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e 737,994,

UNITED STATES

i’aﬁented September 1, 1903.

PATENT OFFICE.

CARL W. BILFINGER AND CLARENCE F. HALLOCK, OF MOULTRIE, GEORGIA.

APPARATUS FOR THE MANUFACTURE OF TURPENTINE.

SPECIFICATION forming part of Letters Patent No. 737,994, dated September 1, 1903.

Application filed April 25,1903, Serial No. 154,289,

To all whomwe Tt maly conceri:

Be it known that we, CARL W. BILFINGER
and CLARENCE If. HALLOCK, both of the city

of Moultrie, county of Colquitt, and State of

5 Georgia, have invented certain new and use-
ful Improvementsin Apparatusforthe Manu-
facture of Turpentine, of which the following
is a full, clear, and exact specification, refer-
ence being had totheaccompanyingdrawings,

[0 Whelem-—-—

Kigure 1 i3 an elevation paltly Cross-sec-
tlonal view of an apparatus constructed ac-
cording to our invention. IKig. 2 is a sec-
tional view, enlarged detail, of the separator;

15 and IFig. 3 1s a simllar view like Fig. 2, show-
ing a modified construction of the separator.

Our invention relates to the manufacture
of turpentine by distilling wood and other
substances containing such ingredients; and

zo 1t consists of the hereinatter-described appa-
ratus, and more particularly of the improve-
ments embodied in the construction of such
an apparatus, as are hereinaffer more fully
described, and pointed out in the claims.
The apparatus comprises an oven A, con-
structed of masonry. The oven consists of
a chamber D, where retorts I3’ and B* are set

25

up, and the fire-box C, arranged underneath,

as shown 1n the sectional view 1n Hig. 1 of
30 the drawings. Iire-box C is separated from
the chamber D by the arch G, supported on
bridge-wall ¢ and forming a platform upon
which retorts B’ and B3, &ec., are set. This

arch G does not extend through the whole

35 width of the aven, there being left between
its end and the rear wall of the oven a pas-
sage for the combustion-gases from the fire-
box C through aperture ¢ of the bridge-wall
and into chamber D, as indicated by arrows

40 in Fig. 1 of the drawings, The bottoms of
retorts B’ and B?, resting upon the arch G,
are purposely excluded from direct contact
with the combustion-gases.

The bottom of fire-box €, between the door

45 and bridge-wall ¢, is laid with bricks, and
the fuel materlal is deposited 1mmediately
thereon.
ters the fire-box throuﬂ'h apertmes provided
in the upper part of the fire-box door above

so the fuel. . Thedraft isregulated by dampers
', which are of the same construction as those
used on ordinary furnace-doors.

il

There isno grate, and draft-air en- |

(Ko model.)

-r —— ——

The described construction of the fire-box
C is advisedly selected for our apparatus.

We have found it best suitable for the attain-.

ment of the objects of our invention. The
object of so construecting the fire-box 1s to
produce and securely maintain a low degree

55

of heat, no higher than necessary to extract -

oily vapors of such oils and of such volatile
substances as produce pure turpentine when
condensed and to prevent the evaporation
of heavy oils and such decomposition of the
distilled material as would result in produc-
ing gas. '

In apparatus for manufacture of turpen-
tine wood and the residue of distillation are
used almost exclusively as fuel. Such fuel
is to be used in our apparatus, that being the
most economical utilization of it under the
present conditions of this industry. Such
fuel material would be rapidly consumed if
used in a furnace provided with a grate and
would produce a much higher temperature
while 1t lasts, and, again, E:HC[I firing"would
require & frequent 1eplemsh1n?‘ of the fuel-
supply, and as each replenishingof fuel varies
manermlly the temperature of the oven it
thus affects detrimentally the progress of the

‘distilling process, since the variationsin the

intensity of the heat produce conditions
which are detrimental to an efficient and
economical ufilization of the raw material.
It results in overdistillation—that is, an
evaporation of the heavy oils, production of
cages, decomposition of valuable substances
and of such substances as deteriorate the
quality of the turpentine product. By the
use of such g fire-box 1n the apparatus here-
in described we are enabled to produce such
a partial decomposition of wood as 1s required
for the most economical manufacture of tur-

| pentine and the mentioned detrimental ef-

fects are avoided. DBy our improved appa-
ratus the process of the manufacture of tur-
pentine may be carried on continuously by
unskilled labor without such risks as would
be involved in the running by such unskilled
labor of apparatus requiring the constant at-
tendance of expert help for regulating the
temperature and making the necessary

changes from one stage of the process to
another
Retorts B’ and B? are cylindrical vessels
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made of boiler-iron and are set in upright
position on the arch G, their upper ends pro-
jecting from twenty to twenty-four inches
above the top of the oven. They are closed
by removable lids £ to facilitate their charg-
ing with material to be distilled and the dis-
ehm ge of the residue.

In each retort there is provided a llfter
comprising a plate 7, joined by braces ¢ to
rod £, having an eye k' at its upper end.
This lifter is inserted in each retort before
the material whichisto bedistilled is dumped
into 1t. When the distillation is completed,
the residue is remnoved from the retort by in-
serting in the eye &’ the hook of a lifting ap-
paratus and then hoisting the lifter. Thus
all residue contained in the retort is removed
by one operation.

Near the upper ends of retorts B’ B, &e.,
perforated screens [ and [’ are supported on

brackets m. These screens are located be-
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" the screens.

1t 1S termed,

neath the ountlet-conduits I, and their object

is to prevent the rising to the top of the re-

tort of any smudge or other particles of the
distilled materials and to prevent such par-
ticles from being carried into the outlet-pipes
I with the vapors. As will be farther on ex-
plained, we employ steam to expand the va-
pors of the oils and to force them from the
retort. The steam, being foreibly injected
into the retorts, causes smudge, if there is
any, and other particles of the distilled ma-
terial to rise with the vapors. Such particles
of smudge and of other materials impair the
quality of the product and must therefore be
prevented from entering the condnits I. This
we effect by the screens/ and /. The perfo-
rations in those sereens are arranged accord-
ing to the material used for distillation and

are preferably so located in each screen as to
alternate with the perforations of the other

screens. The resinous and oily vapors ad-
hering to the screens render them sticky to a
very high degree, and thus all particles of
smudge and other impurities are caught on
Scereens/and /! must beremoved
every time the heater is recharged, and they
can then bereadily cleaned by exposing them
to heat while the retorts are being recharged.

In a suitable place some short distance
above the upper level of platform G the wall
of the oven is perforated, and steam-conduit
I is inserted therein. This conduit is con-
nected, by one of the branches n, with the in-
terior of each retort, preferably near the bot-
tom thereof, and steam is injected into the
retorts at Intervals. The object of injecting
this steam is to ‘‘raise (expand) the vapors”

produced by the distillation and to drive

them into the conduits I at the tops of the
retorts. The oils producing turpentine dis-
till at a temperature of from 300° to 320°
Fahrenheit. By the injection of steam into
the retort these vapors are expanded, or, as
‘“‘raised,” without overheating
them and driven through. the eonduit I into

787,004

vapors an impetus, driving them toward the
top and out of the retorts, and supplies the
necessary pressure, which otherwise would
have to be produced by the application of a
higher degree of heat upon the reforts and
which would result in partial decomposition
of the richest vapors of the oils. 'T'he injec-
tion of steam near the bottom of the retorts
also facilitates the extraction of such lighter
oils and prevents the car bomzatwn of the
materials in the retort.

Conduits I connect the interior of each re-
tort with the separator K. (Shown in en-
larged detail view in Fig. 2.) Conduits I are
arranged in a-downwardly-sloping direction
from the top ends of the retorts B’ B?, &ec.,
to the separator K. The latter is a closed
vessel wherein conduits I enter.
top isconnected therewith another conduit L,
communicating with the condenser. A charg-
ing-aperture r and an outlet-pipe ¢, with a
stop-cock, complete the arrangements of the
separator. Conduits I and L are provided
with stop-cocks 7' in suitable positions.

The object of the separator K in our im-
proved apparatus 1s to eliminate from the
vapors all of the so-called ‘““heavy” oils and
tar, if any should be driven out from the re-
torts with the vapors of the oils. The sepa-

rator 1s partly filled with paraffin-oil, and the -

termini of condnits I are diverted into the
parafiin - o1l some distance below the level
thereof. 'This paraffin-oil is the mineral oil
derived by pressing paraffin-wax and com-
monly used in manufacture of lubricating-oil
and isheavierthan turpentine-oils and htrhner
than so-called ‘““heavy?” oils or tar. More-
over, paraffin-oil heated to a certain tempera-
ture has the capacity of absorbing tar and
heavy oils, while it does not absorb any tur-
pentine-oils. The vapors of heavy oils and
tar condense at a considerably higher tem-
perature than the vapors of oils producing
turpentine. Paraffin - 0il requires approxi-
mately 600° Fahrenheit to evaporate. The
paraffin-oil in the separator K is heated by
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the inflowing steam and heat vapors, butnot

beyond the boiling-point of the heavy oils.

t Thus when the vapors from the retort enter

the separator K the vaporsof heavy oils, tar,
and other impurities are condensed and ab-
sorbed by the paraffin-oil, while the vapors
of oils producing turpentine remain in their
vaporous state, rise above the level of the

parafiin-oil, and finally pass through the con-

duit L 1nto the condensing-box M. Paraffin-

01l saturated with the heavy oils and tar is

from time to time withdrawn through cock
g at the bottom of the separator K and is util-
ized for manufacture of Inbricating-greases.
Fresh paraffin-oil is supplied from time to

1§ 1Y
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time through the charging-aperture r in top

of the separator. The process of thus sepa-
rating the vapors of heavy oils and tar from
the vapors of turpentine-oil is not claimed
here, being reserved as the subject-matter of

the sepm ator K. The steam imparts to the | a separate apphcatlon for Letters Patent.
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The separator K need not necessarily be a
closed vessel. In Fig. 3 is shown a modified
form of this apparatus, consisting of an open
tank K, filled with paraffin-oil, and a three-
way conduit connected therewith. The

branch I' is the conduit from retorts B’ B2,

&c., and the branch L' is the conduit con-
necting with the condensing-box M. The
third branch O enters into the tank XK', its
terminus reaching beneath the level of the
paratffin-oil filled therein. In this modifica-
tion the vapors are not discharged into the
paraffin-oil, They only pass along the sur-
face of the paraffin-oil within the conduit.
This arrangement will be found sufficient
where the distillation is not carried on under
a high pressure; but the other system of sep-
arator, as above described, is preferable.

Conduit I. conveys the purified vapors of
turpentine-oils from the separator K to the
condensing-box M. This condensing-box is
a wooden vessel surrounded by a metallic
jacket Z, connected with a cold-water con-
duit N, the inflow of the cocling-water being
at 0 near the bottom of the jacket and the
outflow connection being at {. The cooling-
water 18 driven in and circulated in the
Jacket by a pump and of course may be
used over again. The water-conduits are
provided with stop-cocks in suitable places
for governing and regulating the flow of cool-
ing-water. In this condensing-box the puri-
fied vapors of turpentine-oils are condensed.
The condensed product is pure turpentine.
It accumnulates in the condensing-box M and
18 withdrawn from time to time.

We claim as our invention—

1. An apparatus for the manufacture of
burpentine comprising an oven; a fire-boxin
the oven; a chamber above the fire-box and
separated therefrom by a platform; an air-
draft into the upper portion of the fire-box;

an opening in the bridge-wall of the fire-box,
and between the platform and the rear wall
of the oven; and an outlet for the combus-
tion-gases from the chamber; retorts set upon

=

the platform in the chamber and projecting
at their upper ends above the top of the oven;

steam-conduits leading into the retorts; and -

conduits for the discharge of the products of
distillation leading from the projecting upper
ends of the retorts. .

2. An apparatus for manufacture of tur-

pentine comprising anoven; a fire-boxin the
oven; an air-draft inlet into the upper por-
tion of the fire-box; a chamber separated
from the fire-box by a platform; an outlet for
the products of combustion leading from said
chamber; retorts set in said chamber upon
the platform projecting at their upper ends
above the top of the oven; steam-condnits
leading into the lower ends of the retorts;
conduits for the discharge of the products of
distillation leading from the projecting upper
ends of the retorts; and perforated partitions
in the retorts below the upper conduits.
- 3. An apparatus for manufacture of tur-
pentine comprising an oven; a fire-box in the
oven; an air-draft inlet into the upper por-
tion of the fire-box; a chamber above the fire-
box and separated therefrom by a platform;
an outlet for the products of combustion lead-
ing from said chamber; a retort set in said
chamber upon the platform and projecting at
its upper end above the top of the oven; a
steam-conduit leading into the lower end of
the retort; a conduit for the discharge of the
evaporated produects of distillation leading
from the projecting upper end of the retort;
perforated partitions set in the retort below
the conduit; a separator connected to the
conduit, said separator having an upper fill-
ing-opening, and a disecharge-outlet at or near
the bottom thereof; a condenser and a con-
duit connecting the separator at its upper
end with said condenser. |

CARL W. BILFINGER.
CLARENCE F. HALL.OCK.

Witnesses:
F. J. BIvIins,
F. A. WADDILL.
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