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This invention relates in general to im~ 
provements and apparatus by means of WlllCh 
carbon dioxide containers or tanks such as 
‘are used for example in ?re extinguishers can 
be recharged with the proper amount of car 
bon dioxide from commercial cylinders of 
carbon dioxide. 
A further ‘object of this invention is the 

provision of apparatus by means of which 
such containers or tanks may be ?lled with 
the required amount of carbon dioxide under 
the correct pressure from commercial cylin-' 
ders without returning the containers or tanks 
to the ?lling station. > 
A still further object of this invention is 

the provision of apparatus of this nature by 
means of which the containers or tanks may 
be rapidly and efficiently charged without un 
due expense and without Waste of gas from 
the commercial cylinders. 
A still further object of theinvention is the 

provision of relatively simple apparatus by 
, means of which these objects may be readily 
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.attained. 
A still further object of the invention is the 

provision of apparatus having a safety blow 
out disc in the delivery line by means of 
which excessive pressure may be relieved 
without damage to any of the apparatus. 
A still further object is the provision in 

the piping system‘ of a strainer through which 
the gas must pass before reaching the con 
tainer or tank being ?lled to remove foreign 

- material and the like therefrom. - 
An additional object is the provision of 

means by which it may be ascertained when 
the correct amount of carbon dioxide has been 
forced into the container or tank to be 
charged. '’ 
These and other objects as will appear from 

the following disclosure are secured by means 
of this invention. 
This invention resides substantially in the 

combination, construction, arrangement and 
relative location of parts, all as will be de 
scribed in greater detail hereafter. 

Referring to the drawing; 
Figure l is an elevational View of the appa 

ratus of this invention showing some parts 
in vertical cross-sectional view; ’ 

1930'.‘ Serial No. 450,412. 

Figure 2 is another detail view showing 
the strainer construction and the'connections 
to the valve of the commercial container‘. 
As is well known, carbon dioxide, which is 

a highly ei?cient agent for the purpose, is 
now extensively used in ?re extinguishing 
apparatus. While carbon dioxide for large 
?re extinguishing systems is usually supplied 
in special large containers, for portable ex 
tinguisher use and for small built-in instal 
lations it is supplied in relatively small cyl 
inders which contain a su?icient amount for 
the particular purpose in hand. When it 
becomes desirable to ?ll or re?ll such small 
containers or cylinders, it has heretofore 
been generally necessary to return these tanks 
to central carbon dioxide producing plants 
where they may be re?lled. Such plants are 
relatively few in number and are widely dis 
tributed over the country, so that it is an ex 
pensive and slow procedure to return these 
small containers for re?lling in the‘ usual 
manner. On the other hand, large commer 
cial tanks are obtainable at the various cen 
tral carbon dioxide producing plants through 
out the country, and it would, be highly ad 
vantageous to be able to ef?ciently and rapid 
ly recharge the small containers from the 
large commercial‘ containers, which could be 
transported from the central plants so as to be 
available at numerous distributing points 
throughout the country. At such distribut 
ing points there would be kept a reserve of 
large commercial containers sothat the small 
tanks could be ?lled therefrom in an efficient 
and inexpensive manner. '. . 

Since the carbon dioxide is contained in‘ 
these large tanks in liquid form under a con-_ 
siderable pressure, it would appear to be an 
exceedingly simple process to connect the 
smaller tank to the larger tank. and. ?ll it 
therefrom. Such, however, is not the case. 
In order to get anywhere near the proper. 
amount of carbon dioxide in the smaller c0n— 
tainers vit has been found necessary to ?rst 
charge the smaller tank from the larger tank 
and then permit the gas to escape from the 
smaller tank into the atmosphere so as to 
effect a cooling of the smaller tank by reason 
of the expansion of the carbon dioxide dis 
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charged from‘ the smaller tank. The small 
tank is again rechar ed and discharged and 
?nally charged a thir time before it will take 
in the pro r amount of carbon dioxide. As 
a result 0 such method the small tank must 
be twice discharged into the atmosphere, re-. 
sulting'in a very large loss of carbon dioxide 
as well as a loss in time consumed in these op 
erations}- It will, of course, be understood 
that the carbon dioxide is usually main 
tained in cylinders under such pressures, that 
below the critical temperature of carbon d.1~ 
oxide, which is 88.4° F., the carbon dioxide _1s 
mostly in liquid'form, the proportion of liquld 
increasing with decrease in temperature. It 
will, therefore, be understood that when the 
small cylinder is sutliciently cooled by the 
above method, a greatenproportion of liquid 
will be transferred and it is then possible to 
?ll it with the desired amount. 
The purpose of the apparatus of the pres 

ent invention is to avoid the above-mentioned 
di?culties and to provide a simple assembly 
by means of which the smaller containers 
ma be charged from'the large containers 
wit out any loss of gas and with only one 
charging operation. This apparatus is, of 
course, much simpler than the apparatus em 
ployed in the large gas generating plants 
and can, therefore, easily attain wide distri 
bution so as to be more available for use in 
charging the small containers. ' 
The apparatus involved is shown in the 

drawing as comprising a supporting base 
1, to which is secured a driving electric 
motor 2. The current leads at 3 pass through 
the switch box 4 and through nipple 5 to the 
motor. The motor is provided with a spur 
gear 6 which meshes with the large driving 
gear 7 within the casing 8 of a pumping ap 
paratus. The‘shaft on which gear is sup 
orted is provided with the eccentric 9 which 

is connected to the cross head 11 by means 
of the connecting rod '10. The cross head 
11 oscillates within the vertical casing 12 
and in turn is connected by means of piston 
rod 13 extending through the packing gland 
14 with the piston 16 within cylinder 15. 
Piston 16 is provided with a number of ports 
17 extending all the way therethrough, which 
ports are controlled by means of a valve 18 
which slides on a bolt 19 secured to the 
piston. A spring is provided as shown, for 
holding the valve 18 on its seat and closing 
ports 17. 'The upper end of cylinder 15 is 
closed by a plate 20 which has a port extend 
ing therethrough, which port is normally 
closed by the ball check valve 21. On top 
of plate 20 is secured a head 23 provided with 
a recess within which the ball check valve 
21 is mounted, as well as the spring 22 for 

_ holding the check valve seated. I g The upper 

end of the head isprovided with a transverse 
passage 25 which is in communication with 
the cylinder 15through the passages 24 in 

form at a temperature of minus 57° C. 
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the head when the ball check valve is un 
seated. The right hand end of .passage 25 
is closed by means of a thin safet 'disc 27 
‘which is held on a gas tight seat y’means 
of the plug 26'which has a hole therethrough. 
The safety disc 27 is made of thin metal of 
such strength that it will burst when the‘ . 

redeter- , pressure in the system exceeds a 
mined maximum. ‘In the other en of pas 
sage 25 is secured a nipple 28. Secured to the 
nipple by a coupling nut 29 is a ?exible hose 
30 which is in turn secured by nut 31 to one 
port of a control valve 32. The other port 
is connected by the nipple 33 with the valve 
34 on the small gas container 35. The lever 
36’ controls the valve34. It is common prac 
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tice to supply the large commercial containers . 
either with or without a syphon tube. If 
thegcontainer employed with this apparatus 
has a siphon tube it is supported in its usual 
:vertical position as illustrated in Fig. 1, 
but if it has no syphon tube, it will be con 
nected to pipe 50 in an inverted position. The 
reason for this is that most of the carbon 
dioxide is in liquid form which it is de 
sired to deliver to the small container with 
as little of it returning to gas form as possible. 

i The reason for employing the commercial 
cylinder without a siphon tube in an inverted 
position will be found in Rustige United 
States Patent No. 1,335,394. Very brie?y, it 
has been found that when a commercial con-' 
tainer without a siphon tube is employed in 
an erect position, the discharge from the con 
tainer takes place from the gaseous space 
overlying the liquid in the container, and as 
the discharge is taking place, some of the 
liquid in‘the container evaporates to supply 
the additional gas which is removed and this 
vaporization takes place so quickly that the 
heat required for the vaporization is not re 
moved from the surrounding atmosphere, but 
from the liquid within the container, with the 
result that the liquid is reduced to so low a 
temperature that it freezes into a solid mass 
of carbon dioxide snow, which ?rst beginsIto 

f, 
however, a siphon tube ‘is employed in the 
container, or if the container having no 
siphon tube is emptied in an inverted posi 
tion, the liquid portion of the contents will 
be removed ?rst with practically no oppor 
tunity for expansion, so that freezing-up 
of the liquid in the cylinder, as well as the 
valve passages, is not encountered. There 
fore, the reason for employing the commercial 
container without a syphon tube in an in 
verted position is to, remove the liquid por~ 
tion of the contents and thus avoid freezing 
and clogging of the valve passages and the 
connecting pipe line. ' 
There is still another reason for removing 

the liquid portion of the contents rather than 
the gaseous portion, and that is that, except 
above the critical temperature of carbon di 
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oxide, the density of the gaseous portion is 
so little that the particular apparatus which 
is employed will not pump the gas. Of 
course, the pump could be designed to trans 
fer gas, but it will be understood that the 
pumping operation would have to extend 
over a much longer period of time to pump 
the same weight of a less dense medium. 
The lower end of cylinder 15 is provided 

with a port in which is secured the nipple 
36. A ?exible hose 38 is secured at one end 
to the nipple by the nut 37, and at its other 
end by nut 39 to a short length of pipe 50. 
This pipe is secured by nut 40 to a coupling 
member 41 which has a portion thereof in the 
form of a nut by means of which it is secured 
to the threaded extension of the valve 44 of 
the large commercial container 46. The 
valve 44 is provided with the stem 45 by 
means of which it is operated. This large 
container 46 is the container from which it 
is desired to ?ll the small ?re extinguishing 
container 35 with the desired amount of car 
bon dioxide. At 47 is diagrammatically il 

. lustrated a scale on which the smaller con 
tainer rests while being charged and by 
means of which it is possible to tell when 
the small container is fully charged. 
As shown in Fig. 2 the delivery line from 

the large commercial container which is used 
as a supply source is provided with a strainer 
51 for removing foreign material from the 
carbon dioxide as it passes therethrough. 

In the operation of the apparatusthe large 
container 46 is coupled to the intake pipe of 
the compressor and the small container is in 

\ turn coupled to pipe 33. The valve 34 of the 
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small container is opened by means of the le 
ver 36'. Likewise the valve 44 of the large 
container is opened by the application of a 
similar lever to the valve stem 45. In prac 
tice the compressor is ?rst started running 
before the valve 44 is opened. Valve 32 hav 
ing also been opened and with the compressor 
running, the small container 35 is ?lled until 
the scales indicate that the desired amount 
is therein. Valve 32 is then closed, the com 
pressor being stopped and after valve 34 is 
closed the tank 35 is disconnected from the 
line. During the operation of the apparatus, 
if for any reason the pressure in this system 
exceeds the predetermined desired amount 
the blow-out disc 27 will fracture thus pre 
venting any injury to the apparatus. It is 
preferable in apparatus of this type to sup 
ply the carbon dioxide to the lower end of 
cylinder 15 and to construct the piston with 
ports and a valve as shown, so that the car 
bon dioxide is delivered to the space above 
the piston during the full non-pumping 
stroke thereof. During the upstroke valve 
18 is seated and the pressure created in the 
cylinder is sufficient to unseat the check valve 
21 and force the carbon dioxide into cylin 
der 35. 
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For purposes of description of the princi 
ples of this invention reference has been 
made to small cylinders to be charged from 
large commercial cylinders. Those skilled 
in the art will appreciate that this invention 
is not in any sense so limited in practical use. 
The cylinder, tanks, or container to be ?lled 
may be of any size, shape and construction 
either with or without a syphon tube. If 
they have no siphon tube, a special valve or 
its equivalent may be used to insure delivery 
of liquid therefrom. A container without 
a syphon tube or its equivalent is not satis 
factory for use in ?re extinguishing appa 
ratus for wellknown reasons. The standard 
or commercial cylinders referred to as the 
source of carbon dioxide are the type used in 
the soda water industry without siphon tubes 
but notv necessarily so. Where the contain 
er to be ?lled is smaller than the commercial 
cylinder as a source, only one commercial 
cylinder need be used but where it is larger a 
bank of commercial cylinders may be used. 
From the foregoing disclosure it will be 

apparent that I have devised a system of the 
type described embodying certain principles 
of construction and operation which may be 
embodied in other physical forms, without 
departing from the spirit and scope of the 
invention. I do not, therefore, desire to be 
strictly limited to the disclosure as given in 
the drawing and speci?cation, but rather to 
the scope of the invention as it is de?ned in 
the appended claim. , 
What I seek to secure by United States 

Letters Patent is: > 
The method of transferring liquid carbon 

dioxide under its own vapor pressure from 
a supply container to another container 
through an intermediate chamber, which con 
sists in delivering liquid carbon dioxide un 
der its own vapor pressure from the supply 
container to the receiving container through 
the intermediate chamber, isolating the ‘in 
termediate chamber from the supply contain 
er, increasing the pressure in said chamber 
above that in the receiving container‘ to cause 
?ow of carbon dioxide from said chamber to 
said receiving container, isolatingsaid cham 
ber from said receiving container, decreas 
ing the pressure in said chamber to below 
that in the supply container, so that the 
isolation of said chamber from the supply. 
container is removed and the flow of liquid‘ 
carbon dioxide under its own vapor pressure 
into said chamber is reestablished, and re 
peating the cycle of operations. 
In testimony whereof I have hereunto set 

my hand on this 1st day of May. A. D.. 1930. 
WALTER H. FREYGANG. 
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