Dec. 11, 1945. G. E. COYLE, JR 2,390,694
APPARATUS AND METHOD FOR CHARGING CONTAINERs WITH. VOLATILE MIXTURES

Filed Feb. 6, 1943

Fia. L.

10 Xﬁ% e
T \\ n — 16 TS
i : ’
A J ' 1
g . !
I 1 15—t
wosmbr, |
&
el ) '——-N&E
ao —A‘_&/I, \\~ e §
g iz ' ' 7 19 . 13
W - S N
N
19 14 1% .
| [
—i W—-__T =S ——t e - 2
| i _ A
K} A/ ) T~ T T

oo i(ﬂ mzmzszszszxzszszmzxzmz:zxzm 0

) T S )
WITNESSES: | L >z  INVENTOR

. GeoRgE E.CorLE,Ja,
é.ﬂ.fﬁ. Fl&. a',

BY %;
TTOR;izY




Patqnted Dec. 11, 1945

2,390,604

UNITED STATES PATEN”E’ OFFICE

2,390,694
~ APPARATUS AND METHOD FOR CHARGING

CONTAINERS
TURES

WITH VOLATILE MIX-

George E. Coyle, Jr., Southaﬁ:pton, Mass,, ae-
signor to Westinghouseé Electric Corporation,
East Pittsburgh, Pa., a2 corporation of Pennsyl-

Application February 6, 1843, Serial No. £74,321
(CL, 62—1)
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My invention relates to s charging method and-

apparatus and particularly to a method of and
apparatus for charging a mixture of a highly
volatile liquid and a relatively nonvolatile sub-
stance from a large container into a smaller con-
tainer, or into a plurality of smaller containers;

It is an object of my invention to provide an
improved charging method and more particularly
to maintain the proportions of the mixture sub-
stantially constant regardless of the level of the
mixture in the large container,

Tt is another object of my invention to main-
tain the proportions of the nrxture substantially
constant as the Ievel in the large container drops
angd to accomplish this result without the use of
metering devieces, pumps or other moving parts,
and without supervision. ) .

It is still another object of my invention to
provide an improved method for charging & miz-
ture of an insecticide, such as pyrethrum extract,
or pyrethrum extract and sesame oil, and a vola-
tile refrigerant, such as dichlorodiflucromethane,
into insecticide dispensers. It is a further object
of my invention o provide improved charging
apperatus for a mixture of & highly volatile liquid
and a nonvolatile substance.

These ang other objects are eflected by my
invention as will be apparent irom the following
description and cleims teken in connection with
the accompanying drawing, forming a part of this
application, in which: )

Fig. 1 is an enlavged view of one of the contain-
ers or dispensers to be filled; and,

Fig. 2 is o diagrammatic view of the charging
apparatus embodying my invention.

The copending application of William B. Ander~
son, Serial No. 462,257, filed October 16, 1942, also
assigned to the Westinghouse Electric & Manu-
facturing Company, discloses snd claims a charg-
ing system for charging a volatile flnid, or a mix-
ture of a volatile fluid and a nonvolatile sub-
stance, such as pyrethrum extract, from a large
container into smaller containers or dispensers
for insecticide mixture, for example. In accord-
ance with the Anderson invention, a quantity of
highly volatile fluid such as - dichlorodifluoro-
methane, and nonvolatile substances such as
pyrethrum extract and sesame ¢il are mixed in
a large container 10 (see Fig. 2) which is main-
tained at an elevated temperature by a heater 8.
A plurality of containers or dispensers Il to be
filled are placed in a tank of water 12, which is
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maintained at. an elevated temperature by a |

heater 9, but at a lower temperature than con-

tainer 10. The containers I{ are connected to 55

the large container 1§ by a manifcld {2 through
capillary tubes 18 associated with each container
11. The air is not exhausted from the containers
14, but the difference in temperature in container
{9 and in dispensers i} forces a predetermined
aiount of mixture from the large to the small
containers. After the containers (! have been
connected to the large containers {6 for sudl-
clent length of time, the containers i are re-
moved and the exposed ends of the capillary tubes
14 are sealed off,

- Tt wag found, however, that in practicing the
above charging method, variations occurred in
the proportions of the mixbure which was charged
into the small containers {{. In other words, the
amount of volatile substance decreased as the
1evel of mixture in the large container (6 dropped

- guring o charging cycle. In charging insecticide

dispensers, the cost of the main nonvolatile sub=
stance, namely, pyrethrum extract, is aboub
twensy-five times that of the volatile liquid, so
that it is important from the cost standpoint as
well as from & quality control standpoint to maln-
tain the proportions of the mixture substantially
constant. In charging the containers with the
insecticidal mixture set forth in the aforesaid
Anderson application, the following proporiions
by weight should be maintained: .

Cunces

Pyrethrem exraet e oo e mmce s 0.8
Sesame Ol e e 0.33
Dichlorodifluorometans - ecacam e 14.87
Ot e e e ——— 16.00

The reason why the amount of volatile sub-
stanceé in the mixture varied is that, as a charging
cycle progressed and the liquid level in the large
container 10 dropped, some of the volatile liquid
from the mixture vaporized to occupy the space

_vacated by the liquid mixture, thus robbing the
" liguid mixture of its volatile constituent.

" in aceordance with the-present invention, the
loss of volatile liquid from the mixture as the
liquig level drops is automatically compensated
for without the use of complicated controls, mov-
ing parts, meters and without supervision,
Referring again to Fig. 2 of the drawing, I
have shown diagrammatically a tank or stand-
pipe I5 connected by a conduit i6 at the top
thereof to the top of the large container 10 and
by another conduit 17 to the bottom of container
i0. Valves 18 and 19 are provided in the con-
duits 16 and 17, respectively. The standpipe- 45
must be properly proportioned as to size with




2
respect to the large container 10, as will be ex-
plained in detail hereinafter, and contains only
the volatile liquid and vapor.

In practicing my method, valves {8 and {9 and
a valve 20 in a conduit 2{ leadmg to manifold {3
are first closed. The large container 10 is filled
to the level shown with the desired mixture, for
example, the insecticidal mixture set forth above,
and the standpipe 1§ is filled to the same level\
with the volatile liquid only, in this case, di-
chlorodifiuoromethane. .

The mixture .in the tank 16 is heated to a
temperature, for example, of 140° ¥, and the vol-
atile liquid in standpipe {5 is maintained at a
temperature of about 135° F

(-]
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Valve {8 is then opened and the vapor pres- -

sures in the tank 10 and standpipe {5 equalize
through conduit {6. . Valve {9 is then opened and
the liquid levels in the tank 18 and standpipe {5
equalize through conduit 7. Valve 28 is then
opened and the small containers {{ begin to fill
with a résulting drop in the level of the mixture
in the tank 10, )

" After the valves 18 and 19 are opened and re-
gardless of whether mixture is being withdrawn
from tank {0, vapor from the large container
passes through conduit 16 and condenses in
standpipe 15 due to the lower temperature there-
in. However, the amount of vapor condensed is
“immediately returned to container 10 as liquid

through conduit {7, the constant circulation thus

maintaining a constant proportion of mixtures.
This also prevents the mixture from diffusing into
the standpipe 15. As liquid mixture is with-
drawn from the large container 18 for filling the
dispensers |1, the level in the large container 10
drops, with the result that a certair amount of
lquid dichlorodifluoromethane from the stand-
pipe 15 enters the mixture container {0 through
conduit #7 to maintain the liquid.levels in both
tanks constant. The amount of liquid dichloro-
difluoromethane which enters the mixture con-
tainer must equal in weight the amount of di-
chlorodifiuoromethane vapor which has vaporized
to occupy the space in the large container 10
vacated by the mixture, plus the amount of di-
chlorodifluoromethane vapor which has vaporized
to occupy the space in the standpipe i§ vacated
by the.dichlorodifiuoromethane liquid. The lig-
uid dichlorodifiluoromethane mixes with the mix-
.ture in tank 18 and maintains the proper propo1-
tion of the constituents of the mixture.

Knowing the temperatures and pressure pre-
vailing in the container {0 and standpipe 15, the
relative size of the standpipe 15 to the mixture
container may be calculated from known proper-
ties of any given refrigerant. For example, in
the apparatus shown, the temperature of the
mixture in the container {0 is 140° P, and the
-temperature of the dichlorodifluoromeéthane in

the standpipe 15 is 135° F. At 135° F., the den--

sity of liquid dichlorodifluoromethane is 73.63
pounds per cubic foot and the density of the
saturated vapor at 140° F, is 5.57 pounds per
cubic foot. Therefore, one cubic foot of liquid
dichlorodifluoromethane will supply 13.22 cubic
feet of vapor space vacated by mixfure in the
container 0. .However, the dichlorodifluorc-
methane liquid in standpipe 15 must also supply
one cubic foot of vapor to take the place of the
space vacated by one cubic foot of the liquid di-
chlorodifiuoromethane in the standpipe. Sub-
tracting 1 from 13.22, it is seen that the mix-
ture container (0 should be approximately 12.22
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times the diameter or cross-sectional area of the
standpipe 8.

In actual practice it was found that a la.rSe
tank having an external diameter of 30 inches
(with an inside diameter of 29+% inches) and two
standpipes with 6-inch internal diameters gave
a ratio sufficiently close to effect compensation,
standard sizes of tank and standpipes being read-
ily available. . The temperature of the standpipes

‘may be adjusted to compensate for variations.

The tank had an internal cross-sectional area of
660 square inches and the standpipes totaled
56.5 square inches, s¢ that the tank was 11.64

‘times the cross-sectional area of the standpipes

when theoretically it should be 12.22 times the
area. of the standpipes. Thus, there is g small
error, but this is not too great for practical pur-
poses.

Obviously, for different temperatures of di-
chlorodifluoromethane, or for other refrigerants,
the proportion of the cross-sectional areas of the
mixture container and standpipe would vary.
Thege proportions may be calculated in the same -
manner as the above values are calculated.

From the foregoing, it will.be apparent that I
have provided an improved method and means of
charging a mixture of relatively nonvolatile and
highly volatile liquids from a large container into .
smaller containers wherein the proportions of the
mixture remain substantially constant, and fur-
thermore, I accomplish this result without the
use of pumps, metering devices or other moving
parts and without supervision. .

While I have shown my invention in but one
form, it will be obvious to those skilled in the art
that it is not so limited, but is susceptible of vari-
ous changes and modifications without departing
from the spirit thereof, and I desire, therefore,
that only such limitations shall be placed there-
upon as are specifically set forth in the appended
claims.

What I claim is:

1. Those steps in the method of maintaining a
coastant proportion of the parts of a mixture be-
ing withdrawn from a closed container, which
mixture comprises a highly volatile liquid and a
relatively nonvolatile substance, which steps com- -
prise providing a supply of said highly volatile
liquid in another container so positioned that a
common liquid level is maintainable in both con-
tainers, the containers'being so proportioned that
sufficient volatile liquid will be added to the mix-
ture to compensate for the amount of volatile lig-
uid from the mixture which goes into the vapor
phase in the mixture vontainer when mixture is
withdrawn therefrom, equalizing the pressures
in the two containers and placing the liquid
phases of the two containers in communication.

2. Those steps in the method of maintaining a
constant proportion of the parts of a mixture
being withdrawn from a closed container, which
mixture comprises a volatile refrigerant and a :
relatively nonvolatile liquid, which steps comprise
nroviding a supply of said volatile refrigerant in
another container so positioned that a common
liquid level is maintained in both containers, the
cross-sectional areas of the containers being so -
proportioned that sufiicient volatile refrigerant
will be added to the mixture to compensate for the
amount of the volatile refrigerant from the mix-
ture which goes into the vapor phase in <the mix-
ture container when mixture is withdrawn there-
from, equalizing the pressures in the two contain-
ers and placing the liquid phases of the two con-
tainers in communication. ‘ v
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3. Those steps in the method of maintaining a
constant proportioning of the parts of a mixture
being withdrawn from a closed container, which
mixture comprises a highly volatile liquid and
pyrethrum extract, which steps comprise provid-
ing g supply of said highly volatile liquid in an-
other container so positioned that a common Ha-

" uid level is maintainable in both containers, the

" eonstant proportion

@

cross-sectional areas of the containers being so
proportioned that sufficient volatile liquid will be

added to the mixture to compensate for the

amount of volatile liquid from the mixture which
goes into the vapor phase in the mixture con-
tainer when mixture is withdrawn therefrom,
equalizing the pressures in the two containers
and placing the liquid phases of the two con~
tainers in communication.

4. Those steps in the method of maintaining &
of the parts of a mixture be-
ing withdrawn from a closed container, which
mixture comprises dichlorodiflucromethane and
pyrethrum extract, which steps comprise provid-
ing g supply of dichlorodiftuoromethane in an-
other container so positioned that a common lig-
uid level is maintainable in both containers, the
cross-sectional areas of the containers being so
proportioned that sufficient dichlorodifiuoro-
methane will be added to the mixture to com-
pensate for the amount of dichlorodifiuoro-
methane from the mixture which goes into the
vapor phase in the mixture container when mix-
ture is withdrawn therefrom, equalizing the pres-
sures in the two containers and placing the lg-
uid phases of the two containers in communica=-
tion.

5. The steps of the method claimed in claim 4
wherein the mixture comprises dichlorodifluoro-
methane, pyrethrum extract and sesame oil.

8. The method of maintaining a constant pro-
portion of the parts of a mixture being withdrawn
from & closed container, which mixture comprises
a highly volatile liquid and a relatively non-
volatile substance, which method comprises main-
teining the mixture ot an elevated temperature
in its container, providing a stpply of said highly
volatile liquid in another container at a lower
temperature than +hat of the mixture, said latter
container being so positioned that a common
liguid level is maintainabie in both containers, the
cross-sectional areas of the containers being so
proportioned that suficient volatile liguid will

to compensate for the

be added to the mixture
amount of volatile liquid from the mixture which
the mixture container

goes into the vapor phasein

when migture is withdrawn therefrom, equalizing
the pressures in the two containers, placing the
liquid phases of the two containers in commuini-
cation, and withdrawing the mixture from its
container. :

7. The method of maintaining a constant pro-
portion of the parts of a mixture being withdrawn
from g closed container, which mixzture comprises
a highly volatile liquid and a relatively nonvolatile
substance, which method comprises disposing a
quentity of the mixture in said container, provid-
ing a supply of said volatile liquid in another con-
tainer, said containers being so positioned that a
common liquid level is maintainable in both con-
tainers, maintaining a temperature differential
between the volatile liquid and the mixture such
that the temperature of the mixture is higher
than that of the volatile liquid, the cross-sectional
areas of the containers being'so proportioned that
sufficient volatile liquid will be added to the mix-
ture to compensate for the amount of volatile
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3
Hquid from the mixture which goes into the vapor
phase in the mixture container when mixture is
withdrawn therefrom, equalizing the pressures in
the two containers by placing their vapor phases
in communication, placing the liquid phases in
the two containers in free and open communica-
tion, and withdrawing the mixture from its con-
tainer.

8. The method of maintaining a constant pro-
portion of the parts of g mixture being withdrawn
from a closed container, which mixture comprises
a highly volatile liquid and & relatively nonyvola-
tile substance, which method comprises provid-
ing a supply of said highly volatile liquid in an-
other container, said containers being so posi-
tioned that a common liquid level is maintain-
able in both containers, maintaining a tempera~
ture differential between the volatile liquid and
the mixture such that the temperature of the
mixture is higher than that of the volatile liquid,
the cross-sectional areas of the containers being
so proportioned that sufficient volatile liquid will
be added to the mixture to compensate for the
amount of volatile liguid from the mixture which
goes into the vapor phase in the mixture container
when mixture is withdrawn therefrom, condensing
vapor of the volatile liquid and raising the liquid
head in the cooler container by placing the vapor
phases of the two containers in eommunication,
transferring volatile liquid from the volatile liguid
container to the mixture container by placing the
liquid. phases of the two containers in free and

-open communication with each other, thus utiliz-

ing the difference in the liquid head for said trans-
fer, and withdrawing the constantly proportioned
mixture from its container. . .

9, Those steps in the method of maintaining a
ponstant proportion of the parts of a mixture be- -
ing withdrawn from a closed container, which
mixture comprises s highly volatile ligquid and &
relja,tively nonvolatile substance, which steps com-
prise providing s supply of said highly volatile
liquid in another container so positioned that &
commeon liquid level is maintainable in both econ-
tainers, the cross-sectional areas of the contain- ‘
ers being so proportioned that sufiicient volatile
liguid will be added to the mizture to compensate
for the amount of volatile liguid from the mix-
ture which goes into the vapor phase in the mix-
ture container when mixture is withdrawn there-
from and so that the correct amount of volatile
fluig in the other container will vaporize as the
level in said other container drops, soualizing the
pressures in the two containers and placing the
il;quid phases in the two containers in cormmunica-
tion. ‘

10. Those steps in the method of maintaining 2
ponstant proportion of the parts of a mixzture be-
ing withdrawn from a closed container, which
mixture comprises a highly volatile liguid and a
relatively nonvolatile substance, which steps com-
prise providing a supply of said highly volatile
liguid in another container so positioned that a
common liquid level is maintainable in both con-
tainers, the cross-sectional areas of the containers
be:mg so proportioned that sufficient volatile liquid
will be added to the mixture to compensate for
the amount of volatile liguid which goes into the
vapor phase in the mixture container when mix-
ture is withdrawn therefrom and also to com-
pensate for the amount of volatile liquid which
vaporizes in the latter container when the liquid
level drops therein, equalizing the pressures in
the two containers and placing the liquid phases
of the two containers in communication.
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1i. Apparatus for charging g continuously uni-
form mixture of highly volatile liquid and a rela-
tively nonvolatile substance into one or more re-
ceptacles and for maintaining the proportions of
the mixture uniform, which apparatus comprises,
.& container for the mixture, a second container
. for holding a quantity of the volatile liquid only,
means adjacent the top of the containers for
placing them in free and open communication to
equalize constantly the pressures therein, means
adjacent the bottom of the containers for equaliz-
ing the liquid levels therein, means for maintain-
ing the temperature of the mixture container and
_ its contents higher than that of the second con-
tainer and means for discharging liquid mixture
from its container to said receptacle. )
12. Apparatus for charging a continuously uni-

form mixture of highly volatile liquid and g rela-

tively nonvolatile substance into one or more re-
ceptacles and for maintaining the proportions of
«
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the mixture uniform, which apparatus coniprises,
& container for the mixture, a second container
for holding a quantity of che volatile liquid only,
means adjacent the top of the containers for plac-
ing them in free and open communication to
equalize constantly the pressures therein, means
adjacent the bottom of the containers for equal-.

izing the liquid levels therein, the cross-sectional -

area of said containers being so proportioned that
volatile liquid flows automatically from the\\sec-
ond container to the mixture container in a vel~

‘ume sufficient to compensate for the liquid lest

from the mixture by vaporization as the level.in .
the mixture container drops, means for maintain- -
ing the temperature of the mixture container and
its contents higher than that of the second con- -
tainer and means for discharging liquid mixture

- from its container to said receptacle.

GEORGE E. COYLE, Jr.



