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_’[o @ZZ whom ¿ú may concern: 
Be it known that l, ANDREW SMITH,of Wil 

mington, in the county of New Hanover and 
State of North Carolina, have invented a cer 
tain new and useful lVood Distìlling and Pre 
serving Apparatus, of which the following is 
a specification, reference being had to the ac 
companying drawings. ~ 

_ The object of my invention is to provide 
simple, efficient, portable apparatus adapted 
for distilling wood, and to produce creosote 
oil, or to be used for drying land creosoting 
wood in all forms in any usual manner.~ 

Heretofore, so far vas I am aware, separate 
apparatus has been provided for distilling 
wood and producing creosote-oil and for treat 
ing the wood by forcing the oil into it, andno 
portable apparatus has been suggested. Itis 
very desirable to provide an apparatus the 
heavy metallic parts of which may be put up 
in sections and used for a given time in a 
given location until the supply of Wood is ex 
hausted or so reduced as to be inconvenient 
or expensive to obtain and then taken down 
and the metallic parts moved and used again 
in some other locality. It is very desirable, 
also, to avoid the building of two independ 
ent apparatus and to provide a single appa 
ratus adapted both for distilling wood and for 
the production of creosote- oil, and also for 
the treatment of wood withv the oil afterward, 

and preserving wood, which is the principal 
object of my apparatus,\is very materially re 
duced. 

In the accompanying drawings, illustrating 
my invention, Figure 1 is a view of my appa 
ratus showing one end of the retorts. Fig. 2 
is a plan view with the covering of the retorts 
removed, drawn on the line 2_2 of Fig. 5. Fig. 
3 is a vertical section von the line 3 3 of Fig. 2. 
Fig. 4 is a horizontal section on the line 4 4 
of Fig. 5. Fig. 5 is a vertical cross-section on 
the line 5 5 of Fig. 4. Fig. 6 is an outline 
view of the apparatus for receiving and con 
densing the heated products from the retorts'. 
This drawing (Fig. 6) is only intended to be 
diagrammatical. It is not made to a scale and 
is only for the purpose of illustrating the na 
ture and operation of the condensing appara 
tus. The relative proportions of the parts 
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' may be changed ad Zibitum, and their relative 
positions may also. , Fig. 7 'is a perspective 
view of my apparatus with the cover removed. 

Referring to the letters upon the drawings 
to aid in describing my apparatus in detail, A 
indicates the masonry walls, in which I’pro 
vide three furnaces or fire-chambers, B Bf B3, 
of ordinary construction.  . 

C C' C3 indicate arches, preferably of brick 
or fire-brick, which extend over the furnaces 
entirely across the structure, and are con 
nected at their opposite ends to the main walls 
A. D 'D also indicate similar arches, prefer 
ably a little smaller than the arches C; but 
the size may be varied. `These arches D D 
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cover combustion-chambers D', through which ’ ' 
the products of combustion from the furnaces 
B and B’ pass on their way to the furnace B3. 
Instead of two of these arches D there might 
be several. 
E E_indicate masonry walls> or partitions, 

which serve as supports for the united sec 
tions of retorts F F, of which there may be 
either one or more, but preferably two. 

Flues or openings for the passage of the pro 
ducts of combustion are provided in the sup 
porting-walls E' of the arches G C’ and D at 
G and H, as shown. These lines H and G are 
in direction horizontal and parallel with> the 
retorts F, the dues G being on one side of theV 
furnace structure and the iiues H being on the 
opposite sidev near the ends of the arch-sup 
portingwalls. (See Fig. 4.) The result of 
this arrangement of the flues is that most of 
the products of combustion go to and fro 
across ̀ the furnace structure under the arches, 
as indicated by the arrows in Fig. 4. The 
dues H in the partition-walls E E are inclined 
in the direction of the draft from the central 
lire-box, which is important„because then the 
current of heated productsof combustion l 
from the right and left furnaces is directed 
under the central arch, C3, so as to join and 
travel in the same way with the products of 
combustion'from the central furnace. These 
inclined dues, therefore, are practicallyT use 
ful, because they facilitate the draft. 
The purpose of the furnaces, combustion 

chambers, and arches C C’ G3 and D D, with 
their connecting flues or passages for the pro 
ducts of combustion, is to cause a circulation 
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of productsof combustion back and forth to a 
considerable extent underneath the arches be 
fore the .said products rise into contact with 
the retorts, by which circulation and retard 

5 ing of the escape of 'the said products more 
perfect combustion and more perfect heating 
of the retorts are secured. 
K K indicate fines or passages for the pro 

ducts of combustion from the several furnaces 
o up through the central arch, C“, into the space 

directly underneath the retorts, where they 
will come in contact with the lower portions 
of the retorts. 

I provide metallic plates L, anchored'in the 
5 masonry and projecting inward, as shown, to 
form horizontal partitions along the sides of 
the retorts. These plates prevent the pro 
ducts of combustion from passing immediately 
up all along the sides of the retorts to the space 

o above them. In one of these plates, on the op 
posite side from the flues K K, I provide two 
fines or openings, M M, for the passage of the 
products of combustion after heating the lower 
portions of the retorts up over their tops into 

5 the spaces N N. The products of combustion 
then pass over the end sections of the retorts, 
and are prevented from going directly over 
the central sections by masonry partitions O O. 
These latter partitions do not extendentirely 

D over the retorts, but are cut off on one side, 
so as to produce flues or passages l? P, to ad 
mit the products of combustion into the space 
over the central sections of the retorts, whence 
they pass across the upper central part of the 

5 retorts to the. outletor chimney Q. The ar 
rows show the course of the products of coni 
bustiou. ‘  

Rindicates masonry or metal forming' apar~ 
tìtion extending along between the _retorts or 

3 on their upper adjacent surfaces, in order to 
close the space between them tightly, vand in 
order ̀to stay them and furnish a means of fast 
ening for lthe central part of the jacket or cov 
ering, to be presently mentioned. If masonry 

5 is used, a thin plate of metal on its top will be 
sufûcient. 
S indicates metallic end supports and door~ 

frames for the retorts, and 'I‘ indicates doors. 
The doors may either be hinged or pivoted, 

a or arranged to be swung or slid so as to 
open them in any usual manner, and they may 
be fastened in place by means of keys and 
staples, or otherwise, as is well understood, to 
close the ends of the retorts tightly. The end 

5 supports, S, consist of annular castings to be 
' bolted to the ends of the retorts, and provided 
_ with flanges U. These iiauges serve as sup 
ports for4 the ends of the exterior jacket or 
covering of the retorts, and on account of the 

n spaces between them and the retorts they pre 
' vent the retorts from burning out at the ends, 
as they would do if the end supports were of 
masonry resting on the retorts. Under eX~ 
treme changes of temperature the retorts 

; which may be very long, in some instances 
` seventy-five feet--will contract and expand 
lengthwise considerably, so as to injure the 

masonry, unless so-me provision is made to 
reduce friction and accommodate such move 
ments. I therefore provide underneath the 
ends _of the retorts rollers V, resting between 
bearing-pieces or stays WV, and upon suitable 
bases or plates, X, resting on the masonry.  
The danges U rest upon these rollers, so that 
the movement of the retorts longitudinally by 
contraction and expansion is provided for.v 
a a indicate pipes communicating’ with the 

interior of the retorts for use ̀in conveying ott' 
the moisture when drying wood, or in con 
veying off the gaseous products for distillation 
when creosoteoil is being formed. 
, b indicates the central section, and c and d 
the right and left sections or end sections of 
the retorts, which are composed of boiler-iron 
united by means of angle-pieces d' and bolts 
and nuts e, so that they may be detached lin 
'order to move the sections of the retorts .into 
wooded country away from railroads by means 
of ordinary land conveyances. 

.f indicates a metallic jacket or covering for 
the top ofthe retorts, which is supported upon 
the end flanges, U, and upon the partitions O 
O. This‘jacket is made in sections of sheet 
metal, g being the central section through 
which the outlet-pipes are' shown as project 
ing, and h. 7L being the end sections. These 
end sections are hinged to a central rod, í, (or 
it maybe to two separate rods,) and are pro 
vided with any ordinary lneans-such, forex 
ample, as sliding pins or hooks-to fasten them 
down in place. The object of having theseend 
coverings hinged in this manner is that they 
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maybe raised up so as to expose the surface of , 
the retorts and permit the circulation of air all 
about the upper parts of the retorts to speed 
their cooling. In this manner much time is 
saved in cooling oft’ the retort-s after they _have 
been heated and preparatory to using them 
again. Besides this,ordinary man-holes,k, may 
be provided in the masonry walls, which can llO 
be opened both for cooling the retorts and for . 
inspection or repairs. _ 
The man-holes form no part of the inven 

tion,l and hence are not shown in detail. They 
are common in masonry furnace structures, 
and their position is merely indicated in Figs. 
2 and 5. 

115 

The metallicjackets or coverings can beco‘f-` l 
ered with masonry, asbestus, or any suitable 
substance, if desired, to prevent loss of heat. 

l indicates a pipe (one for each retort) which 
is detachable from the pipe or pipes a. It is 
employed chiefly when the apparatus is being 
used to distill wood or to manufacture creosote 
oil. When not so used, the pipes l may be de~ 
tached from the pipes a, so that in .drying` 
wood in the retorts the moisture will pass 
o_ii‘ into the atmosphere; or, if preferred, the 
pipes l can be used even when drying wood, 
lso that, as in distilling wood, the gaseous pro 
ducts from the retorts will pass through the 
condenser m, containing watersurrounding the 
worm or coil a. The gaseous products pass~ 
ing through the worm will be condensed into 

IZO 
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a-liquid known as “creosote-oil,” and deliv 
l ered through a spout, o, into any suitable re 
ceptacle, p. This receptacle is provided with 
an overflow-spout, q, from which the liquid 
will be poured into the vat r. The gaseous 
products in the receptacle p will rise into its 

' upper part and pass into the pipe s, which 
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extends out ofthe receptacle p, and into a re 
ceptacle or condenser, t, partly filled with wa 
ter. Each one of a series of these condensers 
tis provided with a pipe, u, extending from 
the first condenser into the second, from the 
second to the third, and from the third out 
into the open air, as illustrated. Each one of 
these pipes is provided with a check-valve, c, 
so that the gas will not escape fromeither con 
denser until it is under some considerable 
pressure. By this means the gas will be more 
effectually condensed, less of it will escape, 
and it will be of better quality, The wood 
naphtha in liquid form, which will be of fine 
quality, accumulates on the surface of the Wa 
ter in each vessel t, and can be drawn off as 
occasion may require by means of cocks'w. 
By this means'I am enabled to get a much 
larger yper cent. of valuable liquid product 
from the distillation of wood than has hereto 
fore been practicable. Besides this saving or 
increase of liquid product, I produce an ex 
cellent and valuable inflammable gas, which 
may be used for lighting or heating 1n any’or 
dinary way. . 
Two sets of the apparatus j ust described may 

be employed, one connected to each retort by 
means of a pipe Z, and both delivering creo 

' sote-oil into the saine vat r. 
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x indicates car-tracks in the interior of the 
retorts, upon which are run iron cars y, loaded 
with wood to be dried or distilled or with wood 
to be impregnated with creosote  oil, as the 
case may be, after which the end openings are 
closed and the process commences. - 

In creosoting wood, the retorts being ûlled 
with oil, the wood upon. the cars is liable to 
fioat and raise the cars off the track. In or 
der to prevent this Iprovide extensions z upon 
the ends of the car  axles, and bars A2, sup 
ported on the tracks or on the bottoms of the 
retorts and projecting over the ends of the 
axles, to prevent the cars from being lifted out 
of place or from jumping the track from any 
cause. 

B2 indicates a plate, preferably castas a part 
of the annular end supports of the retorts. 
This plate is provided with an opening, in 
which is set a faucet or cock, O2, which I ein 
ploy to draw off the residuum oil when distill 
ing wood, and to draw oft' the creosote-oil 
when impregnating wood. Ordinarily my ap 
paratus will be used first to manufacture cre 
sote-oil, and incident thereto,and as a- saving, 
to manufacture naphtha and combustible gas. 
The operation of such manufacture is as fol 

lows: Iron cars loaded with wood or timber 
from the forest are run from suitabletracks on 
a dock or in a yard into the retorts. The end 
openings of the retorts are then tightly closed 

and the furnace tires started. « As the retorts 
are heated, the _gaseous products will escape ` 
from them through the pipes Z into the worm 
n within the condenser m, and be in a large 
measure condensed. From the worm they will 
be delivered through the spout o into the re' 
ceptacle p, from which the liquid portion will 
pass through spout g into the receiving-vat r. 
The gases not yet condensed will pass into the 
pipe s, and thence into the first condenser t, 
then on through theseries of condcnsers,which 
may be ofany desired number, where the liquid 
naphtha will remain, and, finally, the gasjwill 
pass off through the last. pipe, it, either into 
the vatmosphere or into any suitable recepta 
cle. The liquiddeposited in the vat r Will be 
creosote-oil of proper 'quality for creosoting 
wood. , 

The operation of creosoting wood is as fol 
lows: Car-loadsofpiles,timber,luniber, orwood 
in any form are run into the retorts, as al 
ready described, and the ends. of the retorts l 
are tightly closed. Then a fire is started t0 
expel the moisture from the Wood, which es 
capes either i'nto the open atmosphere or into 
the pipe Z, as desired. After a suitable heat 

length of time-say from 300o to 400° Fahren 
heit, from five to ten hours, according to the . 
size and condition of the wood-creosote-oil is 
then'forced by an ordinary force-pump (not - 
illustrated) into the retorts until they are ñlled. 
Thenthe cock D'l in the outlet-pipe is closed, 
and any desired pressure-say from one hun 
dred pounds to the inch upward-is applied 
to the oil by any ordinary means, preferably 
hydraulic apparatus. This will cause the 
thorough impregnation of the wood with the 
creosote-oil, each cubic foot of wood taking 
up, say, from ten to twenty pounds of the oil, 
as may be desired. 
By employing the series of furnaces, coin 

bustion-charnbers, and arches in nests on either 
side of the central arch, G3, and arranged to 
.communicate therewith by means of inclined 
íiues through the partition-walls E E, I am` 
enabled to thoroughly heat -long retorts ar 
ranged at right angles to the furnaces and the 
direction of the draft. Furthermore, combus» 
tion of the products from the right and left fur 
naces is more perfect, on account of their be 
ing delivered under the central arch, C3,where 
the flames from the central furnace serve to 
ignite them. Consequently the heating of the 
retorts is better, more economical, and with 
less Waste when the furnaces and retorts are ar 
ranged relatively in this manner. Further 
more, it is important in this class of appara 
tus to arrange the retorts at right angles with 
the furnaces, as I have done, because there is 
a liability under the heavy pressure employed 
of the escape of creosote-oil or iniiamnuable 
gases out of the end openings in the retorts, 
however carefully they may be closed and se 
cured. Again, in case of blowing out or giv 
ing way of the door-fastenings, the entire vol 
unie of oil in a retort might escape. Should 
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the furnaces be under the‘ends of the retorts, a 
very destructive conflagration might ensue, 
either from occasional leaking or from the es 
cape of the entire volume of oil from the ends 
of the retorts. It is a great measure of safety, 
therefore, as well» as an excellent means for 
securing eñicient heating of the retorts, to ar 
range them at right angles to the-furnaces and 
to the direction of draft, as illustrated. 

I contemplate dividing the retorts into two 
or more sections, according to convenience, so 
that either two sections or several sections 
"may be united together and built in masonry 
of any desired length. In some instances 
twenty feet might be enough, and again sev 
enty-five or eighty feet in length might be re 
quired. ` 

Having thusdescribed my invention, what I 
claim as new, and desire to secure by Letters 
Patent of the United States, is. 

1. In a wood distilliug and preserving appa 
ratus, the combination of the furnaces B B’ B3, 
the arches C C' C3 and D D, the walls E E and 
E’ E', with their ílues or passages G and H, 
the central arch, C3, being provided with dues 
K, and the retorts F F, supported over and at 
right angles to the said arches, so'as to have a 
space between them and the arches, substan 
tially as set forth. 

2. In awood dislilling and preserving appa» 
ratus, the combination of the furnaces B B’ B3, 
the arches C C’ C3 and D D, the walls E E and 
E’ E', with their fines or passages G and H, 
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the arch C3 being provided with flues K,'the ̀ 
retorts F F, supported over and at right an 
gles to the said arches, and the horizontal par 
titions L, the one of them on the opposite side 
from the tlues K being provided with ilues M, 
for admitting the products of combustion up 
over the retorts, substantially as set forth. 

3. The combination, with aseries of furnaces, 
arches, and supportingwalls provided with 
.ilues for the circulation of products of com 
bustion, as set forth, and a seriesof retorts 
resting above the same and at right angles 
thereto in masonry A, of metallic plates L, 
»forming horizontal partitions, one of them 
provided with ?lues M, and the plate or parti 
tion R, substantially as set forth. 

4. The combination, with a retort provided 
with a railroad-track, of a metallic car with 
extensions z upon thc ends of the car-axles, 
and bars A” secured to the retorts and pro 
`jecting over the ends of the axles, to keep the 
cars from jumping the track, substantially as 
set forth. ’ 

5. In combination with a retort, the annular 
end supports, S, secured to the ends of the re 
tort and provided with ñanges U and plate B', 
with cock C“, substantially as set forth. 
In testimony whereof I have hereunto sub 

scribed my name. 
ANDREW SMITH. 

Witnesses: 
' R. G. HEIDE, 

LUDWIG HANSEN. 
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