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To all whom it m@ybonoern:
Be itknown thatl, ROBERT H. LAIRD, a citi-

~zen of the United States, residing in the city

of Toronto, county of York, Province of Onta-

rio, Canada, have invented a certain new and

useful Processof and Apparatus for Deodoriz-

ing and Refining Crude Oils; and I hereby de-
clare that the following is a full, clear, and

exact description of the same.
This invention relates to certain improve-

. ments In an apparatus for distilling o1ls; and
"~ the object of the invention is to construct an
- apparatus which consists essentially of a va-

porizing chamber into which the erude oil is
introduced and subjecting the crude oil
while in the said vaporizing chamber fo heat
at a low temperature to generate therefrom

~what is commonly known as the alcoholic se-

20

ries of vapors and means for subjecting the

Tesidue of the crude oil after the alcoholic

series of vapors have been obtained to the

~action of heat at a higher temperature than

that first mentioned to obtain the vapors of
the hydro carbon and thé lubricating oils, and

means for conducting the vapors-as they are
generated from the vaporizing chamber to a
ﬁlter containing salt, sand and chloride of
lime through Whu.,h they are forced and then

|
|

filter 8* by means of a pipe 8 said pipe and
dome being also provided with a covering w’
of asbestus. Entering the first vaporizing
chamber A, is a feed pipe 67, the lower end
of which is connected to a double U-shaped
pipe 2 lying upon the bottom o’ of the said
vaporizing chamber A; the shape of this pipe
2 being more clearly illustrated in Iig. 3 of
the drawings. . The last bend 2* of the U-

shaped pipe 2 is perforated, while the end '’
of the said pipe is closed by a plug or other
device suitable for the purpose. Itmight also

of . distillation, the vaporizing chamber A, is

55
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here be stated that for the purpose of break-

ing up the oily globules to assist the process 65

R

Ty —— .

matermls é’, such asbroken glass,brokeniron,
broken mamte, &c., whieh; can: be purchased
at a minimum cost, and u pon which the ¢rude
oil and process of dlatﬂldtmn will have little
or no destructive action.

The feed pipe 6%is connected mth the boiler

B, by means of the steam pipe 6°; and con-
nect’ed' to the feed pipe 6° intermediate 1its
juncture with the pipes 2 and 6° are the sup-
ply pipes 4, which connect the said feed pipe
62 and the tank containing the crude oil and
solutions.

As this tank may be of any suit-

—
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conducted to the condensers. | able shape and size and can be readily con- 8o
30 In the drawings:—Figure 1 is a vertical l ceived by the mind I do not deem 1t neces-
sectional view of the apparatus used for dis- | sary to illustrate it in the drawings. After
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| matermls

tilling oil. Fig. 2 is a cross sectional view of
the same on line a—a Fig. 1, a portion of the
left hand wall of the generator being broken
away to better show the construction. Fig.
3 is a plan view of the perforated pipe within
the vaporizing chamber partially in section
showing it tocontain fragmentary refractory
Fig. 41is a plan view of the air
vent within the combustion chamber.

Like numerals and letters of reference re-
fer to like parts throug hout the speclﬁeatlon

- and drawings..

45
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In the dla,wmo's ‘A, represents the first va-
porizing chamber constructed of any mati-
rial suitable for the purposeand of any suit-
able shape and size and provided with a cov-

ering W, of asbestus or other material hav-

ing properties analogous to the properties
of the asbestus. This chamber A, is fitted

-with a vaporizing dome 1 connected with the

the cerude oil has been placed in t-he aforesaid
tank a solution is added to it and this mix-
ture of crude oil and solution is then drawn
from the aforesaid tank by means of the pipes
4 connected to the pipes 6*. Thesteam passes
from the boiler B through the pipes 6° to the
pipes 6* where it unites with the mixture from
the tank and forces the same through the
pipes 6% and through the U-shaped pipe 2,
into the vaporizing chamber A. The action
of the steam upon the crude o1l generates the
aleoholic series of vapors therefrom. The al-
coholic series of vapors rising to the vaporiz-
ing dome 1’ are carried from the said dome
to the filter 8 by means of the connecting

pipe 8.

Q0
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The filter -8* is composed prmclpally of

sand, salt, and slaked lime, or other suitable

'substances and the vapors passing through

this filter on their way to the eondensers are

IOCO
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thoroughly refined and deodorized. The fil-
ter 8* surrounds the outlet 34 fo the chimney
and the produects of a combustion passing
through the filter 8* by means of the outlet
34 heat the filter8* to a temperature of about

300° Fahrenheit the components of the said |

filter being heated to a like temperature.
The heated lime acting upon the vapors pass-
ing through the filter absorbs all or nearly all
of themetallicand otherimpurities contained
in the said vapors.

The object of the refractory fragmentary

- materials in the vaporizing chamber A and
other parts of theapparatusisto atomize and
distribute the oily globules over as large a

15
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surface as possible. The fragmentary mate-
rials also actto acertain extent as absorbents
of thesulphurous impurities contained in the
crude oil, while the remaining impurities com-
bine with the solutionand form a precipitate.

The U-shaped pipe 2 contains fragmentary
refractory material 2°arranged in such a man-
ner as to break the density of the mixture

- when passingtherethrough. Itmight also be
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stated that this fragmentary refractory ma-

terial 2" is immovably arranged in the U-
shaped pipe 2 to prevent the mixture in its

passage through the said pipe forcing it (the
refractory material), into the end a’’ to clog
thesaid pipe and prevent a free passage there-
through. The steam when first admitted into
the vaporizing echamber Ais of a temperature
ofabout212®,anditsadmissionat thistempera-
ture is continued to the said vaporizing cham-

ber A until all of the alcoholicseries of vapors

|

have been obtained from the crude oil con-

tained therein, after which the temperature of
the steam isincreased oris superheated by any
of the usual methods now employed,and again
admitted to the vaporizing chamber by means
of the aforesaid connections. This super-
heated steam acting on the residue in the
vaporizing chamber A, generates therefrom

the oleie vapors of heavier gravity which ris-

.....

ing tothe dome“1” are conducted to the filter
(8*) by means of the connecting pipe 8 where
they are puritied and deodorized and then con-
ducted to their respective condensers.
It might here be stated that the filter 8* is
provided with an exhaust pipe 8° fitted with a
T-branch 8°to which are connected two pipes
84 and 8° respectively, each of which is pro-
vided with any of the usual form of valves.

The alcoholic series of vapors after passing |
s through the filter §* are conducted from the
said filter by means of the exhaust pipe 8,

T-branch 8¢ and connection 8¢, to their con-
denser, the valve in the pipe 8¢ being opened
to permit of their passage therethrough and
the valve in the pipe 8° being closed for the
opposite reason. After the aleoholic series
of vapors have passed through the filter 82
and connections to their respectivecondenser,
the valve in the pipe 8% is closed and the valve
in the pipe 8° is opened so that when the
superheated steam is admitted to the vapor-

507,230

izing chamber A and the oleic vapors are
passing through the filter 8* they may pass
uninfterrupted in their course through the
exhaust 8" and connections 8¢ and 8° to their
respective condenser. As these condensers
are old and well known I do not consider
it at all necessary to illustrate them in the
drawings or enter into a detailed deseription
thereof.

By conducting the oleic vapors as they
are generated through the filter 8* they are
purified and refined before reaching the con-
densers, and the necessity of re-converting the
condensed oil in the condensers into vapors
for filtering purposes is avoided.

Instead of introducing superheated steam
into the vaporizing chamber A to obtain the
oleic vaporsof heavier gravity supplemental
heat mmay be applied to the external surface
of the vaporizing chamber A in any manner
suitable to the purpose, the temperature of
the supplemental heat at no time being such
as to burn or otherwise destroy the said oleie
vapors as they are generated. When all the
oleic vapors possible have been obtained from
the crude oil within the vaporizing chamber

A, the residue is drawn off from the said

chamber by means of a pipe 13 which feeds
the residue to the eylinders 14 surrounding

the upper row of flues 14® of the boiler B.
The eylinder 14 and theothereylinders which
are hereinafter described, and which sur-
round the remaining flues of the boiler B
each contain fragmentary refractory material
similar to that contained in the pipe 2. 'The
cylinders 14 are connected to and are in cir-
culation with the eylinders 15 surrounding
the row of flues 15* next below the row of

flues 14%, and said cylinders 15 are connected

to and in circulation with the cylinders 16
surrounding the row of flues 162 next below
the row of flues 15* and so on to the lower-

most row of flues of the boiler, if there hap-

pen to be more than three rows of flues.
Thus it will be seen that the lamesand heat-
ed products of combustion from the fire box,
In passing through the flues 16%, 15* and 142
as indicated by the arrows in Fig. 1 impart
to each of the chambers 16, 15 and 14 a grad-
nally reduced heat from the lower to the up-
permost chawmber.

As before stated the residue when drawn
off from the vaporizing chamber A is fed to
the row of cylinders 14 heated to a tempera-
ture'greater than the temperature of the heat
applied to the vaporizing chamber A, during
which period the oleic vapors of the next
heavier gravity are obtained. As the oleic

| vapors are generated within the cylinders 14

they are conducted by meaus of a pipe 14"
to a common branch pipe 40 and from the
branch 40 to the filter 8* and are then con-
ducted from the filter 8* to their respective
condensers. To cut on oroff the oleic vapors
from the cylinder 14 to the common branch
pipe 40, the pipe 14° is fitted with a valve
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14™ which is opened only during the passage

of -the vapors from the cylinder 14 to the

filter 32.

- As shown in Flg 2 of the drawings each of
the cylinders 14 is connected to the pipe 14°
by means of branch pipes 14% and each of the

cylinders 15 and 16 are connected to their re-

spective pipes 15° and 16° in a similar man-
ner by the branch pipes 15° and 16° respect-
ively. After the oleic vapors have been ob-

tained from the crude oil contained in the

cylinder 14 the residue is drawn off from said

eylinder into the cylinder 15 by means of a

coupling pipe 149 entering the bottom of one

end of the cylinderl14and the top of the same

end of the eylinder 15. A valve 14° is pro-
vided in pipe 149 which valve is provided

with a stem 14° extendmw through the wall
of the generator as seen in Fig. "2 and pro-

vided at its outer end with a hand wheel
adapted to be turned for Operatmﬂ* the sald

valve.

30
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The tempelatme of the hea,t applled to the |

cylinder 15 is much greater than that applied
to the cylinder 14, and the oleie vapors gen-

erated in the c}lmder 15 are of a hea,wer |

gravity than those generated in the eylinder
14. I'he oleic vapors are conducted from the
cylinder 15 to the pipe 15° by means of the
pipe connections 15° and then to the branch
40 by means of the pipe 15° from which they
are conducted to the filter 82 'The branch
connections 15¢ of the pipe 15° enter the cyl-

inders 15 at the top of the ends opposite to

the ends entered by the branch connections |
140,
similar to the valve 14™ and for the same rea-
son.. When all the oleic vapors possible have
been obtained from the cerude oil within the
cylinder 15 the residue is drawn off from said
cylinder into the cylinder 16 by means of a
(3011p11n pipe 15¢ similar to the coupling pipe
149 connecting said cylmders 15 and 16 in the
same manner as the pipe 14° connects the
cylinders 14 and 15. A valve 15° operated

by a rod 15 is provided in the coupling pipe |

154, the construction being a repetition: of
that previously described for withdrawing

the residue from cramber 14,

The oleic vapors are conducted from the

peylinder 16 to the filter 3* by means of a pipe

16 and branch pipe 40 and are conducted
from said filter to their condenser, the pipe
16° being fitted with a valve 16™, The heat,

it mwht here be stated, applied to the eylin-.

der 16.is of a much higher temperature than
the heat applied to the eylinder 15. Conse-
quently the vapors generated in the cylinder

- 16 are of a much heavier gravity than those

60

generated in the eylinder 15. The heat ap-

plied to the residue within the cylinder 16 is
usually of such a temperature as to convert
all of the oleic substances into vapor, and i
that portion of the residue within the'cylin-
der 16 that is not convertible into vapor is
- considered as refuse and drawn oif from the
cylinder 16 by means of the pipe 23.

The pipe 15" is fitted with a valve 15= |

13¢ in the pipe 13° is opened

Within the boiler B and above the tier of
cylinders 14 and+flues 14* are two tiers or rows
of flies 41 whiceh preferably pass through the
steam areéa of the boiler for the purpose of
superheating the steam within the said boiler.
The steam jacket 29 may also be employed
for the purpose of superheating the steam
from the boiler B. To accomplish this the

valve 29% in the pipe 29 is closed to cut off

the supply of waterfrom the boiler B and the
steam Jacket 29 is rendered perfectly dry by
the heat from the burner 85. The valve 6!
in the steam pipe 6° between its connections
with the pipe 6° and the pipe 6is closed, and
the valve 6%in the pipe6°is opened thus Open-

70
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ing the passage from the boiler B into the

steam jacket 29. The steam passes through
the boiler B into the steam jacket 29 and is
there superheated and then passes from the
steam jacket 29 to the pipe 6® by means of
the pipe 6° From the foregoing description
will be gathered one mebhod of introducing
superheated steam into the vaporizing cham-
ber A, but as many of the ordinary methods
of produelnﬂ' superheated steam and apply-
ing it to the said chamber may be employed
I do not confine myself to this p&I‘thllléLl con-
struction. A pipe 13" connects the pipe 6°

‘with the pipe 13, and the pipe 6° is provided

with a valve 62 mtermedldte 1ts 3uncture with
the pipe 13° and the pipe 62.

its juncture with the pipe 6°and the pipe 13.
While the steam 1s passmcr from the steam

jacket 29 through the pipe 6° to the vaporiz-
ing chamber A, “the valve 65 is opened to per-

mit of its free passage therethrough and the

valve 13° in the pipe 13" is closed. When it
is necessary to direct the superheated steam

from steam jacket 29 to the cylinder 14, the
valve 68in the pipe 6°is closed, and the valve
The. steam
passes from the steam jacket 29 thl()llﬂ"h the
pipes 6¢, and 13° and 13 to the cylmder 14
where 1ts action upon the residue contained

in said cylinder generates the oleic vapors
| therefrom. The superheated steam in the
cylinder 14 i1s augmented by the products of

combPustion passing through the flues 14* and
it is by this means that. the temnelature of

| the heat applied to the eylinder 14 is greater

than the heat applied tothe Vapomzmﬂ' cham-
ber A.

The pipe 13" is
also provided with a valve 13°intermediate

gC

05

- I'TO

II,S

I20

If desirablean independentconnection may

be made from the pipe 13 with each of the
cylinders 15 and 16, but this is hardly neces-
sary as the steam can find a direct Ppassage
through the end couplings 14% and 15¢ without
losmﬂ' any of its latent heat, as the products

of eombusmon while passing throuﬂ'h the flues
1t to reta,m 1ts tem- |

14* and 15* will enab‘
perature. +

- By an apparatus of this deser iption it 1S
possible to obtain from thecrudeoilall of the
oleic vapors from the lightest to the heaviest
gravity until nothing of commercial value is
left to the crude oil ouﬂ*mally introducedinto

125
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the vaporizing chamber A. For cleansing [ allow of contraction and expansion of the

purposes the vaporizing chamber A is pro-
vided with an exhaust pipe 17 fitted with a
valve 17* and the pipes 4, 8, and 13 are each
provided respectively, with a valve 42, 4%, and
15%. When it 18 found necessary to cleanse
the vaporizing chamber A, the valves 42, 4Y,
and 13* in the pipes respectively 4, 8, and 13
are closed and the valve 172 in the exhaust
pipe 17 18 opened. Steam from the boiler B
at a high pressureisintroduced into the cham-
ber A by means of the pipe 6° and the sedi-
ment is blown off through the pipe 17 which

- may lead to the ground or to a tank placed to

20
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receive said sediment. _
In place of using the pipe 29* to feed the
steam jacket 29, I may if I so desire provide

the steam jacket 29 with a feed pipe 29° fit-

ted with a valve 29°, Located within thefire-
box 31 of the furnace of the boiler is an air

duct 30 in the form of a perforated worm

shaped pipe provided with valves 30* to regu-

late the current of airto thecombustion cham- |

bers. |
It will be noticed by reference to Fig.1 of

the drawings that the fire box 31 is supplied
with a draft of air by means of avent located
at the front of the furnace and above the
burner 35. The air enters the fire box 31
through a perforated opening in the vent 36
located at thefront of the furnace and burner
35 assisting the combustion of the fuel and
passes downward through said fire box to the
bottom where the auxiliary draft supplied by

theperforated wormshaped pipe30 uniteswith

the said products of combustion and they then
pass through the lowermost tier of flues 162
The auxiliary draft from the worm shaped
pipe 30 assists a secondary combustion which
takes place in the combustion chamber 33,
boiler flues 16* and 15* and combustion cham-
ber 32. The perforated worm shaped pipe 30
as before stated is provided with valves 302

so that the temperature of the heat applied
during the vaporization of the crude oil can
‘be properly regulated and the oleic vapors
generated during the distillation will be pre-

vented from burning; that is, in obtaining
the vapors of differentgravities the heat must

be increased so gradually that such increased
heat will not burn or otherwise destroy the

Vapors.
Within the fire box 31 atornearits middle

is a burner 35 of any suitable design to con-
sume the oleic vapors fed to it from the ecyl-

inder 16 to which 1t is. shown connected by

means of the pipe 385°. This burner 35 is

the means employed for heating the boiler B |

and steam jacket 29, and the products of com-
bustion from the burner 35 while passing
through the flues 16 #,15%, and 14* supply heat
to the eylinders, 16, 15, and 14. I may, how-
ever, if I find it desirable, in place of using the
burner 35 fire up in the usual manner, and for

this purpose I have provided the fire-box 31

with hollow grate bars 31° in circulation with

grate bars in the fire-box each grate bar is
rigidly connected at one end to the shell of
the steam jacket 29, while the other end is
loosely mounted on a-support. The products
of combustion pass from the fire box 31
through the lowermost series of flues 16* to
the combustion chamber 33 from which they
are conducted to the combustion chamber 32
by means of the flues 152,
combustion are conducted from the combus-
tion chamber 32 to a third combustion cham-
ber 33% by means of the flues 142, from whence
they are directed through the lowermost tier

of the flues 41 to the combustion chamber 334

and then through the uppermost row of flues
41 tothecombustion chamber 33°from whence
they are conducted by the outlet pipe 34.

‘KEntering the oil chambers 14, 15, and 16, re-
spectively, from the flues 142, 15* and 16* are

copper pins 42 arranged at regular intervals
to provide a means for conducting the heat to
said cylinders from said flues and by means
of which little or no heat is lost. The com-
bustion chambers 33 and 33* are located at
the back end of the boiler B and are sepa-
rated from each other by means of a partition
a’. A similar partition a®separates the com-
bustion chamber 32 from the fire box 31, and
similar partitions a® and a” separate the com-
bustion chambers 32 and 33% and the com-
bustion chambers 33* and 33°. From a con-
struction of this kind it will be readily under-
stood that the products of combustion con-
taining the greatest amount of latent heat will
pass through the lowermost tierr of flues 16®
and that during their transit therethrough
a certain portion of the latent heat is ab-
sorbed into the cylinders 16 and boiler B,
thus supplying the greatest amount of heat
to the said cylinders. As the cylinders 16
and boiler B have absorbed a certain percent-
age of the heat of the products of ecombustion
during the passage of the said produects
through the flues 16 it ecannot be expected
that the cylinders 15 surrounding tue flues
15* will be heated to the same temperature
as the cylinders 16 surrounding the flues 16*
and the same in regard to the cylinders 14
surrounding the flues 14* when in compari-
gson with the cylinders 15 surrounding the
flues 15%.

The boiler B is fitted with the usual man-

hole doors ¢, for cleaning or other purposes,

while the necessary connections are properly
made between the several parts composing
the apparatus.

Having thus fully described my invention,

The produets of
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what I claim as new, and desire to secure by

Letters Patent, is—

1. The herein described process of distill-
ing oil, which consistsin first introducing the
crude oll to be treated into a vaporizer, then
Introducing steam at a temperature of sub-

stantially 212° to said vaporizer whereby the

130

alcoholic series of vapors are generated, then
the water area of the steam jacket 29, To | withdrawing said vapors, then introducing
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for each of said oil chambers a pipe af

507,230

superheated steam to said vaporizer whereby
the oleic series of vapors are generated and
then withdrawing said vapors, substantially

‘as set forth.

2. Inanap pa,ra,tus for cllst1llm o 0il, the com-
blIlELtIOIl with a boiler, a series of ﬂues there-
In, a tubular oil chamber surrounding each of
several of said flues, an inlet- and an 011tlet
for d—
Ing communication between the steam space

of the boiler and the inlet of said oil cham-

~ bers, a recoptacle oufside the boiler, and a

L5

20

~ terial W1th1n the oil chamberadapted to break |
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pipe communicating between said recept&de

‘and said oil chambers, substantially as set
~forth.

3. In an appamtus for reﬁumﬂ' oil the com-
bmatwn of a boiler, a flue fmmed therein, a

tubular oil ehamber SllI’I'Olll’ldlllU' said ﬂue

said chamber havmﬂ' an inlet and an 011tlet

‘a pipe affording commumeatwn between the
steam space of the boiler and the inlet of said |

oil chamber, and a packing of refractory ma-

the density of the crude oil su Dsta,ntlally as
described. -

4, Inanapparatus for dIStIHIBU‘Oll the com-
bination of a receptacle, an mlet and an out-
let to said receptacle, a boiler, a series of flues
therein, a tubular oil chamber surrounding
each of several of said flues a pipe communi-
cating between said receptacle and said oil
cham_bers, an inlet and an outlet to each of
sald oil echambers, a filter and pipes commu-
nicating between the filter and the recepta-

cle and the oil chambers, substantially as de-

seribed.

5. An apparatus for dlstﬂhng oil con s1st1nn'
of a receptacle for the oil to be treated pro-
vided with an outlet,a condenser, a pipe con-
necting said condenser with the outlet of the

recepta.cle, a perforated oil inlet pipe ar- |
ranged in said receptacle and having an in-

ternal packing of refractory matemal sub-
stantially as set forth.

6. Inan apparatusfor dlStllllIlﬂ‘ 011 the com-

bination with a receptacle for the oil to be |

treated, a perforated oil inlet pipe arranged

in sald receptacle and having an mtemd,l
packing of refractory mateual a boiler, a
Ppipe connecting said oil-inlet pipe with the

steam space of the boiler, a condenser, and a

Ppipe connecting said receptacle with the con-

denser, substantially as set forth. -

7. Tnan apparatus for distilling oil the com-
bination of a receptacle for the oil to be
treated, a dome to said receptacle, a substan-
tially U-shaped perforated pipe within said
receptacle, a boiler, a pipe connecfing said
U-shaped pipe with the steam space of said
boiler, an inlet for the oil to said U-shaped
pipe, a filter, a pipe forming a communication
between said dome and gaid filter, a series of

flues within said boiler, a tubular oil cham- |
| bers of the boiler, substantially as desembed

ber surrounding each of several of said flues,

means for feeding the oil from the said re- |

ceptacle to the said oil chambers, means for ! ceptacle for the oil t0 be treated, a dome to

|

|

heating said oil chambers and means for con-
dacting away the oleic vapors as they are
genemted substantially as described.

. 8. Inan apparatus for distilling oil consist-
mn' of ashell orcasing having par titions form-
in g-a central water space or boiler therein and
fire spaces or combustion chambers at the

‘endg thereof, a series of flues passing througlr.

sald water space and affording communica-
tion between the combustion chambers, par-
‘titionsin said combustion chambers between
ithe ends of alternate pairs of flues whereby a
zig-zag passage is formed for the products of

eombustwn through said water space, a tubu-.
lar oil chamber smroundmn‘ each of several.
an inlet and an outlet to each of
| sald oil cha,mbels pipes affording communi- -

of said flues, a

cation between the inlets and outlets of al-
ternate pairs of said oil chambers whereby a

t zig-zag passage for the oil is formed through

said boiler, valves in said pipes, and a pipe
connecting the steam space of said boiler
with the mlet of said oil chambers, substan-
tially as described. |

9. Inan apparatus for distilling oil consist-

ing of a shell orcasing having part1t10ns form-

ing a central water space or boiler therein and
ﬁre spaces or combustion chambers at the
ends thereof, a series of ﬂues passing through
said water space and affording communica-
tion between the combustion ehambers par-

titions in said combustion chambers between |

the ends of alternate pairs of flues whereby a
zig-zag passage is formed for the products of
combustion through said water space, a tubu-
lar oil chamber surrounding each of several
of said flues, an inlet and an outlet to each of
said oil chambers, pipes affording communi-
cation between the inlets and outlets of alter-
nate pairs of said oil chambers whereby a zig-
zag passage for the oil is formed through sald
bmler valves in said pipes, a pipe connecting
the steam space of said boiler with the inlet of
said oil chambers, and a packing of refractory
material in each of said oil chambers, sub
stantially as described. - |

10. In an apparatus for dlStIlllnﬂ‘ oil the
combination of a receptacle for the oil to be
treated, a dome to said receptacle, a substan-
tially U-shaped perforated pipe within said
receptacle, a boiler, a pipe connecting said
U-shaped pipe with the steam space. of said
boiler, an inlet for the oil to said U-shaped
pipe, a filter, a pipe forming a communica-
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tion between said dome and said filter, a se-

ries of flues within said boiler, a tubular oil
chamber surrounding each of seveml of said
flues, means for feedmﬂ' the oil from-the said
receptacle to the said oil chambers, means
for heating said oil chambers and means for
eonductl_nn‘_ away the oleic vapors as they.are
generated, a filter and a pipe for conducting
the oleic vapors from the respective otl cham-

11. In an appamtus for distilling.oil & re-
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i rrons fo;r;mi;ng a central water space or boiler |
S athemmzaﬂd;a; combustion chamber 5at;ea;ch; ;

S titions in said combustion chambersbetween |
a0 the ends of alternate spairs: of ﬂllBS,. whereby .

. azg zag passage is formed for the produects |:
~of combustion through said boiler, oil cham- |

communication between the steam space of |
vt the boiler and the inlet of said vaporizer a

SN pipe afforéing communication between the |
outlet of said vaporizer and one end of said | 16. An apparatus for distilling oil .consist-. .-
ing of a boiler having a flue formed therein -
and a tubular oil chamber surrounding said 95
flue, said chamber having an: inlet:and an -
the respective oil chambers in the boiler and | outlet a pipe affording communication be- -
-~ of said vaporizerand said condenser, substan- | tween the steam space of the boiler and the
SRR EEEEE tially as set forth. - . linlet of said oil chamber; a condenser,and a

pipe affording communication between the EEEES

outlet of said oil chamber and said condenser,
substantially as set forth.

oo sald pipe, a condenser; and pipes affording:

. communiecation between the outlet of each of

iIiiiiiiiiiiiiiiiin 13 An apparatus for distilling oil, consist-
ing of a vaporizer having an inlet and an out-
let, a shell or casing having partitions form-

ing a central water space or boiler therein,
combustion chambers at each end thereof and
a fire box or chamber at one end thereof, a se-
ries of flues passing through said boiler and
affording communication between said com-
bustion chambers, partitions in said combus-
tion chambers between the ends of alternate
pairs of flues whereby a zig zag passage is
formedforthe productsof combustionthrough
sald boiler, oil chambers each provided with
an inlet and an outlet, said chambers sur-
rounding the respective flues of the series,
pipes affording communication between the
respective inlets and outlets of the said oil
chambers whereby a zig zag oil passage is
formed through said boiler, valves controlling
sald pipes, a pipe affording communication
between the outlet of said vaporizer and one
end of said zigzag oil passage in the boiler, a
valve in said pipe, a condenser, and pipes af-
fording communication between the outlet of
each of the respective oil chambers in the

17. An apparatus for distilling oil consist-
ing of a vaporizer for the oil having an inlet
and an outlet, a boiler having a flue and a
tubular oil chamber surrounding said flue,
said chamber having an inlet and an outlet, a
pipe affording communication between the
steam space of the boiler and the inlet of said
vaporizer, a pipeaffording communication be-

tween the inlet of said o0il chamber and the

outlet of said vaporizer,a pipe affording com-
munieation between the steam space of the
boiler and the inlet of sdid oil chamber there-
in, a condenser, and a pipe affording commu-
nication between the respective outlets of
said vaporizer and oil chamber, and said con-
denser, substantially as set forth.
Toronto, April 5, 1892,

ROBERT H. LAIRD.

In presence of—
CHAS. H. RICKER,
JOHN GALT.
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