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UNITED STATES PATENT OFFICE. 
FRANK THATCHER, OF EL PASO, TEXAS. 

AAAUS FOR, EXTRACTING WA: ERGIII IF, NTS. 

1,056,328. Specification of Letters Patent. Pate:Cited Rar. i8, 1953. 
Application filed Niarch 14, 1911. Serial No. 614,314. 

To all whom, it may concern. 
Be it known that I, FRANR THATCHER, a 

citizen of the United States, residing at 
El Paso, in the county of El Paso and State 

5 of Texas, have invented new and useful in provements in Apparatus for Extracting 
Wax from Plants, of which the following is 
a specification. 
This invention relates to an apparatus 

i0 for extracting wax from the candelilla plant 
and other species of plants of the class 
lyrica (Lin). 
The object of the invention is to provide 

an apparatus whereby the material inlay be 
15 subjected to a series of successive extractioils 

by the use of a quantity of solvent which 
is employed ovel and over again until all 
the waxes and oils are extracted from the 
material, and whereby a continuous auto 

20 natic process may be carried out in an eco 
nomical nanner and with a minimum 
amount of care all d attention. 
The invention consists of the features of 

construction, combination and arrangement 
25 of parts, hereinafter fully described and 

claimed, reference being had to the accoln 
panying drawings, in which:- 

Figure 1 is a diagrammatic elevation of 
an extracting apparatus enabodying my in 

30 yention, Fig. 2 is a vertical section through 
one of the digester's and the siphon coln 
lected there with. Fig. 3 is a vertical trans 
verse section on the line 3-3 of Fig. 1. Fig. 
4 is a detail vertical section through the 

35 lower end of one of the siphon feede's. 
Referring to the drawings. I designates 

a storage tank or other suitable source of 
supply for the st, vent to be employed, which 
tank is in communication through a pipe 

402 with a vaporizer 3, said pipe having a coln 
trolling valve 4. The Vaporizer comprises 
a vessel or tank containing a steal heating 
coil 5 provide; with a valved inlet (3 and a 
valved outlet T. The tank is also provided 

45 with a thermomeier S, whereby the tempera 
ture of its contents may be determined at 
any time, and with a gage glass 9, for indi 
cating the level of the liquid contents there 
in. At one end of the tank is an outlet pipe 

50 10 having a valve 11, through which pipe 
any portion of the contents of the tank may 
be draw off whenever it is desired to de 
termine the condition thereof. The tank 3 
countinunicates at its bottom through a draw 
of pipe 12 having a controlling valve 13 
with a separator tank or vessel 14 containing 

5 5 

a steam heating coil 15 having a steaminlet 
communication 16 and a steam outlet or ex 
haust connection 17, said tank also being 
provided with a draw-off pipe 18 having a 
valve. 19, whereby the oil and wax separated 
therein from the solvent may be discharged. 
Arranged at a suitable elevation above 

the vaporizer is a condenser 20 coin prising a 
vessel containing a condenser coil 21 com 
municating at its inlet end through a main 
vapor flow pipe 22 with the vaporizer and 
at its outlet or discharge end with a delivery 
pipe 23. The condenser is provided with a 
water inlet 24 and a water outlet 25, where 

contents and effect the condensation of the 
solvent. Leading from the delivery pipe 23 
to the storage tank or source of supply i is 
a conducting pipe 26 having a controlling 
valve 27, through which pipe the condensed 
solvent may be conducted back to the source 
of supply when desired. 

in the practical operation of the appara 
tus and carrying out of the process, em 
ploy one or more digesters 28, two being 
shown in the present instance, arranged at 
an intermediate level between the vaporizer 
and condenser. Each of these digesters 
comprises an ordinary tank or vessel con 
taining a steam heating coil 29 provided 
With a valved steam inlet 30, and a valved 
steam outlet 31. At the top of each digester 
is a charging inlet 32, having a suitable 
door or closure, through which inlet the 
plant, in a suitable divided or comminuted 
condition, is introduced. The bottom of 
each digester is preferably of conical form 
and provided with an outlet 33 for the dis 
charge of the refuse material, which outlet 
is normally covered by a suitable closure. 

Leading from the main vapor flow pipe 
22 to the top of each digester is a vapor cont 
ducting pipe 34 containing a controlling 
valve 35, through which pipe the vapor lib 
erated by the solvent in the digester may 
flow to the main vapor flow pipe and thence 
to the condenser for liquefaction, the valves 
35 allowing either pipe to be thrown into 

by cold water may be continuously circu 
lated therethrough to cool the coil and its 
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and out of operation at will. A conducting 
pipe 36 containing a controlling valve 37 
connects the upper portion of each digester 
with the pipe 23 for the supply of liquefied 
Solvent from the condenser to each digester, 
Said valves 37 permitting either digester 
to be cut out of communication with the 
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one 3: both digester's Inay ie &mployed in 
the extracting operation, as will be readily 
laiderstood. 
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...ranged alongside each digesie; is a 3 
hon feedes' 33, which termia es just be 

io'y the beyel of the top of the pipe 36, and 
consequently beiow the top of the digester. 
The shorter, inner and inlet leg of this si 
phot) feeder communicates at its lower end 
through a pipe 39 with the botton of the 
digester, through which pipe the liquid sol 
vent, and extracted oil and waxes may flow 
from the tank to the feeder. A screen 40 

is is provided at the outlet with which the pipe 
39 comunicates to prevent the passage of 
any goid particles or plant refuse to the 
feeder and a valve 41 is provided in said 
pipe for cutting off communication between 
the digester and feeder, when desired. The 
lower end of the outer, discharge leg of the 
siphon coilminicates with the top of the 
vaporizer 3, as showi), and also communi 
cates through 8 bypass pipe 42 with the pipe 
39, said bypass pipe having a cut of valve 
43, by which the solvent, and extracted oils 
and waxes may be caused to pass directly 
frt in the digester to the vaporizer during 
he final stage of extraction. Leading from 
he separator i4 to the vapor flow pipe 22 

is a pipe 44 containing a controlling valve 
45 through yihich pipe any vapor from the 
solvent in the separator may pass to the 
coideaser for liquefaction. 

l, each digester is charged 
atholini, of the weed in a 
or continated condition, 

pplied to the vaporizer coil, the 
et for ti; 2 Slippiy of a desired 

annot of the solvent to the vaporizer, and 
the valves 35, 37 and 43 opened to establish 
coinin linication between the different opera 
tive leinents of the systein. The yf yes con. 
trolling the supply of stean to the digesters 
are also opened at the Sane time, and the 
valve 4 closed when the desired annount of 
the solvent has entered the vaporizer 3. The 
i.eat from the stea coil in the vaporizer 
effects the yaporization of the solvent, and 
the vapor flows through the pipe 22 to the 
condenser, in which it is liquefied, the lique 
fied solveat passing iroin the condenser to 
the digesters ind flowing downward through 
the mass of material thereign. T f 
the 

Relati) 

The fee: (); 
Stolvent to the digesters is practical 

Continous, and the materiai is aiiovyed c. 
macerate therein until the level of the so 
vent reaches the top of the siphon feeder, } " wher. of the solvent in the dig3Sier is 

St. attornatically di’aished of thiol 
feeder into the vaporizer, carrying tith it, 

cked 17:es and oils. This opera 
repeated, the solven being 
vaporizes, then gGildensei 
and is lateria: i: is . 

. 

---- 

. . . v. 1 in the coiade;aser, 

gester again 
' ' . . s tillied so ver, 

... .Y.: 22.2, 
ri', it'." 

i. in 
tents indicating approximately the 
total amount, of oils and wa: contained 
any given announi of the nate:rial 
been exia cted. As the silverit, togethe: 
with the oils and waxes, Sows front the di 
gester into the vaporizer, the oils and via 
settle, while the solvent is reviporized a 
recondensed in the condenser - 
use. Wheir ail the oils and varies have 
extracted from th: material, the annount of 

s and waxes remairing in Solvent, oil 
digester ray be quickly drawn of into { 

orizer by opening the valve 48, where 
upon he entire liquid cottents of he di 
gester will for by gravity into the vapor 
izer. The valve 13 is then opened to aiiovy 
the contents {}f the vaporizer to a SS into 
{he separator 14, through the coil is 3: 
which steam or other heating filii aidi 
Water or other suitable cooling 
alternately passed, i.e. alternately eat, the 
contents for the vaporization of the soivet, 
and cool the same to separate the oil there 
from. After a thoroigh Saparation has 
been effected and the solvent driyet, of ti 
cil and W2X are discharged through { 
pipe 18 y (peixing the waive 9. The - 

gesters are fien relieved of the reise ina. 
s £erial fresh charges of material placed 

therein, .d the operation ahoye described 
repeated. it wiii. 2; course, be Einderstood 
that is the cai'i'ying out of the process more 
or less of the solvent is vaporized in the di. 
gesters, which vapor passes it hira: 
pipes 34 to the cosidens.gr is:" liquef 
and Salyse? (ent tagg. 

... will this be understood that after 
apparatus is started into operation, 
working of th:8 apparatus is practically co 
tinuous, without requiring any particular 
amouilt of care or attention, tile soil, eit, ba 
ing constantiy vaporized and condensed 2nd 
the extracted materiai with the save: 
112tically discharged froii) fixe dig 
the vaporizer, no amount of inantiai is bor 
Gai: lifil it is necessary to dig 
ar. 

1: ...W. 

CE: {e1s of the w:22 orizer into 
£e since, the is 2:2: 
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siphon feed connection between the digester 
and vaporizer, a waived connection between 
tie condenser and digester, a valved vapor 
conducting connection between the digester 
2nd Blain vapor conducting pipe, a separator 
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A272ng a valved communication with the 
vaporizer, and a vapor conducting pipe 
leading from said separator to said main 
vapor conducting pipe. 

2. An apparatus of the character de 
Scribed comprising a vaporizer, a condenser, 
a main vapor feed pipe leading from the 
vaporizer to the condenser, a digester, a 
siphon feed connection between the digester 
and vaporizer, a vaived connection between 
the condenser and digester, a valved vapor 
conducting connection between the digester 
and main vapor conducting pipe, a sepa 
rator having a valved communication with 
the vaporizer, a coii in said separator having 
valved terminals extending out at opposite 
ends thereof, and a vapor conducting pipe 
leading from said separator to said main coinciucting pipe. 

3. An apparatus of the character de 
scribed comprising a vaporizer, a condenser, 

pair of digesters, a main vapor pipe lead 
ing from the vaporizer to the condenser, 
valved vapof conducting pipes leading from 
the digesters to said main vapor pipe, a feed 
pipe leading from the condenser, valved 
pipes cond lected there with and leading to the 
respective digester's, a separator having a 
valved connection with the vaporizer, a 
siphon feed connection between each di 
gester and the vaporizer, a valved bypass 
coil)nection between the lower ends of the 
legs of each siphon feed device, and a vapor 
pipe leading from the separator to said main 
Vapor plpe. 

An appai’atus of the character de 
ribed comprising a vaporizer, a condenser, 

ee to the condenser, a digester, a a solvent feed pipe leading from the con 
denser, a solvent reservoir, valved conduct 
ing pipes leading respectively from the res: 
ervoir to the vaporizer and solvent feed 
pipe, a pair of digesters, siphon feed connec 
tions between the same and the vaporizer, 
each of said siphon feed connections having 
a valved bypass between the lower ends of 
the legs thereoi, valved conducting pipes 
leading from the solvent feed pipe to the di 
gesters, a separator in valved communica 
tion with the vaporizer, a main vapor pipe 
leading from the vaporizer to the condenser, 
yalved branch pipes leading from saidihain 
vapor pipe to the digesters, and a vapor pipe 
connecting the separator with said main vapor pipe. 

5. An apparatus for extracting wax from 
the candelilla and similar plants comprising 
a vaporizer, a condenser, a main vapor feed 
pipe leading from the vaporizer to the con 
denser, a digester, a valved solvent supply 
pipe connected with the top thereof, a 
siphon arranged alongside said digester, a 
valved pipe connecting the inlet leg of said 
siphon with the bottom of the digester, a 
valved pipe connecting the lower ends of the 
legs of the siphon with each other, the outlet 
leg of said siphon being in communication 
with the vaporizer, a separator arranged 
below and having a valved connection with 
the vaporizer, a coil in said separator having 
valved terminals extending outwardly at op 
posite ends thereof, and a vapor conducting 
pipe leading from said separator to said 
main vapor feed pipe. 

a testimony whereof i affix my S. nature 
in presence of two witnesses. 

FRANK THATCHER. 
Witnesses: 

iD. F. SULLIVAN, 
W. H. Brooks. 
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