom wall materially elevated above said
ends, stationary means for supporting a se-
ries of articles separate from and independ-
ent of each other within said chamber from
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end to end at different elevations, and means

along the bottom of said chamber movable
vertically to engage and lift said articles
and movable longitudinally to carry them
forward along the chamber.

9. In a kiln of the continuous type having
an _elongated heating chamber open at its
ends with its center portion including its
bottom wall materially elevated above said
ends, stationary means constituting part of
the fixed structure within said chamber fur-
nishing-a series of horizontal supporting sec-
tions at different elevations along the bot-

95
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tom to receive in succession and support a .

series of separate articles to be treated, and
means operating from below to transport
said articles from those supporting sections
on which they rest to the next in the series.
10. In a kiln of the continuous type hav-
ing an elongated heating chamber open at

its ends with its center portion elevated

above said ends, stationary means including
supporting sections in steppéd relation
throughout the length of said chamber to
raceive and support separately a series of
separate articles, and means for moving
said articles successively step by step from

105
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the supporting sections on which they rest

to the next in the series through the chamber.

11. In a kiln of the continuous type hav-
ing an elongated heating chamber open at
its ends with its center portion elevated
@bove said ends, stationary means including
supporting sections in stepped relation
throughout the length of said chamber to
receive and, support separately a series of
separate articles, and means for simultane-
ously moving all of said articles forward
through the chamber step by step on the

successive supporting sections.

120
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12. The combination in a continuous kiln
having a substantially horizontal middle
portion and downwargly directed end por-
tions, of a series of mechanically uncon-
nected articles to be treated, means for rais-
ing said articles through one of said end

ortions while holding them upright, means
§0r lowering said articles through the other
of said end portions while still hield upright,
and means for advancing said articles along
the middle portion while holding them up-
right.

13. A continuous kiln comprising a sys-
tem of shafts forming a continuous passage-
way for articles to be treated therein, the
central portion of said system from the inlet
to the exit being raised above the level of
the inlet and exit, and means for heating
said central portion, and means for moving
a plurality of unconnected articles to be
treated in series through said system.

14. The combination in a continuous kiln
including a continuous elongated chamber or
passageway for articles to be heated having
1n its bottom a straight-sided central longi-
tudinal opening of uniform breadth from
end to end the inlet and outlet ends of said
passageway extending upwardly and in-
wardly at corresponding angles towards
each other and the upper connecting central
portion being horizontal, means horizontally
disposed along the margin of said central
opening for supporting in upright pesition
and spaced longitudinally from each other
a series of separate articles from one end
of the passageway to the other, the sup-
porting means on the inclined end portions
having a stepped formation, and means

- within said central opening for moving the

articles step by step up the entrance portion
across the horizontal central portion and

~ down the outlet portion.
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. 15. The combination in a continuous kiln
including a continuous elongated chamber or

passageway for articles to be heated having .

in its bottom a straight-sided central longi-
tudinal opening of uniform breadth from
end to end the inlet and outlet ends of said
passageway extending upwardly and in-
wardly at .corresponding angles towards
each other and the upper connecting central
ggrtlon being horizontal, means horizontally

isposed along the margin of said central
opening for supporting in upright position
and spaced longitudinally from each other
a series of separate articles from one end of
the passageway to the other, the supporting
means on the inclined end portions having a
stepped formation and means within said
central opening for simultaneously moving
all of the articles in the series one step at a
time forward through the passageway from
the inlet to the outlet.

16. The combination in a continuous kiln
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or passageway for articles to be heated hav-
ing in 1ts bottom a straight-sided central
longitudinal opening of uniform breadth
fromendtoend, theinlet and outlet ends ofsaid
passageway extending upwardly andinwardly
at corresponding angles towards each other
and the upper connecting central portion
being horizontal, means horizontally dis-
posed along the margin of said central open-
ing for supporting in upright position and
spaced longitudinally from each other a
series of separate articles from one end of
the passageway to the other the supporting
means on the inclined end portions having
a stepped formation, a central bottom mem-
ber fitting said central bottom opening in
said passageway movable vertically and lon-
gitudinally therein, its upper surface having
inclined end portions in stepped formation
corresponding to the incline of the end por-
tions of said passageway and to the stepped
formation of the supporting means therein
but having a horizontal central top portion
one step longer than the central horizontal
supporting means, means for moving said

bottom member to position with its stepped’

upper surface on the inlet side of the passage-
way slightly below the stepped supports
and the articles carried thereby and with its
horizontal central top portion slightly more
than one step below the central horizontal
supporting means, means for elevating the
central member slightly more than the height
of a step and moving it forward the width of
a step and then lowering it slightly more
than the height of a step, whereby the ar-
ticles on the entrance side will all be lifted
and moved forward one step, those on the
central support will -be slightly lifted and
moved forward one step, and those in the
outlet portion will be lifted slightly and
moved forward and downward one step.

17. In a kiln of the continuous type hav-
ing an elongated heating chamber open at
its ends with its center portion elevated
above said ends, means for moving a series
of articles to be treated through said cham-
ber including a vertically and horizontally
movable member along the bottom thereof.

18. A continuous kiln comprising a mufile
or hot chamber, means for so heating it as
to cause it to be progressively hotter from
its lower portion to its upper portion or
top, means for admitting and discharging
articles at a level materially below the top
and means for intermittently moving a
series of admitted articles step by step from
said point of entrance upwardly through a
progressively hotter portion and then down-
wardly through a progressively cooler por-
tion to the point of discharge.

19. A continuous kiln comprising a muffle
or hot chamber, means for so heating it as to
cmuseiﬁ;tobeprogressive]lyhomerfromitslower
portion to its upper portion or top, means
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for admitting and discharging articles at a
level materially below the top and means
for moving a plurality of unconnected ar-
ticles in series from said point of entrance
upwardly through a progressively hotter
portion and then downwardly through a
progressively cooler portion to the point of
discharge, said moving means being so con-
structed as to maintain the surfaces of said
articles in the same angular relation to hori-
zontal planes throughout their passage
through the kiln.

20. A kiln comprising a muffle or hot
chamber provided with means for admitting
and discharging articles materially below
its roof or crown, means for so heating said
kiln as to cause the temperature .in -said
chamber to vary from high heat at the top
below the crown to comparative coolness
at the level at which articles are admitted
and discharged, and means including fixed
and movable portions of the kiln for succes-
sively moving step by step a series of articles
as they enter up into the highly heated por-
tion and then down to the discharge. -

91. The combination with a chamber
adapted to receive articles to be treated pro-
vided with an entrance and exit for articles,
of fixed horizontal supports for articles in
symmetrical successive stepped arrangement
in series extending upwardly from said en-
trance to the upper portion of said chamber
and then downwardly to the exit, movable
lifting means having upper horizontal por-
tions corresponding in stepped arrangement
with said fixed supports arranged in vertical
planes within the margins of said supports
and adapted to act as supports for said ar-
ticles, but normally resting with its hori-
zontal supporting portions a distance be-
low the fixed supports slightly greater than
the height of a step, means for moving said

lifting means horizontally towards said en-

trance until its horizonal step portions on
the entrance side are under and slightly be-

7

low the fixed sﬁpports on that side which are

next below those in the series with which
they correspond, for then moving said lift-
ing means vertically a distance slightly
greater than the height of a step, for then
moving ‘it horizontally towards the exit a

distance equal to the width of a step portion’

and for then lowering it a distance slightly
greater than the height of a step. ,
92. A kiln comprising a muffle so formed
as to furnish a passageway through which
articles to be treated may pass from their
entrance to their discharge and having its
bottom wall upwardly inclined from the en-
trance and discharge with its central por-
tion at a materially higher level, means for
so heating said kiln that the temperature in
said passageway will gradually increase from
the entrance to the highest peint and grad-
ually decrease to the discharge, and means
for intermittently moving articles to be
treated in said passageway step by step up
to and through the zone of highest heat to
gradually bring them to the desired temper-
ature and then down step by step to the
point of discharge gradually cooling them.
23. A kiln comprising a muffle so formed
as to furnish a passageway through which
the articles to be treated may pass in suc-
cession from their entrance to their discharge,
the bottom or floor of that portion of the
passageway at approximately the midway
point of travel being a fixed material dis-

tance above the level at which the articles

enter and are discharged, means for heat-
ing that elevated or midway portion where-
by its temperature will be highest, and
means for supporting and intermittently
lifting and moving horizontally and ver-
tically step by step a series of articles to
pass them in succession through said pas-
sageway. : )

n testimony whereof I affix my signature.

WALTER G. e STEIGNER.
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