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To all whom it may concern . 
Be it known that we, HUGH MAGRAE and 

HAROLD M. CHASE, both citizens of‘ the 
United States, residing at ‘Wilmington, in 
the county of New Hanover, State of North 
Carolina, have invented certain new and use 
ful Improvements in Retorts or Stills, of 
which the following is a description, refer 
ence being had to the accompanying draw 
ings, forming a part hereof; 
Our invention relates to stills or retorts 

adapted for use in destructive or other dis 
tillation of non-liquid materials, such, ‘for 
instance, as wood of resinous or other trees, 
‘and our invention has for its object to pro 
vide a construction of retort or still which 
will permit of and is provided with means» 
for securing circulation of gaseous sub 
stances through the material which is being 
treated, during the distillation process, for 
the purpose of equalizing the heat through 
out the material and facilitating the carry 
ing off of the non-volatile distillation prod 
ucts as they are formed, so as to reduce the 
time necessary to distil off the products de 
sired. . ‘ - 

With these and other objects hereinafter 
described in view our invention consists in 
the construction and‘ combination of ele 
ments hereinafter described and particularly 
pointed out in the claims. . 

Referring to the drawings, Figure 1 is 'a 
view partly in elevation and partly in cen 
tral vertical section of a retort or still em 
bodying our invention. Fig. 2 is a horizon 
tal sectional view on line a—a of Fig. 1. Fig. 
3 is a view similar to Fig. 1, but showing a 
construction in which-the tube within the 
interior coils is omitted. Fig. 4 is a bottom 
'plan view of the door through which the 
residues may be taken out, and Fig. 5'is a 
fragmentary vlew 1n vertlcal section show 
ing a modi?ed form of the means for 'creat-_ 
ing circulation. » 
In the drawings 1 indicates a still or re 

tort having its outer wall preferably formed 
of sheet metal in cylindrical form and pref 
erably arranged with its axis vertical. 

2 indicates a- cover for the retort, con 
structed so as to be in whole or part remov 
able to permit the material which is to be 
subjected to the distillation process to be in 
troduced. ’ . 

3‘ indicates the lower end of the retort, 
having an opening 4, here shown as centrally 
arranged, through which the residue result_ 

ing from the destructive distillation may be 
taken out. A ?ange 5 extends upward 
about‘this opening 4, having at its upper end 
a. plate 6, with central opening 7 adapted to 
be closedby a door 8, hinged at 9 and ar~ 
ranged to swing downward to permit the 
resldue to be discharged through it. A se 
curing device 10, of any convenient construc 
tion, serves' to hold the door 8 closed. 
Near the upper end of the retort or still 1 

are arranged off-takes 11 and 12, preferably 
two in number, though more or less than two 
may be used, through which the products of 
distillation may be led o? to suitable con 
densers, not shown. In the bottom 3 a 
valved outlet 13 is provided for drawing o?' 
any liquid residues which may accumulate 
aboutthe ?ange 5. , 

' Within the retort are arranged heating 
coils 14, 15 and 16, of which the coils 14 are 
near the walls of the retort; the coils 16 are 
near the axial center of the retort and the 
coils 15 are between coils 14 and 16, and are 
preferably concentric with them. The dis-v 
tance between coils 14 and 15 and between 
coils 15 and 16 is such as to permit of in 
troducing the material to be treated in pieces 
or fragments of such size as the material can 
conveniently be cut or broken into. 
The coils 14, 15 and 16 are supported by 

cross bars 17 arranged near the lower end of 
the retort, supported at their ends in any 
convenient manner, as by brackets 18. Be 
low these cross bars is arranged a heating 
coil 19, the coils of which are preferably so 
arranged as to form a cone, the diameter of 
the upper end of which is nearly the same as 
that of the interior of the retort, and the 
diameter of the lower end of which rests 
on the plate 6 about the opening 7 , so as to 
form a funnel to direct the solid portions of 
the residue to the opening, the spaces be_ 
tween the coils being su?icient to permit any 
liquid residue to escape into the space sur 
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rounding the flange 5. At the extreme > 
lower end of the retort or still is'arranged a 
heating coil 20 surrounding the flange 5. 

. The heating liquid is supplied to the coils 
14, 15, 16,19 and 20 by intakes 14’, 15’, 16’, 
19’ and 20’, extending through the walls of 
the retort, and the liqui'dpasses out through 
outlets 142, 152, 162, 192 and 202, the intakes 
and outlets being connected with a suitable 
supply pipe andreturn pipe (not shown) 
leading from and to the heater (not shown). 
In a retort or still of any considerable height 
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the several coils 14, 15 and 16 will prefer 
ably be formed in sections, each having its 
inlet and outlet so as to avoid the cooling 
which would result from forcing the heating 
liquid to pass through too great a length of 
pipe. 
In actual construction, particularly where 

the retort or still is to be used for the de 
structive distillation of resinous wood the 
spaces between the coils 14 and 15 and be 
tween the coils 15 and 16 and the interior 
diameter of the coil 16 should not be greater 
than two or three feet, in order to get 
the best heating effect on the material to be 
treated. .The space within the interior coils 
16 is not intended to be ?lled with the mate 
rial to be subjected to distillation, but is left 
open to form a passage for circulation of 
gases, and at any suitable point in this pas 
sage we provide means for creating a cur 
rent of gas. . 
In Figs. 1, 2 and 3 we show a fan 22 ar 

ranged near the lower end of the retort or 
still arranged on a vertical shaft 23 having 
thereon a bevel gear 24 with which meshes a 
bevel gear 25 on a horizontal shaft ‘26, which 
extends through the wall of the retort, and 
is provided outside the wall with a pulley 
27 to which power may be supplied. 

In Fig. 5 we have shown a steam pipe 28 
arranged within the passage formed by the 
interior coils 16. The fan or steam pipe 
may be placed at any desired part of the 
passage formed by the interior coil 16. 
In Figs. 1, 2 and 5 we have shown a tube 

30 arranged within the interior coils 16, 
while in Fig. 3 we have shown a construc— 
tion in which this tube is dispensed with. 
In operation the material to be subjected 

to distillation is introduced from above, the 
cover 2 being open, into the spaces between 
coils 14 and 15 and coils 15 and 16, leaving 
the space within coils 16 empty. Heated 
fluid is then supplied to the coils 14, 15 16 
and 19. Heated ?uid may also be applied 
to the coil 20 throughout the entire process, 
but ordinarily this is not done until the 
later stage of the process when the coil 
20 is submerged with liquid products, the 
distillation of which is hastened by means 
of coil 20. As soon as the volatile products 
begin to be driven off, or sooner if desired, 

'_ the fan or other means for creating circula 
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tion is started. The fan or other means 
for creating circulation is preferably ar 
ranged to draw the gases downward through 
the passage formed by the interior coils 16, 
so that they pass into the space below the 
cross bars 17 and then upward through the 
material in the spaces between the coils 14 
and 15 and 15 and 16. By this circulation 
of the gases the heat is caused to circulate 
through the material subjected to distilla 
tion, causing it to be heated more evenly 
throughout and facilitating the bringing of 
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it to the heat necessary to drive off the vola 
tile products and also carrying off these 
products as they are formed‘. It also per 
mits of a better regulation of temperature 
than is possible without it, which is of par 
ticular importance where, as in the distilla 
tion of resinous woods, an exact regulation 
of the heat is necessary while drawing off 
the more volatile products, such as turpen 
tine, in order to avoid including products 
which are driven off at a higher tempera 
ture and which would contaminate the tur~ 
pentine. In‘ case the tube 30 is used, the 
volatile products of distillation will be 
drawn into the upper end of the tube and 
will be discharged from the lower end of 
the tube to find their way upward through 
the material which is being subjected to dis 
tillation. If the tube 30 is dispensed with 
the main current will be as before, but more 
or less of the gaseous products will be 
drawn into the passage formed by the coils 
16 through the spaces between contiguous 
coils. 
course depend upon the extent of the spaces 
between contiguous coils. In case the steam 
pipe shown in Fig. 5 is used for creating 
the circulating current the steam may be 
used as wet steam or as superheated steam, 
and may be used to modify more or less the 
action of the heat in driving off the distilla 
tion products. The circulation of the gases 
will be found of special importance in the 
driving off of the lighter or more volatile 
distillation products, and may or may not 
be continued in the later stages of destruc 
tive distillation. As the process‘ of destruc— 
tive distillation is carried out, the heat being 
raised through successive stages to the point 
at which the wood is carbonized, the char 
coal, as well as the tar and other liquid or 
semi-liquid residue, falls through between 
the bars 17 into the lower part of the re 
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The amount so drawn in will of' I t 
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tort, the charcoal falling down within the 5' 
conical coil 19 and being taken out as de 
sired through the opening closed by the 
door 8 and the liquid or semi-liquid resi 
dues being drawn out through the outlet 13. 

It will, of course, beunderstood that we 
do not desire to be limited to the arrange 
ment in which the circulating current is di 
rected downward, nor do we desire to be 
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limited to the arrangement of the passage .. 
for the current in the center of the retort, it ' " 
being possible to arrange the passage else 
where than in the center, provided that it is 
so arranged that in use it will be sur 
rounded by the material which is being sub 
jected to distillation.‘ It should also be un 
derstood that the use of the invention is not 
limited to the distillation of resinous wood, 
as it is applicable to the distillation of any 
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material which is capable of being fed into . 
the retort or still in fragments or pieces, so 
that circulation of gases through the ma 130 
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terial is possible. It should further be un 
derstood that we do not desire to be limited 
to the particular means for heating there 
tort or still shown, as it is obvious that 
other heating means may be used, provided 
only that the tube 30 or some equivalent of 
it is arranged within the retort or still to 
form an inner wall between which and the 
outer wall of the retort or still space is af 
forded for the material to be subjected to 
distillation, the inner wall- forming‘the pas 
sage fOI' the circulating current. 
Having thus described our invention, what 

we claim is: 
1. A retort or still comprising an outer 

wall and an inner wall parallel with the 
outer wall so arranged as to provide space 
between them to receive material to be sub 
jected to distillation, said inner wall being 
so arranged as to provide a passage within 
it, means extending across said space at its 
lower end adapted to support non-liquid 
material but adapted to permit gases to pass 
through, means for heating the retort, and 
means for creating a current of gas in the 
passage within the inner wall. 

2. A retort or still comprising an outer 
wall and a heating coil arranged to form an 
inner wall parallel with the outer wall so ar 
ranged as to provide space between it and 
the outer wall to receive material to be sub 
jected to distillation, said heating coil being 
so arranged as to provide a passage within 
it, means extending across said space at its 
lower end adapted to support non-liquid 
material but adapted to permit gases to pass 
through, means for heating the retort, and 
means for creating a current of gas in the 
passage within the heating coil. 

3. A retort or still comprising an outer 
wall and a heating coil arranged to form an 
inner wall parallel with the outer wall so 
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arranged as to provide space between it and 
the outer wall to receive material to be sub 
jected to distillation, said heating coil being 
so arranged as to provide a passage within 
it, means extending across said space at its 
lower end adapted to support non-liquid 
material but adapted to permit gases to pass 
through, means for heating the retort, a 
tube extending through the passage within 
the heating coil, and means for creating a 
current of gas in the tube. 

4:. A retort or still comprising an outer 
wall, a plurality of concentric heating coils 
arranged within the retort or still with 
spaces between them to receive material to 
be subjected to distillation, one of the heat 
ing coils being arranged to form an inner 
wall parallel with the outer wall surround 
ing a passage, and means for creating a cir 
culating current of gas in the passage so _ 
formed. 

5. A retort or still comprising an outer 
Wall, having an o?f-take atone end for the 
products of distillation, and an inner wall 
parallel with the outer wall so arranged as 
to form a passage open at its ends within 
the retort or still and so arranged as to leave 
space between it and the outer wall to re 
ceive a non-liquid material to be subjected 
to distillation, means for heating the retort 
and means for creating a circulating current 
of gas through the passage in a direction 
toward the end of the retort or still opposite 
to that at which the off-take is arranged. 

This speci?cation signed and witnessed 
this 18th day of May, A. D. 1914:. 

HUGH MAGRAE. 
HAROLD M. CHASE. 

In the presence of~ 
M. P. BELL, 
R. M. SHEPPARD. 

"Commissioner of Patents, 

Washington, I). 0.” 
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