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My invention relates broadly to retort
furnaces and more particularly to a retort
furnace of the liquid-seal type. -

One of the objects of my invention is to

g provide a retort furnace having means for
circulating air or gases within the furnace for
securing uniform temperature throughout the
charge, the circulating air or gases being con-
fined within the retort. , _

Another object of my invention is'to pro-

“vide a construction of retort furnace of the
liquid-seal type in which the speed of pro-
duction may be increased at the same time
‘that a2 more. uniform temperature may be

15 maintained throughout the charge in the fur-

nace.

Still another object of my invention is to
provide a construction of retort furnace of
the water-seal type having means for remov-

20 ably carrying the charge within the retort

furnace, with means for circulating. air or
gases within the furnace for heating the
bottom portion of the charge as rapidly as
that portion of the charge which is located

25 remote from the water-seal.

A turther object of my invention is to pro-
vide a-construction of retort furnace in which
the temperature gradient existing between the
furnace chamber and the interior of the re-

30 tort may be reduced for avoiding the tend-

ency of collapse of the walls of the retort due
to the external surface being at & higher tem-

10

perature than the internal surface of the re-

tort. .

A still further object of my invention is
to provide a construction of retort furnace
of the water-seal type, wherein there is a

* substantial reduction of the time cycle neces-
sary to thoroughly saturate a charge and

40 maintain such charge at a uniform tempera-
ture over a predetermined time interval.

A further object of my invention is to pro-
vide a construction of water-seal retort fur-
nace wherein an elevator structure is em-

45 ployed to raise and lower a charge prepara-
tory for heat treatment within the retort fur-
nace, the elevator structure having a multi-
plicity of horizontally disposed bafle plates
thereon for controlling the path of air or

50 gases through the interior of the retort fur-

35

nace and confining the heat within the retort
furnace. . -

Other and further objects of my invention
reside in the construction of retort furnace
described in the specification hereinafter fol-
lowing by reference to the accompanying
drawings in which:

Fig. 1 is a cross-sectional view through
the retort furnace of my invention with some
of the parts shown in side elevation; Fig. 2
is a lateral cross-sectional view through the

retort furnace on' line 2—2 of Fig. 1; Fig.

3 is an enlarged cross-sectional view showing
the arrangement of baflle plates and perfo-
rated platform on the elevator and cooperat-
ing deflector plate in the retort by which the
directed circulation of air or gases is con-
fined within the retort; Fig. 4 is a cross-sec-
tional view showing a modified arrangement
of retort furnace embodying the principles of
my invention; Fig. 5 is a lateral cross-sec-
tional view taken through the retort furnace
of Fig. 4 on line 5—5 thereof; Fig. 6 is a
fragmentary cross-sectional view on line 6—6
of Fig. 7 showing the arrangement of a modi-
fied structure of retort employing my inven-
tion; Fig. 7 is a vertical cross-sectional view
taken on line 7—7 of Fig. 6 and showing the
relative arrangement of walls of the retort
illustrated in the cross-sectional view of Fig.
6; Fig. 8is a longitudinal cross-sectional view
taken through a further modified form of re-
tort furnace embodying the principles of my
invention; Fig. 9 is a plan view partially in
cross-section showing the arrangement of
parts in the modified retort furnace struc-
ture of Fig. 8; Fig. 10 is a lateral cross-sec-
tional view showing a modified arrangement
of the walls of a retort constructed according
to the general plan of the retort in Figs. 8 and
9; Fig. 11 is a longitudinal cross-sectional
view taken on line 11—11 of the modified ar-
rangement of retort walls shown in Fig. 10;
and Figs. 12 and 13 are views of the baffle
plates 41 which are used for directing the air
from the fans to the flues in the construction
of retort furnace shown in Figs. 8 and 9.
Referring to the drawings in more detail
the retort furnace of my invention is illustrat-
ed as including a furnace chamber 1 which
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may be heated by any suitable means such
as by gas or by means of electrical resistors
mounted in any suitable marner familiar to
those versed in the art, or as, for example by
the method disclosed in copending applica-
tion Serial No. 279,810, filed May 27, 1928,
by Edwin L. Smalley for heating element
mounting construction. The furnace is en-
closed by a shell 3 which surrounds the fur-
nace walls which may be of the customary
form of inner fire-brick lining such as rep-
resented at 2 surrounded by suitable insulat-
ing materials 4. The furnace retort proper
1s shown at 5 in the form of a corrugated wall
having a generally cylindrical contour ter-
minating in a conical top portion at 5a to
which is secured the throat or stack indicated
by reference character 6. The inner lining
of the retort is shown at 7 comprising a sub-
stantially cylindrical enclosure which fits
within the corrugated wall 5. The inner lin-
ing 7 terminates in an annular inturned flange
portion 8 freely suspended inside of the re-
tort 5 by means of straps-represented at 32.
The retort 5 and lining 7 may be of any suit-
able material such as sheet or cast non-oxi-
dizing metal. The annular top plate 8 of lin-
Ing 7 is apertured at 9 in the form of a cir-
cular opening for the passage of air and gases
within the retort, as will be more fully de-
scribed hereinafter.
The elevator which conveys and supports
the load which is subjected to heat treatment
1s comprised in part by a plunger or piston
10 forming part of any suitable type of cylin-
der hoist not shown. On the top of such pis-
ton is mounted a suitable load platform 11.
The load platform 11 is preferably perforated
as represented at 1le¢ and carries the load
which is designated in dotted lines at 110.
The load which is treated may be of a variety
of different forms, such as a charge consist-
ing usually of copper in coils or in the form
of rods, wires or tubes. The load platform
11 has suspended therefrom a multiplicity of
deflector or baffle plates 28, 24, 25, and 26
which are supported with respect to the load
platform by any suitable means such as rod
rivets 30 and spacers 81 which may be short
_lengths of tubing surrounding portions of the
rod rivets 30. The bottom deflector plate 26
is located closely adjacent the level of the
water seal shown at 27, and the other plates
are separated in spaced relation, the widest
spacing occurring between baffle plate 23 and
platform 11.
Adjacent the bottom of the retort lining 7
I provide an annular plate 29 which is sus-
pended by means of straps or supports 33 at-
tached to the respective parts by any suitable
method such as by welding. The annular
plate 29 is preferably formed. with an up-
turned inner edge shown at 29¢ which cooper-
ates with flues 20 formed between lining 7 and
retort 5, as will be hereinafter exnlained.
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On top of stack 6 is located a fitting hav-

ing a flapper valve 12 which may be opened .

to a position at 12¢ to thereby release any
excessive steam as exists when the charge is
plunged into the water seal below the fur-
nace in the process of withdrawing the charge
from the furnace. - At 13 I have shown a
centrifugal fan having vanes 13¢, all suit-
ably mounted on the bottom end of a shaft 14
by means of a hub or coupling 14e¢. Shaft
14 passes through a suitable bearing 15 having

an outer collar 17 attached to stack 6 by any -

suitable means such as riveting or welding.
The bearing 15 is connected to the outer col-
lar 17 by webs 16, thus leaving apertures
through which excessive steam may escape
through valve 12 as heretofore outlined.
Shaft 14 has a suitable top bearing such as
a radial thrust ball bearing 18, above which
is mounted on the same shaft any suitable
driving means shown as a V grooved sheave
19. In place of sheave 19 a sprocket may be
used receiving a driving chain from any
source of power, such as an electric motor,
not shown. .

Revolution of ceuntrifugal fan 13 creates
an air circulation resulting in the npward
suction of air indicated by arrows 21, and
downward flow through flues 20 with the di-
rectional flow indicated by arrows 22. The
discharge of heating air is deflected from
flues 20 by the annular plate 29 and also is
further deflected slightly upward and away
from the baflle plates 23, 24, 25 and 26 by
upturned edge 29a. The diameter, or size, of
baffle 24 with respect to the size of baffle 23
and with respect to the size of the opening
in the deflector plate 29 is such as to cause
the greatest suction or siphoning of air be-
tween baffle plates 23 and 24 as indicated by
arrows 22¢ and 28. The velocity of circu-
lation from flues 20 is most effective in
suction of air strata in such nearest or ad-
jacent spaces; therefore to a less extent from
the air stratum between deflector plates 24
and 25, as indicated by arrow 282. Due to the
remote location of the air stratum below de-
flector plate 25 and the air stratum below
deflector plate 26, there is practically no dis-
turbance of the latter air strata by the dis-
charge of heated air past deflector plate 29.
There is, of course, a further tendency for
the cool air adjacent to the water level to
remain adjacent to the cooling effect of the
water.

The forced upward flow of heat, chilled by
absorption of the heat into the load inside
the retort helps in the equal distribution of
heat extracted by the downward flow of air
in the flues inside the retort. DBy this forced
directional flow of air caused by the fan and
flues, T can obtain the same quantity of heat
inside the retort from a lower temperature
in the furnace chamber than exists in a re-
tort without the forced circulation. In the

80

100

105

110

115

120

130



10

15

20

25

30

35

45

50

1,825,790

present day practice, it has been the custom
to release from the bottom of the furnace
chamber as much as 100% more heat per
square foot of heat releasing surface than in
the upper zone of the furnace chamber.
This has been necessary to attempt to drive
the heat to the bottom of the charge. With
this forced circulation and the discharge of
highly heated air to the bottom of the load,
T overcome thess undesirable characteristics.

Furthermore, it will be readily recognized
that with the forced circulation of the heat,
with the discharge ports venting to the un-
derside of the charge, it' will result in a
quicker distribution of heat with a simul-
taneous better uniformity of heat saturation,
and at the same time reduce the time cycle
of effecting a complete uniformity of tem-
perature.

While the corrugated form of retort shown
at 5 is a preferred form as it gives addi-
tional heat absorbing and heat releasing sur-
face while at the same time it is affording
an easy means of forming flues 20, I show in
Figs. 4 and 5 a modified form of the retort
wherein the lining 85 is of the corrugated
type and the retort 34 is of the plain cylin-
drical type forming flues 20 with other parts
similar to those more fully described in the
foregoing. :

In Figs. 6 and 7 I show still another form
of a retort 36 of a plain cylindrical type hav-
ing a plain cylindrical lining 37 forming 2
return flue 20, with other parts similar to
those heretofore described.

In Figs. 8 and 9 T show a modified form in
which both the retort and lining 38 and 39
are of a modified fluted or corrugated type,
forming flues 20. Thus it will be seen that
the construction may be adapted also to an

- oval type retort, or any similar shape more

suitable for the purpose intended. In this
rectangular forin of Figs. 8 and 9 the top
plate 8 has two annular openings 40, and two
fans 18. In order to assist in the directional
flow of air from the fan ports, I preferably
use baffle plates 41 so that the air discharged
from either fan will not interfere with the
directional flow of air from the other fan.

T have shown in the several forms of the

. retort furnace the flues 20 extending verti-
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cally. It is obvious that corrugations may
be formed in the retort or lining with the
flutings running iransversely or horizontally
instead of vertically as shown. In this case
T form a flue by the proper relationship as
to distance between the retort and the lining.
In some cases I prefer the horizontal fluting
in the retort for the purpose of strengthen-
ing the side of the retort, as for instance in
Figs. 8 and 9, where obviously horizontal
flutings in the retort would strengthen the

_side of the retort. Furthermore, with the

horizontal flutings thus projecting inwardly

toward the flues there is obtained a preferred
stirring or swirling action to the air when
passing down through the flue.

The modified form of retort wall having
horizontal flutings has been illustrated in
Figs. 10 and 11 where the lining 44 is pro-
vided with vertically extending flutings
shown at 45 while the retort 42 is provided

with horizontally extending flutings 43

spaced from the flutings 45 by a gap 46, thus
permitting the circulation of gases or air
therebetween while obtaining increased
strength in the retort walls.

In Figs. 12 and 13, I have shown views of

_the baffle plates 41 which I employ between

the fans 13 in the structure of retort furnace
shown in Figs. 8 and 9 for preventing inter-
ference in the circuldting air currents.

While I have not shown the method of

placing load on the platform and removing it
therefrom, such work can be accomplished
in several ways. For example, I have built
furnaces where the complete furnace struc-
ture is mounted on wheels, traveling on rails.
With such a device, the furnace is remote
laterally from the elevator, and while the
elevator is in the upward position the load is
placed on the platform. Operation of the
elevator then brings the platform and load
below. the bottom of the retort. The furnace

is then rolled into position and the elevator

raises the load to its operative position as
shown in Fig. 1.. '

In some instances, I may prefer to con-
struct the furnace without baffle plates be-
low the load platform but with flues formed

by the retort and the lining in one or more of

the forms shown.

While I have described my invention in-

certain preferred embodiments, I desire that
it be understood that modifications may be
made and that no limitations upon my inven-
tion are intended other than are imposed by
the scope of the appended claims.

. What I claim as new and desire tc secure
by Letters Patent of the United States is
as follows:

1. A retort furnace comprising a housing,

a retort having an open bottom positioned
within said housing, a lining for said retort,
flues formed by said retort and said lining,
a liquid seal at the base of said retort, and an

elevator supporting a load, said elevator be-'

ing movable through the open bottom of said
refort and carrying a multiplicity of baffle
plates thereon adapted to be aligned normal
to the aforementioned flues for directing the
circulation of air currents within said retort.
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9. In a retort furnace, a furnace housing,

a retort having an open bottom disposed in
said ‘housing, a liquid seal for the base of
said retort, a lining disposed within said re-
tort and forming a multiplicity of flues with
said retort for the circulation of air currents
through said retort, and a load elevator
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adapted to carry the load under heat treat-
ment, said Ioad elevator being movable to a
position into and out of said retort, and a
multiplicity of horizontally disposed baflle
plates carried by said elevator normal to the
extremities of said flues for directing the
circulation of air currents to a position within
said retort. ,

3. In a retort furnace, a furnace housing,
a retort having an open bottom positioned
within said housing, a lining for said retort,
flues formed by said lining and said retort,
means for creating a forced circulation of air
through said flues, said flues terminating
short of the lower extremity of said retort,
a load elevator movable tc a position within
or out of said retort, said load elevator hav-
ing a multiplicity of horizontally disposed
baffes thereon arranged to register with the
lower extremities of said flues for directing
the circulation of air within said retort when
the load is moved to a position for heat treat-
ment within the retort.

4. In a retort furnace, a furnace housing,
a retort having an open bottom disposed in
said housing, a lining for said retort, a multi-
plicity of flues formed by said retort and said
lining, means for creating a forced circula-
tion of air through said flues, an annular
plate carried by said retort adjacent the end
of said flues, a load elevator movable to a po-
sition within or out of said retort, said load
elevator carrying a multiplicity of horizon-
tally disposed baffle plates thereon, said baflle
plates being spacially related one with re-
spect to the other and being movable to a
position above and below said annular plate
for directing the circulation of air within
said retort during the process of heat treat-
ment of a load supported by said elevator.

5. In a retort furnace, a housing, a retort
having an open bottom disposed within said
housing, a Iiquid seal for the base of said re-
tort, a lining within said retort, flues forined
by said lining and said retort, means posi-
tioned within the head of. said retort for
creating a forced circulation of air between
said flues and through said retort, an annular
plate member extending from the inner wall
of said retort normal to the lower extremities
of said flues and below to the lower extremity
of said lining, a load elevator movable to a
position through said annular plate member
for supporting a load within said retort, said

5 elevator having a multiplicity of horizontal-

ly extending baffles thereon parallel to said
annular plate member for substantially clos-
ing the base of said retort.

6. In a retort furnace, a furnace housing, a
retort having an open bottom mnounted with-
in said housing, a liquid seal for the base of
said retort, a lining within said retort, flues
formed by said lining and said retort, means
for creating a forced circulation of air
through said flues and through said retort,

1,825,760

an_annular plate member carried by said re-
tort in a plane substantially normal to the
extremities of said flues, said plate member
being positively spaced from the lower ex-
termity of said lining and having an upward-
ly directed inner edge portion thereon, a load
elevator arranged to be moved to a position
within said retort through said annular plate
member for supporting a load for heat treat-
ment within said retort, and a multiplicity of
baflles carried by said elevator, said baffles
being movable to a position above and below
the upwardly directed inner edge portion on
said plate member for directing the circula-
tion of air within said retort.

7. In a retort furnace, a furnace housing, a
retort having an open bottom mounted with-
in said housing, a liquid seal for the base of
said retort, a lining within said retort, flues
formed by said lining and said retort, means
for creating a forced circulation of air
through said flues and through said retort,
an annular plate member carried by said re-
tort in a plane substantially normal to the
extremities of said flues, sa1d plate member
being positively spaced from the lower ex-
termity of said lining and having an upward-
ly directed inner edge portion thereon, a load
elevator arranged to be moved to a position
within said retort through said annular plate
member, said elevator having a platform
thereon and a multiplicity of baifle plates dis-
posed in horizontal planes below said plat-
form, said platform being apertured for the
circulation of air discharged by said flues
under the guidance of the upwardly directed
inner edge portion of said plate member, said
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bafile plates operating to direct the circula-

tion of air within said retort and around the
load under heat treatment. :

8. In a retort furnace, a furnace housing,
an open bottomed retort mounted within said
housing, a liquid seal for the base of said
retort, a lining within said retort, flues
formed by said lining and said retort, means
for creating a forced circulation of air
through said flues and through said retort,
an annular plate member carried by said re-

tort in a plane substantially normal to the

extremities of said flues, said plate member
being positively. spaced from the lower ex-
tremity of said lhining and having an up-
wardly directed inner edge portion thereon,
a load elevator arranged to be moved to a po-
sition within said retort through the up-
wardly directed inner edge portion of said
plate mhember, said elevator comprising a
platform for supporting a load under heat
treatment, and a multiplicity of spaced baffle
plates of successively increasing diameters
suspended below sald platform, said plat-
form being apertured for the passage of air
currents discharged from said flues when said
elevator is moved to a position within said
retort,
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9. In a retort furnace, a furnace housing,
an open bottomed retort disposed within said
housing, a liquid seal for the base of said
retort, a lining within said retort, said retort
and lining being spaced by corrugations
forming flues therebetween, means disposed
in said retort for creating a forced circula-
tion of air through said flues, a deflector
plate located adjacent the lower extremity
of said flues, and a load elevator movable to
a position adjacent to said deflector plate
for supporting a load for heat treatment
within said lining subject to a forced circula-
tion of air through said flues.

10. In a retort furnace, a furnace housing,
an open bottomed retort disposed within said
housing, a liquid seal for the base of said re-
tort, said retort having a double wall, cor-
rugations formed in one of said walls and
forming flues extending between said walls,
means disposed adjacent said walls for
creating a forced circulation of air, a de-
flector plate disposed substantially normal to
one of said walls and spaced from the lower
extremity of the other of said walls, a load
platform movable to a position through said
deflector plate to said retort for supporting
a load for heat treatment within said retort
in a pesition where the load is subjected to
the circulatory passage of air currents
through said flues and through said retort.

11. Tn a retort furnace, a furnace housing,
an open bottomed retort disposed within said
housing, a liquid seal for the base of said
retort, a lining within said retort and spaced
apart therefrom for forming a flue there-
between, means disposed in said retort for
creating a forced circulation of air through
said flues, a deflector plate located adjacent
the lower extremity of said flues, and a load
clevator movable to a position adjacent to
said deflector plate for supporting a load for
heat treatment within sald lining subject to
a forced circulation of air through said flues.

12. In a retort furnace, a furnace housing,
an open bottomed retort disposed within said
housing, a liquid seal for the base of said
retort, a lining within said retort and spaced
apart therefrom for. forming a flue there-
between, means. disposed in said retort for
creating a forced circulation of air, a de-
flector plate disposed substantially normal
to one of said walls and spaced from the
lower extremity of the other of said walls, a
load platform movable to a position through
said deflector plate to said retort for support-
ing a load for heat treatment within said
retort in a position where the load is sub-
jected to the circulatory passage of air cur-
rents through said flue and through said
retort.

13. In a retort furnace, a furnace housing,
an open bottomed retort mounted within said
housing, a Iiquid seal for the base of said
retort, a lining within said retort, said retort

>

and said lining being spaced by corrugations
forming flues for the passage of air alter-
nately 1n contact with said lining and the
wall of said retort about the circumference
thereof, a deflector plate located adjacent
the lower extremities of said flues for direct-
ing air currents through said flues and into
said retort, and a load elevator movable to
a position adjacent said deflector plate for
supporting a load for heat treatment within
said retort.

14. In a retort furnace, a furnace housing,
an open bottomed retort disposed in said
housing, a lining for said retort, said lining
and retort being spaced by corrugations for
forming flues therebetween for the circulation
of air, a deflector plate carried by the inner
wall of said retort and disposed adjacent the
lower extremities of said flues for directing
air discharged by said flues to the interior
of said retort, and a load elevator having a
platform adapted to be moved adjacent to
said deflector plate for supporting a load
within said retort subject to the circulation
of air through the flues adjacent the sides
thereof.

15. In a retort furnace, a furnace housing,
an open bottomed retort disposed within
said housing, a liquid seal for the base of
said retort, a lining within said retort, said
lining and retort being spaced apart by cor-
rugations forming flues therebetween for the
longitudinal passage of air in contact with
the wall of said retort, a fan member dis-
posed adjacent the upper extremities of said
flues for forcing air through said flues, a de-
flector plate carried by said retort and lo-
cated adjacent the lower extremities of said
flues, and a load elevator having a platform
adapted to be moved adjacent said deflector
plate for supporting a load within said re-
tort subject to the circulation of air through
said flues and over said deflector plate within
said retort. :

16. A retort furnace comprising a heating
chamber, an open bottom retort positioned
within said chamber, a lining for said retort,
flues formed by said retort and said lining,
means for causing a forced circulation of air
in the said retort and flues, a liquid seal for
said retort, and an elevator having a per-
forated platform supporting a load in heat
operative position within said lining, said
elevator being movable with respect to said
retort, said elevator carrying a multiplicity
of bafile plates thereon, adapted to be coop-
erative with the said circulation from the
aforementioned flues and said perforations,
for directing the circulation of air currents
within said retort.

In testimony whereof I afix my signature.

FRED A. HANSEN.
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