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-

To all whom it may concern:

Be 1t known that we, FrRaNkLIN S. CLARK
and Kpwin ‘Ascrrr Harris, citizens of the
United States, both of the city, county, and

5 State of New York, have invented a new and
useful Process for the Manufacture of Pine-
Oils from Wood, of which the following 1s a
specification. | |

This invention relates to a process of malk-

ro ing water - white pine - oil directly from the |

wood in a continuous series of steps, this oil
being immediately suitable for all the pur-
poses to which spirits of turpentine may be
applied. The process is further effective in
15 that such oils as it produces which are not
made water-white by the process are so im-
proved that the process of refining the same
thereafter is made simpler and easier. What
we mean by " pine-oil” can perhaps be best
20 explained by stating that the products of the
dry distillation of pine and other similar
woods as carried out in the herein Process
comprise, generally speaking, charcoal. tar,
heavy oils, light oils, acetic acid, water, and
25 gases, &c.  The heavy oils are heavier than
water and contain creosote, paraffin - like
bodies, &c., together with more or less of the
light oils and acetic acid. The light oils are
lighter than water and consist of what we call
30 " pine-oils,” together with more or less of
the heavy oils, acetic acid, &e. In the pres-
ent application the name ** pine-oils” has been
used to designate the light oils after they have
passed through the refining treatment de-
35 scribed herein. Inother words, we make the
expression ' pine-oils” substantially Synony-
mous with “‘purified light oils.” We are
aware that the expression ** pine-0il” has also
been used to designate all of the liquid prod-
40 ucts of wood distillation collectively: but we
have not so used it herein. Chemicall v speak-

1ng, pine-oil is a different mdividual from
spirits of turpentine, although in its practical

applicationitis an excellent substitute for tur-

45 pentine. We récognize that pine-wood when
distilled at a low temperature with steam will
yleld a small quantity of turpentine. These

ol1ls.

conditions, however, will not yield pine-oils,
since the initial temperature at which these
come over must be considerably higher and so
will vary from about 240° to 300° Fahrenheit.

It is believed that turpentine is an educt of
wood, whereas pine-oil is a product.

It has been the practice heretofore to pro-
duce from the wood direct only crude pine- §5
These oils have been too impure to be
used for making varnishes or for the other
purposes for which spirits of turpentine is
used. It has therefore been necessary here-
tofore 1n order to obtain a pure and market- 6o
able product that the crude oil as made at
the retort direct from the wood should be re-
fined by further treatment. necessitating fur-
ther expense, loss of time, loss of materials
due to evaporation, together with the neces- 65
sity of maintaining a refining and storage
plant and other disadvantages incurred by the
refining process.

The object of the present invention is to do
away with all these detrimental features by 70
reducing refined oils direct from the wood in |
one continuous process. -

Our process may, for example, be carried
out through the medium of the apparatus
shown in the accompanving drawings. 75
- Figure 1 shows a longitudinal sectional
view of such an apparatus. In thisthe various
pipes and other parts, such as coils and the
suction-pump, are in elevation. Kig. 1*is in-
tended to show one form of heating means
which can be used to heat the retort ¢, said
heating means consisting of the furnace A, the
lues B, and the chimney C. In F 12. 1 the re-
tort @ 1s only diagrammatically represented,
but 1n practice will be furnished with heating 85
means—itor example, with the furnace and
the other adjuncts shown in Fig. 1®. Fig. 2
15 a longitudinal sectional view of the air-con-
denser d. Fig. 3 isa transverse section there-
of, taken along the line 3 3 of Fig. 9. g, 41s go
a longitudinal sectional view of the tank g,
and Fig. 5 isa horizontal sectional view taken
along the line 5 5 of Fig. 4. |

A retort ¢ is provided with a suitable charg-
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ing-door at the top and a suitable charcoal-
door at the bottom, these being too evident to

need detailed illustration, but are indicated
by 2 and #/. The retort ¢ has a bottom @,
preferably conical, and a discharge-pipe o,
leading from the Jowermost point thereot for
conducting the tar out of the retort, a steam-
coil & being applied to the said discharge-pipe
for the purpose of preventing the tar from
congealing and to keep it on the move. At
the top of the retort there is provided a pipe
¢ for the passage of the vaporized products of
distillation from the retort. This pipecisin
the form of a gooseneck and delivers the va-
pors from the retort ¢ into an air-condenser,
such as d. This air-condenser is a drum or
chamber of copper, preferably, having a cen-
tral flue ¢’ leading therethrough for the pas-
sage of theair. From the air-condenser ¢ the

vapors pass as hereinafter to be described.

Arranged in the lower part of the air-con-
denser d is a closed steam - pipe or coil &,

which communicates with the steam-supply

»

pipe ¢, with which the steam-coil 0 1s con-
nected. Also leading from the steam-supply
pipe ¢ is a short pipe ¢, which conducts the
steam directly into the air-condenser. Fipes
4 and ¢ are respectively provided with valves
& & The purpose of the condenser @ 1s to
fractionate the products and to thereby sep-
arate them for application to different com-
mercial uses, and, further, to more etfectively
relieve the vapors of heavy oils, acetic acid,
&e., in order to secure a finished product ot
finer quality. The bottom of the condenser
dis provided with a valve-controlled discharge
d° or other suitable discharge device for draw-
ing off the heavy oils, acetic acid, and water
which have been condensed in the condenser .
Said condenser dis provided with a gage ¢ to
indicate the liquid-level therein. Leadingifrom
the condenser is a pipe 7, which is of suitable

length and which is preferably formed into a

condensing-coil /', from which leads a pipe /~.
The purpose of the condensing-coil /' is to

turther fractionate the vapors and still fur-

ther relieve them of heavy oils, acetic acid,
&e., the same being condensed and returned
from the said coil down the pipe Finto the first
condenser d. The pipe F* enters a tank g
and 1s at its lower end provided with an en-
larged portion F°, having in its upper part a
oreat number of minute perforations, so that
the vapor may issue therefrom in numerous
small streams, and thereby be more intimately
brought in contact with suitable alkali, which
is contained in the tank. A cheap alkali, like
lime,ismostadvantageously usedin the tank g
butotherwise any alkali would be just aseft
ive. From the tank ¢ the vapors pass through
the pipe %, which leads into a second tank, e,
which pipe is likewise formed at its lower
inner end with an enlarged portion 4', pro-
vided with minute perforations, so as to cause
the vapor to intimately contact with the alkal:

‘branched pipe.

ate trap ¢

paratus and for drawing of

ect-
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in said tank 2, which alkali 1s one of the caus-
tic alkalies, meaning thereby either ™ caustic
soda” or ‘¢ caustic potash.” Inordertoprevent
the condensation of the vapors in the alkali-
bath and in order to help the vapors through,
and thus prevent the tanks ¢ and ¢ from filling
up with water, &c., it is desirable to provide,
as shown in the drawings, closed coils or pipes
/7" in said tanks, respectively, and short pipes
or nozzles & %, respectively, which open into
the tanks ¢ and 4. The pipes 77 and & &
lead from the steam-supply pipe ¢ and are
provided with suitable valves, as shown, for
separately controlling the steam through said
pipes. It should be added that the tanks g
and ¢ are preferably covered on the outside
with some non-conducting material I, so as to
still further guard against condensation.
Each of the tanksis provided with gages (in-
dicated by 7 7', respectively) for the purpose
of indicating the liquid-level. Iurthermore,
each of the said tanks is provided with a two-
| The two-branched pipe m for
the tahk ¢ is provided in each ot its branches
n o with valves for separately controlling

‘them. The branch 7 is directed downwardly

and o upwardly, the latter being for the pur-
pose of receiving the alkali and the branch »
for discharging the by-products which are
formed in the tanks. The tank ¢z has the

pipe 2/, with branches#’ 0" for the same pur- .

pose. |
From the chamber or tank 7 leads a pipe p,
which is provided at its upper end with a
downwardly-turned portion 2', that is formed
into a coil ¢, forming a condenser, at the lower
end of which is an outlet ¢" and an intermedi-
The products of condensation
are barreled off from the discharge ¢'.  Con-
nected with the downturned portion of the
pipe » is an upwardly-extending pipe 7, which
is formed at its upper end with a coil #/, hav-
ing at its lower end a discharge #° and an 1n-
termediate trap #°. This pipe 7 serves as a
concdenser.

A suitable vacuum-pump s is provided for
the purpose of creating a suction in the ap-
_ f the incondensable
oases, for which purpose a pipe 7 leads from
the pump by means of branch ¢ and a valve-
controlled branch # to the condensing-coil 7.
This pipe ¢ is furthermore connected by means
of branches u and /', the latter being valve-
controlled, with the condensing-coil ¢. Not
only does this pump insure the constant pas-

sage of the vapors away from the retort and

through the apparatus, but it obviates any
back pressure on the retort. When not In
use for the above purposes, the vacuum-pump
also serves for forcing air into the products
contained in suitable receptacles in order to
aerate them, or another pump may be kept
on hand and used for this purpose. The vacu-
um must not be so strong that 1t overcomes
the liquid seals in the traps ¢* and ¢*. The
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‘refinement.

further relieve the vapors of heavy oils, acetic
-acid, &c., which thereupon run back into .

771,859

vacua 1n the two condensers ¢ and » can be

varied relatively to each other by manipulat-

ing the valves in the pipes «' £

The process is carried out in the apparatus
shown as follows: The retort is filled with

pine or fir wood or other woods vielding oils

1n the nature of pine-oil and then heated arad-
ually. The retort may be heated from a fur-
nace underneath the retort or in any other
sultable manner. The initial temperature at
which the pine-oils come over varies from
about 240° to 300° Fahrenheit, depending
upon the conditions. During the distillation

tar 1s formed and is best drawn off from the |
bottom of the retort before the heat has be-
iciently high to decompose the tar.
‘This may be accomplished by having the tar-

(Y

come sul

pipe ¢’ always open, so that the tar runs off
trom the retort as fast as it is formed. As

the wood is heated the vaporized products of

dry distillation pass into the air-condenser a,

into the bottom of which the heavy oils, acetic

acid, water, &c., precipitate, and from here

they can be drawn off through the passage d°,
It 1s advisable, however, to let them stay a

‘short time in the bottom of the condenser in |

order that the heat of the vapors may re-
evaporate any pine-oils contained therein,
which would otherwise be carried off with the
heavy products in case they were withdrawn

| immediately. However, the best way to guard
‘against possible loss of pine-oil through con-
‘densation at this point consists in providing

open and closed steam-pipes ¢ @* within the
condenser ¢, whereby the temperature there-
in can be regulated to prevent condensation
of the pine-oil vapors. The open steam-pipe

¢ also serves to help along the vapors and to
The -

clean out the apparatus when necessary. T
condensate in the condenser ¢ will in actual

operations preferably be kept at such level

that the live steam from the pipe ¢ will play
over its surface.

ably, as before stated, through another con-
denser, as 7', for the purpose of further frac-
tionating these vapors to secure a better An-
ished product. Without the condenser ' a
certain amount of pine-oil might come out
dark at the end of the process and require re-
inement which by the use of said condenser
would come out white and require no further
This condenser 7’ serves to still

The uncondensed vapors at this stage of the
process and known collectively as the “‘light
oils” consist of pine-oils contaminated with
acetic acid, creosote, &. The vapors pass-
Ing from the condensing-coil 7' are conduct-
ed by the pipe /* into the tank 7. where they
are treated with lime or other alkali, air-slaked
lime, ash-lye, &c. This lime may be in the
form of milk of lime, the vapors being bub-
bled through the same, or in dry form. The

‘ucts of this process.

From the condenser d the
vapors pass through the pipe £ and prefer-

object of the lime is to absorb from the va-

pors acetilc acid, &c. Acetate of lime is there-
fore one of the commercial by-products of
this process. The lime further absorbs the
carbonic-acid gas, and thus improves the qual-
ity of the gas, which is one of the final prod-

tank ¢ passes through the connecting-pipe /
into the tank 7, which is filled with caustic
soda or caustic potash. The alkali in the
chamber 7 is preferably in the form of a bath
through which the vaporsare bubbled. Where
asolution of caustic alkali is used, the strength
of the same may vary between wide limits: but
a solution of 1.21 specific ogravity has been
found to give good results on the average. A
by - product is produced in the tank 7z, the
heavy oils therein combining with the caustic
soda and making a fine soluble disinfectant.
The vapors thence pass into the pipe » and
going through the condensing-coil ¢ come out
white at the discharge end ¢’ in liquid form.
It is desirable to provide, by means of the
pipe 7 or the like, an air-condenser which i
of sufficient length to condense all the pine-
oil vapors before said vapors reach the top of
this pipe, but not to condense certain bacl-
smelling oils which are mixed with the pine-
olls and which will contaminate the latter un-
less they are removed by-fractional condensa-
tion at this point. These bad-smélling oils ATe
condensed in the worm-condenser » and are

‘drawn off and separated at the cdischarge end

2

7°. It should be said, however, that it is one
of the great advantages of this process over

any other process known to us for producing

pine-oils that when the same is properly car-
riec out little or no bad-smelling oils are found.

Ordinarily, therefore, the fractionating appa-
ratus 7 # can be dispensed with. It is desir-
able, however, to have same for use should
these bad-smelling oils for any reason contami-
nate the pine-oil vapors in appreciable quan-
tity. As the distillation proceeds and the oils
become heavier in gravity it is found that the
product drawn off at ¢’ islesslikely to hold its
white color and tends to become less pure.
We have therefore found it desirable at about
this point in the process to collect the heavier
olls in separate receivers, these heavier oils
being of second quality. It may also be de-

sirable to make a further separation between

the oils of still higher gravity and to collect
these separately as a product of third quality.

The following temperatures were observed
in an actual instance of the operation of the
process. T'he temperatures in the retort va-
ried from 240 to 800° Fahrenheit, in the
drum ¢ from 184° to 220° Fahrenheit, in the
lime-chamber from 198° to 212° Fahrenheit,
and in the soda-chamber from 187° to 919°
Fahrenheit. These temperatures in each in-
stance were taken by thermometers suspended

in the vapor, the retort temperature being

taken by a thermometer in the gooseneck ¢.

| 3

The vapor from the
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oteam were used in the drum .

In the instance given both closed and live
Closed

steam was also used in the lime and soda
chambers. Different temperatures from the
foregoing will be shown by different work-
ings of our process, depending upon the con-
ditions. Thus the temperatures of the difler-
ent parts of the apparatus will vary, depend-
ing upon the kind of wood used and 1ts qual-
ity— for example, whether 1t 1s comparatively
wet or dry: also, upon the size of the retort,
the arrangement of the flues about the retort,

and the variations in firing; also, upon the

location of the thermometers used to measure
the temperatures; also, upon whether the
tar is removed in liquid form or distilled
from the retort:; also, upon whether an ex-
tra fine grade of charcoal is to be produced,

in which event the final temperature in the

20

30

35

AO

retort will be run considerably higher than
that specified—say from 1,000° to 1,200
Fahrenheit: also, upon the amount of live

steam introduced, similarly with reference

tothe amount of closed steam used; also, upon
the degree of vacuum 1n case a vacuum-pump
is employed, &c.

Tt has been found that by pumping air by

‘means of a suitable pump, such as s, into the

various final products of our process con-
tained in suitable receptacles any remaining
traces of bad-smelling oils are removed. Aera-
tion, furthermore, oxidizes these pine-oils
and makes them a still more perfect substi-
tute for turpentine.

1t should be understood that caustic alkal

“alone without the use of lime (or its equiva-

lent) can be employed in our process with
entire effectiveness. )
ter of economy it is desirable to use, as de-
seribed, lime (or its equivalent) in connection
with the caustic alkali, thereby preventing
the caustic alkali, which is expensive, from
being used up to remove from the vapors im-
purities like acetic acid, &ec., which can be

quite as effectively removed by the lime, &c.

In other words, in our process the use of suc-

cessive lime (or its equivalent) and caustic-

55

60

~clas

..................................................................................................................

allkali treatments may be substituted for a
treatment with caustic alkali alone, and 16 1s
to be so understood with reference to all the
ims herein calling for caustic alkali alone.

Without restricting ourselves to the appa-
ratus shown or to the process as described or
enumerating all equivalents, as some steps 1n
the process may be used without or replaced
by others, what we claim 18—

1. The process substantially as herein de-
seribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation and treating the vapors containing

“gaid oils with caustic alkali under such tem-
perature conditions that said oils are treated
1in vapor form.

9. The process substantially as herein de-
seribed for preparing pine-oils and pine-like

However, as a mat-

with caustic alkali under such

771,859

oils. which consists in subjecting the wood to

distillation and treating the light oil-vapors
with caustic alkali under such temperature
conditions that said oils are treated in vapor
form. -

3. The process substantially as herein de-
seribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, subjecting the vapors to fractional
condensation thereby condensing vapors that
are condensable without causing condensation
ot the pine-oil vapors, treating the residual
vapors containing said pine-oils with caustic
alkali under such temperature conditions that
said oils are treated in vapor form, and con-
densing the ultimate vapors.

4. The process substantially as herein de-
seribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, removing the tar in liquid form
trom the retort, treating the vapors contain-
ing said oils with caustic alkali under such
temperature conditions that said oils are treat-
ed in vapor form, and condensing the ultimate
VaPpOTSs.

5. The process substantially as herein de-
seribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, removing the tar in liquid form
trom the retort, subjecting the vapors to frac-
tional condensation thereby condensing va-
pors that are condensable without causing
condensation of the pine-oil vapors, treating
the residual vapors containing said pine-oils
with caustic alkali under such temperature
conditions that said oils are treated in vapor
form, and condensing the ultimate vapors.

70
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6. The process substantially as herein de-

seribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, subjecting the vaporsto fractional
condensation thereby condensing vapors that
are condensable without causing condensation
of the pine-oil vapors, regulating the heat
during such condensation to keep said pine-
oils vaporized, treating the residual vapors
temperature
conditions that said oils are treated in vapor
form, and condensing the ultimate vapors.
7. The process substantially as herein cle-
seribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood
to distillation, subjecting the vapors to frac-

tional condensationthereby condensing vapors

that are condensable without causing conden-
sation of the pine-oil vapors, introducing live
steam during such condensation, treating the
residual vapors with caustic alkali under such
temperature conditions that said oilsare treat-
ed in vapor form, and condensing the ulti-
mate vapors. | |

8. The process substantially as herein cle-
seribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, removing the tar in liquid form
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from the retort, subjecting the vapors to frac-
tional condensation thereby condensing vapors
that are condensable without causing conden-

sation of the pine-oil vapors, introducing live |

steam during such condensation, treating the
residual vapors with caustic alkali under such

‘temperature conditions that said oils are treat-

ed In vapor form, and condensing the ulti-
mate vapors.

9. The process Substantially as herein de-
scribed for preparing pine-oils and pine-like
olls, which consists in subjecting the wood to
distillation, removing the tar in liquid form
from the retort, condensing from the vapors
the bulk of the heavy oils, treating the resid-
ual vapors containing said pine-oils with caus-
tic alkali under such temperature conditions
that said oils are treated in vapor form, and
condensing the ultimate vapors.

10. The process substantially as herein de-
scribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, condensing the bulk of the tar and
heavy oils from the vapors, treating the re-

sidual vapors containing said pine-oils with

caustic alkali under such temperature condi-
tions that said oils are treated in vapor form,
and condensing the ultimate vapors.

11. The process substantially as herein de-
scribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, treating the vapors contalning
sald oils with caustic alkali under such tem-
perature conditions that said oils are treated
in vapor form, and separating by fractional
condensation the bad-smelling oils from the
plne-oils.

12. The process substantially as herein de-

scribed for preparing pine-oils and pine-like -
oils, which consists in subjecting the wood to

distillation, subjecting the vapors to frac-
tional condensation thereby condensing va-
pors that are condensable without causing
condensation of the pine-oil vapers, treating
the residual vapors containing said pine-oils
with caustic alkali under such temperature

_conditions that said oils are treated in vapor

torm, and separating by fractional condensa-

- tion the bad-smelling oils from the pine-oils.

55
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13. The process substantially as herein de-
scribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, treating the vapors contalning
sald oils with caustic.alkali under such tem-
perature conditions that said oils are treated
in vapor form, condensing the residual Vapors.
and aerating the condensed product.

14. The process substantially as herein de-
scribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, subjecting the vapors to frac-
tional condensation thereby condensing va-
pors that are condensable without causing
condensation of the pine-oil vapors, treating
the residual vapors containing said pine-oils

scribed for preparing pine-oils and pine-like

o

‘with caustic alkali under such temperature

conditions that said oils are treated in vapor
form, condensing the ultimate vapors, and
aerating the condensed product.

15. "I'he process substantially as herein de-
scribed for preparing pine-oils and pine-like
otls, which consists in subjecting the wood to
distillation and treating the vapors contain-
ing said oils with an alkali capable of remoy-
ing from the vapors acetic acid and creosote,
under such temperature conditions that said

oils are treated in vapor form. _
16. “I'he process substantially as herein de-

scribed for preparing pine-oils and pine-like

oils, which consists in subjecting the wood to
distillation, treating the vapors containing
sald oils first with an alkali capable of remoy-
ing acetic acid from the vapors and thereafter
with another alkali capable of removing creo-
sote from the vapors, the temperature condi-

tions being such that said oils are treated in
vapor form.

17. The process substantially as herein de-

oils, which consists in subjecting the wood to
distillation, subjecting the vaporsto fractional
condensation thereby condensing vapors that
are condensable without causing condensation
of the pine-oil vapors, treating the residunal
vapors containing said pine-oils with an allcali
capable of removing from the vapors acetic
acid and creosote under such temperature con-
ditions that said oils are treated in vapor form,
and condensing the ultimate vapors.

18. The process substantially as herein de-
scribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation, subjecting the vapors to fractional
condensation thereby condensing vapors that
are condensable without causing condensation
of the pine-oil vapors, treating the residual
vapors containing said oils first with an alkali
capable of removing acetic acid from the va-
pors and thereafter with another alkali capa-
ble of removing creosote from the vapors, the
temperature conditions being such that said
olls are treated in vapor form, and condensing
the ultimate vapors. |

19. The process substantially as herein de-
scribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation and treating the light oil-vapors
with an alkali capable of removing from the
vapors acetic acid and creosote under such
temperature conditions that said oils are treat-
ed 1n vapor form. -

20. The process substantially as herein de-
scribed for preparing pine-oils and pine-like
oils, which consists in subjecting the wood to
distillation and treating the light oil-vapors
with an alkali capable of removing acetic acid
from the vapors and thereafter with another
alkali capable of removing creosote from the
vapors, the temperature conditions being such

that the pine-oils are treated in vapor form.
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. 91. The process substantially as herein de-

seribed for preparing pine-oils and pine-like
oils, which consists in subjecting: the wood to

distillation, removing tarin liguid form from

‘the-retort, subjecting the vapors to fractional

condensation thereby condensing vapors that

are condensable without causing condensation

of the pine-oil vapors, treating the vapors
containing said pine-oils with lime under such

temperature conditions thatsaid oilsare treat-
ed in-vapor form, and condensing the ulti-

mate vapors. |
-99. The process substantially as herein de-

seribed for preparing pine-oils and pine-like

oils, which consists in subjecting the wood to

‘distillation, subjecting the vapors to fractional

condensation thereby condensing vapors that

are condensable without causing condensation

of the -pine-oil vapors, treatingthe- residual
vapors containing said pine-oils with-lime un-

-dersuch temperature conditions that said oils

are treated in vapor form, and condensing the
ultimate- vapors. |
23, The process substantially as'herein de-

771,859

seribed for preparing pine-oils and pine-like 25
oils, which consists in subjecting the wood to
distillation, subjecting the vapors to fractional
condensation under such temperature condi-
tions as to condense heavy oils and acetic acid

from: the vapors but not to condense the pine- 30

oils, treating the residual vapors containing
said pine-oils with lime under such tempera-
ture conditions that said oils are treated in
vapor form, and condensing the ultimate va-
POYS. .
In testimony whereof we have signed this
specification in the presence of the subseribing
wltnesses.

FRANKLIN S. CLARK. -

EDWIN ASCHER HARRIS.

Witnesses to the signature of Franklin S.

Clark: _
' (. G. MYROVER.
WarteEr HALL. |
Witnesses to the signature of Edwin Ascher

Harris:

Gro. L. WHEELOCK,
E. W. SCHERR, Jr.
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