March 16, 1937. ' S. S. SMITH 2,073,908
METHOD OF AND APPARATUS FOR CONTROLLING RECTIFICATION

Filed Dec. 29, 1930 2 Sheets-Sheet 1

AN

N
A\

TECTIFIER COLMA

RN

W,

A X RA A QRS

N

(7
o |4 J”e,«%////%//}éﬁ
& . eSSt
.%f é%ay . / wgdlasd
7715 1i1orr1els;




March 16, 1937. S. S. SMITH : 2,073,908

METHOD OF AND APPARATUS FOR CONTROLLING RECTIFICATION

Filed Dec. 29, 1930 2 Sheets-Sheet 2

Fi E WVECTION 70 FILOT VFUVE,
E,‘ T %

57

,,
i
7
ﬂﬂhﬂ%hﬂu
{l
l_Il
N

\

A\S
" @A

V22277
A‘\\§
l -
N

- F1 9 _4_

N
\
I\

11122, )

A

, 17847561
A P CONNECTION 70 CONSTHNT FRESSURE. C,S’ a—;,,%pojj’ S5

: 4 vt
I < s it meits.

B2,
Was7E

d g 70 RELIEF VRLVE,
ez
K




Patented Mar. 16, 1937

UNITED STATES

2,073,908

PATENT OFFICE

2,073,908

METHOD OF AND APPARATUS FOR CON-
TROLLING RECTIFICATION

Sydney S. Smith, Tulsa, Okla,, assignor, by mesne
assignments, to Floyd L. Kallam, Los Angeles,

Calif.

Application December 29, 1930, Serial No. 505,453

12 Claims.

This invention relates to method of and appa-
ratus for controlling rectification.
One of the objects of this invention is to pro-
. vide means whereby & rectifier system may be
% automatically controlled to deliver the final end
liquid product of substantially constant vapor
pressure.”
One of the uses of this invention is in-the recti-
fication of gasoline. Probably the most. charac-
10- teristic quality which gasoline has is its vapor

pressures and is something which may be me--

chanically recognized and ‘by which regulating
equipment may be actuated.

The -specific ~objects of the invention will- be

15 apparent from the following detailed description

taken in- connection - with - the accompanying
drawings, in ‘which— .

Fig. 1 is a diagram of a rectifying system in-
cluding this invention. )

90 Fig, 2'is a side .elevation partly in section of

4 double diaphragm pilot valve 2 shown diagram-

- matically with-its connections in Fig. 1,

g, 3:is a:sidé elevation partly in section of a-

diaphragm relief valve 3 shown diagrammatically

25 with its:connections in Fig. 1. ’
Tig; 4 is ‘a detailed cross section of a trap 4
which' constitiites & ‘part ‘of a pressure bomb and

which is shown diagrammatically with its con-

nections in Fig. 1. - ‘

30 It is to be understood that this invention re-
lstes to. controlling rectification or the operation
of a rectifier column and the particular con-
struction -ahd arrangement of the rectifier itself
is of no importance. A typical rectifier system

35 is illustrated and described but it is to be under-
stood that this is merely an exemplification and
that the method and apparatus constituting the
subject matter of this invention may be used in
conmection with rectifier columns differing ma-

40 terially in construction from that which is: illus-
trated and described. -

A rectifier column ‘5 has & kettle 6 which is
heated by steany:introduced through a pipe T,
the spent’ vapor: passing out through a pipe '8:

45 Steam may e introduced into the pipe 1 from a
pipe -9 by means -of-a& valve {8, automatically
controlled- from ‘g thermostat’ unit 11 having a
pipe connection 12 with the interior of the column
5, or it-may-be controlled manually by a valve {3

50 in- & -by-pass t4; “A condenser 15 is cooled by
water passing into ‘it from a pipe 16 and out
through. a pipe iT. A connection {8 with the
interior of the column near its top provides
means ‘ whereby. cooling water flowing into- the

55 condenser ~may - be automatically - regulated

(Cl. 196—132)

through & thermostat valve and unit, not shown
but.well understood in the art. Connections 19
and 20 with the interior of the rectifier column
provide means whereby pressure and tempera-
ture recorders may be connected for indicating &
or recording the pressures: and temperatures in
the column. The final end vapor product may
pbe withdrawn through a pipe 21, and the final
end liquid product may be withdrawn through
a.pipe 22. - The raw product to be rectified, such 10:
as raw gasoline, may be introduced on various
plates of the rectifier column through a pipe 23,

‘the. connections with the various points being

regulated by valves 24,

The run down of the final end liquid product 15
may be regulated: by valves 25 and 26, one of
which. is usually regulated automatically by
means not shown but which is well understood in
the art. The operation of the rectifier is con-
trolled by regulating the discharge of the final 20
end vapor product through the pipe 21 for by so
regulating this- discharge it is obvious that the
pressure in the column will be controlled.

A typical rectifier column has been described
and now the novel method of and means for con- 25
trolling the ‘operation of such a rectifier column
will “be described. It consists, as forecast, of
means for -automatically reégulating the dis-
charge of the final end vapor product in accord-
ance with the column pressure and the vapor 30
pressure of the final end liguid product. It con-
sists primarily of a valve 3 in the pipe 21. As
iltustrated this valve is of well known construc-
tion and is not of itself novel. It comprises a
housing 27 in which are situated valve seats 28 35
for cooperation with valve disks 29 secured to and
operated by the stem 30, which stem is secured
to a diaphragm 3i. A compressible spring 32 is
positioned about the stem 80 in such a manner as
to normally close the valve by bringing the disks 40
29 against their respective seats 28. The dia-
phragm 8f is situated in a chamber 33 having a
connection 34 with a source of liquid pressure
which; as will hereafter be described, is regu-
lated in accordance with the column pressure and 45
the vapor pressure of the final end liquid product.

The fluid pressure introduced through the
connection or pipe 84 is regulated by the pilot
valve 2. - The valve 2 includes a stem 35 to
which is secured diaphragms 36 and 37. The 50
diaphragm 36 is situated in a chamber 36a
which has a pipe connection 38 leading to and
communicating with the interior of the rectify-
ing. column, and, therefore, the diaphragm 36
is responsive to the column pressure, The dia- 55
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phragm 387 is situated in a chamber 39 having a
pipe connection 48 connected with means for
securing a constant vapor pressure of the final
end liquid product by means which will be dis-
closed later in detail. A pipe &1 communicates
with a source of constant pressure, not shown,
and the reciprocation of the valve stem 35 per-
mits a fluid under such constant pressure from
the pipe 41 to be impressed through the pipe
34 on the diaphragm 33 of the control relief
valve. A pipe 42 permits the relief of such
pressure from the diaphragm 33 in a manner
which will presently be described.

The pipe 4! communicates with a chamber 43
in which is situated the ball 44 having a seat
45 and normally pressed outwardly against its
seat by a spring 46, The ball 44 is pressed down-
wardly by action of the stem 35 against a ball
41 and a floating member 48, The pipe 24 com-~
municates with a chamber 49 which is in com-
munication with the chamber 43 through a pas-
sage between the ball 44 and its seat 45. 'Thus
the passage between the pipe 41 communicating
with the source of constant pressure and the
pipe 34 leading to the diaphragm 33 is controlled
by the reciprocation of the ball 44, which recip-
rocation is caused by operation of the valve stem
35. The pipe 42 communicates with a chamber
50 which has a passage to the chamber 49 con-
trolled by the ball 47 and its seat 5i. As the
valve stem 35 rises the ball 47 is lifted from its
seat at the same time the ball 44 is positioned
on its seat, thereby closing the communication
between the pipe 41 and the pipe 34, and ovening
communication between the pipe 34 and the pipe
42, Tt is to be understood, of course, that the
pipe 42 is open to atmosphere.

A compressible spring 52 is positioned to move
the stem 35 upwardly in a direction contrary to
the movement of the stem when influenced by
pressures on the diaphragms 36 and 37.

It is to be understood, therefore, that exces-
sive pressures on the diaphragms 86 and 37
cause the valve stem 38 to be moved downwardly
opening communication between the pipe 41 and
the pipe 34, thus causing a pressure to be exer-
cised on the diaphragm 31 of the relief valve
sufficient to open the valve 3 relieving the pres-
sure on the rectifier column. When the pressure
has been sufficiently relieved the spring 52 will
cause the stem 35 to move upwardly closing com-
munication between the pipe 41 and the pipe
34 and opening communication between the pipe
34 and the pipe 42, thus venting the chamber 33
to atmosphere and causing the spring 32 to
close the valve 3. It will be seen, of course,
that so far as principle is concerned the appa-~
ratus might work just as well if the valve stems
35 and 38 were integral, thus operating the valve
3 directly by the operation of the diaphragms 36
and 31, but the pilot type of valve is preferred
since much finer control may thereby be ob-
tained.

I prefer to make the diaphragm 36, which is
responsive to the column pressure, smaller in
area than the diaphragm 87, which is responsive
to the vapor pressure of the end liquid product.
I prefer to make the area of the diaphragm 327
about two and one half times that of the ares
of the diaphragm 36, In rectifying gasoline typ~
ical pressures may be 125 pounds column pres-
sure on the diaphragm 36 and a vapor pressure
of 200 to 250 pounds per square inch on the dia-
phragm 31. :
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The vapor pressure of the final end liquid
product is obtained in a pressure bomb 53 in-
cluding the trap 4 to which is connected the
pipe 40. A pipe 54 connects with the pipe 22
containing the run down and with a coil 55 with-
in the bomb 53. The bomb is heated by steam
from a pipe 56 and discharged through a pipe
57. The trap 4 is connected to the coil 55 and
is of a form which is common as a continuous
flow steam trap. It includes a chamber 58 hav-
ing an outlet 59 controlled by a valve 60 operated
by a float 61. The run down product is intro-
duced into the coil 55 from the pipe 54, is heated
by steam, and thus caused to impress its vapor
bressure through the pipe 40 in the diaphragm
37.

From the foregoing description it will be ob-
vious that the objects of the invention have been
obtained. Means have been provided whereby
& rectifier column may be controlled in its opera-
tion from vapor pressure of the final end Hquid
product in conjunction with the column pres-
sure.

Parts of the invention may be used without
the whole and various changes may be made in
the details of construction, within the scope of
the appended claims, without departing from the
spirit of this invention.

I claim:

1. In apparatus for controlling the operation
of a rectifier column, means for securing a con-
tinucus vapor pressure of a condensed middle
fraction including a coil in communication with
a source of said fraction, means for applying
heat to the coil, a trap connected to the coil, and
a. connection from the trap above the level of
liquid therein, in combination with regulating
means -responsive to pressure communicated
through said connection.

2. In the process of operating a rectifying
column at a predetermined pressure, the steps of
withdrawing a product from the column, ac-
cumulating at least a portion of the withdrawn
product in a confined space, heating the accumu-
lated product while in said space to a predeter-
mined temperature to produce a saturated vapor,
thereby creating a vapor pressure within the con-
fined space and automatically regulating the
bressure within the column in accordance with
the vapor pressure within the said confined space.

3. In the process of operating a rectifying col-
umn at a predetermined pressure, the steps of
withdrawing a liquid product from the column,
accumulating at least a portion of the withdrawn
product in a confined space, heating the accumu-
lated product while in said space to a predeter-
mined temperature to produce a saturated vapor,
thereby creating a vapor pressure within the con-
fined space and automatically regulating the
pressure within the column in accordance with
the vapor pressure within the said confined space,

4. In the process of operating a rectifying col-
umn at a predetermined pressure, the steps of
withdrawing a product from the column, ac-
cumulating at least a portion. of the withdrawn
product in a confined space, heating the ac-
cumulated product while in said space to a pre~
determined temperature to produce = saturated
vapor, thereby creating a vapor pressure with-
in the confined space, adding the column pressure
to the vapor pressure of the withdrawn product
within said confined space, said bressures acting
in the same direction, and automatically regulat-
ing the column pressure in accordance with said
combined pressures.
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5. In the process of operating a rectifying
column at a predetermined pressure, the steps of
continuously withdrawing from the column a top
product and a relatively high boiling product,

5 accumulating at least a portion of the relatively
high boiling product in a liquid form in a con-
"~ fined space, heating the accumulated product
“ while in such space to maintain a constant tem-
perature therein, thereby producing within the
10 said confined .space a’ saturated vapor under a
pressure corresponding to the composition of the
product and said constant temperature, and auto-
matically regulating the rate of withdrawing the
top product in accordance with the pressure
15 within the confined space.

6. The process of claim 5, wherein the column -

pressure is added to the vapor pressure of-the

product within the confined space, said pressures

acting in'the same direction, and the rate of with-

20 drawing the top product is regulated in accord-
ance with said combined pressures.

7. The process of claim 5, wherein the relative-

1y high boiling product is the bottom product pro-~

duced by the column.

25 8. In the apparatus for rectifying a fluid mix-
ture, ‘a- rectifying ‘column, a ‘column pressure-
regulating means, a conduit for withdrawing a
product from the column, a chamber in said con-
duit, means for heating the withdrawn product

30 while in said chamber to maintain the same at a
predetermined temperature below the dew point
of the product, a first pressure responsive means
for automatically controlling the column pres-
sure-regulating means, a closed vapor conduit

35 between the said chamber and first pressure re-
““sponsive ‘means for communicating the vapor
pressure of the product within the chamber to
the first pressure responsive means and means
responsive to the pressure in said column and
cooperatively connected with the first pressure
responsive means for adding the column pressure
to the vapor pressure of the product in said
chamber.

9. In the apparatus for rectifying a fluid mix-
ture, a rectifying column, a column: pressure-
regulating means, a conduit for withdrawing a
product from the column, a chamber in said con-
duit, means for heating the withdrawn product
while in said chamber to maintain the same at a
50 predetermined temperature below the dew point

40

45

3

of the product, a diaphragm-actuated pilot valve
for automatically operating the column pressure-
regulating means, a closed vapor conduit between
the said chamber and the diaphragm for com-
municating the vapor pressure of the product
within the chamber to the diaphragm, a second
diaphragm in pressure communication with the
column, and a connecting means between the
two diaphragms.

10. The apparatus of claim 9, wherein the
areas of the first and second diaphragms are in
a ratio, which is reverse to the ratio of the column
pressure to the chamber pressure.

11, In the apparatus for rectifying a fluid mix-
ture, a rectifying column, a column pressure-
regulating means, a conduit for withdrawing a
product from the column, a chamber in said
conduit, a heating means for heating the with-
drawn  product while. in the chamber to main-

tain its temperature at a predetermined value ¢

below: the dew point of the product, a pressure
responsive means comprising a diaphragm ex-
posed to the vapor pressure of the withdrawn
product within the chamber and a pilot valve
operated by the diaphragm for automatically
controlling the ~column pressure-regulating
means, and a closed vapor conduit between the
said chamber and the pressure responsive means
for communicating the vapor. pressure of the
product within the chamber to the pressure re-
sponsive means. .

12. In continuously operating apparatus for
fractionating g fluid mixture and having differ-
ent means adjustable to regulate the operative
factors of temperature and pressure therein to
continuously produce a discharged sampled lig-
uid product of substantially constant volatility,
the method of control which comprises directing
a continuous sample of the product through an
evaporation cup, maintaining the temperature
condition in said cup at a constant value where-
by pressure condition in said cup is variable in
accordance with the volatility of the sample,
and actuating a said adjustable regulating means
by means controlled by the said variable condi-
tion in the cup whereby the sampled said product
may have a constant volatility, the setting of the
other adjustable said regulating means remaining
constant.

SYDNEY S. SMITH.
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