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This invention relates in general to a method 
and means for using carbon dioxide to extinguish 
fires and especially to distribute carbon dioxide 
SnOW by the fluid pressure from a tank or con 
tainer of liquid carbon dioxide under high pres 
Stre. 
AS ordinarily used for fire extinguishing pur 

pOSes, the carbon dioxide is maintained under 
high pressure in a container and at ordinary 
temperatures this carbon dioxide is in liquid 
form. Suitable means are then provided for dis 
Charging the carbon dioxide fluid from the coin 
tainer to be carried by piping or hose and dis 
Charged in a Stream to blanket and extinguish 
a fire. When the Stream is discharged into the 
atmosphere the liquid takes, largely, a gaseous 
form and under certain conditions a portion of 
Said Stream of gas Will form a carbon dioxide 
snow. 

AS. is now Well known CO2 Snow. is a desirable 
form to better lower the temperature and 
blanket and So extinguish a flame and Various 
means have been devised to create as much snow 
as possible from the discharging stream of fluid 
from a high pressure container. 
Another raethod of using CO2 as a fire extin 

guishing medium is to maintain a quantity in 
a large tank at a low pressure So a large amount 
of CO2 can be discharged, principally as a gas, 
in a short time on to a fire. With this method 
the temperature of the CO2 is controlled and 
maintained near Zero by a refrigerating System 
to avoid high pressures and heavy and ex 
pensive containerS. 
The amount of Snow obtainable from liquid 

CO2 when discharged from a container is limited, 
so as a means of obtaining as much Snow as is 
practically possible, in my present method I 
convert commercial CO2 into a Snow by shaving 
it from blocks of dry ice and carry it in the 
stream of fluid flowing from a container of 
liquid CO2 to discharge and Spread it onto a 
fire. In this way I utilize all of the commercial 
dry ice as a snow and without first liquefying 
and then losing a certain amount of Snow in its 
discharge, and at the same time utilize what 
ever snow may be obtained from the liquid CO2. 
In other Words, if the practical limit of Snow. 
obtainable from a quantity of liquid CO2 is. One 
third or 33% snow, then discharging a fifty 
pound container of liquid CO2 about Seventeen 
pounds of snow may be obtainable, while by 
my method of using a twenty five pound Con 
tainer of liquid. CO2 and a twenty five pound 

10 

5 

20 

25 

30 

35 

40 

45 

50 

With the liquid, I obtain a .50% discharge: of Snow 
and disregarding any Snow obtainable from the 
liquid. This amount of Snow can be increased 
by discharging fifty pounds of dry ice as Snow 
With tWenty five pounds of liquid to obtain a 
66% proportion of snow. 
The handling of CO2 as dry ice has been made 

Convenient by being packed in baisa containers 
and it is ea Silly in Sulated to prevent handling 
loSS as it has a property of forming a fog to 
help protect its surface where exposed. A 
blanket thrown. Over an open container will help 
prevent dissipation of the protecting, layer of 
fog While. in proceSS of tranSporting and han - 
dling. However, Sufficient insulation Will reduce 
all loSS to a minimum, and for extended storage 
an insulated Subterranean. Storage Space answers 
all requirements. 
There is always a loSS in converting a Sub 

stance from one form into another and my 
method avoids these losses as far as the dry 
ice used. My method is Suitable for permanent 
installations and is eSpecially adaptable for use 
on a mobile unit, as a truck, for fire fighting. 
The loss in handling, transporting and storing 
dry ice by Sublinnation can be made Small and, 
compared to the liquid form, is also compensated 
for, by the ease in handling, the original cost 
and avoidance of expensive containers. 
One of the objects of this invention is to pro 

Wide a method of using CO2 dry ice as a Snow to 
extinguish a fire. 
Another object is to provide a means. of hold 

ing. CO2 in its commercial form and converting. 
it into Snow to be discharged on to a fire by a 
stream of fluid from a container of liquid CO2. 
Another object is to provide means to reduce 

and regulate the preSSure of fluid froin the con 
tainer to: a ShaWer. 
Another object is to provide means to dis 

charge one container at a time in a series of con 
nected ContainerS. 
With the foregoing and other objects in view 

which Will appear as the description proceeds, 
the invention consists in certain features of 
novelty in the method and in the construction, 
combination and arrangement of parts by which 
the Said objectS. are attained, the invention being 
more particularly pointed out in the claims. 
In the accompanying drawings, 
Figure 1 is a front elevation of means en 

bodying my invention and shown partly in sec 
tion onlines a-fia, b-?band tic-c of Fig. 3. 

Fig. 2 is an enlarged view of an elevation of a 
block of dry ice shaved into snow and discharged 55 portion of the shaver on line. 2-2 of Fig. 1. 
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Fig. 3 is an end elevation of my apparatus as 

in Fig. 1, ShoWing the arrangement of parts 
with a motor and Variable speed gear box. 

Fig. 4 is an enlarged view of a sectional cle 
Vation of a carbon dioxide container with a fluid 
expanding Siphon tube as in Fig. 1 but formed 
into a coil for additional expansion into the dis 
charge line. 

Fig. 5 is an enlarged view of a portion of the 
Shaiver at the discharge passage through said 
shaver as in Fig. 2, to show lining. 

Fig. 6 is a Side elevation of a quick acting 
discharge valve to be operated by a right hand 
rotated sleeve and shown in place on Sectioned 
container B in Fig. 1. 

Fig. 7 is a Sectional elevation on line - of 
Fig. 6. 

Fig. 8 is a Side elevation of a valve as in Fig. 
6 but operated by a left hand rotated sleeve and 
ShoWn in place on container A in Fig. . 

Fig. 9 is a plan view of three Valves as located 
On three containers connected in Series and With 
the mechanism for Operating Said Valves to dis 
charge the containers in Succession and one at a 
time. 

FigS. 10, 11 and 12 are plan Views of the Valves, 
as in Fig. 9, to show the different positions of the 
valve discharge mechanism when said valves are 
operated. 

Figs, 13 and 14 are plan Views of a valve in 
closed and open position, as in Figs. 9 and 10 re 
spectively, but with a modified control mechanism 
party in Section. On line 3 of Fig. 5. 

Fig. 15 is a Side elevation of a portion of the 
valve in Fig. 14 as indicated by line 5-5. 

Fig. 16 is an enlarged. Sectional VieW of the 
ratchet mechanism of Fig. 4. 

Fig. 17 is a Sectional view on line - of 
Fig. 16. 
Referring to the drawings of my fire extin 

guishing apparatus, one or more containers or 
tanks A, B, etc. of the usual steel cylinder Con 
struction and charged with carbon dioxide under 
pressure, can be used. 2 represents the liquid 
carbon dioxide and is shown in Sectioned Con 
tainer B. Each container has a discharge Valve 
fastened into its top as by Screw threads. 

In the present construction, and as a conven 
ient method of operation, to release the carbon 
dioxide from a series of containers One at a time 
in succession, a left hand operated sleeve to dis 
charge valve 3L is provided for the first container 
A, the third container C, etc. The second and 
fourth containers B, D, etc., are provided with 
a right hand operated sleeeve to discharge valves 
3R. 

In Fig. 1 is shown an outfit for Stationary use 
or a mobile truck unit but with only two con 
tainers A and B as sufficient to illustrate them 
with their operating valves 3L and 3R. In FigS. 9 
to 12 are shown valves 3L, 3R, 3L, in order as 
they would be located on a series of three con 
tainers, to be repeated as desired. 
The discharge valves 3 and 3R are prefer 

ably of a quick release type which can be operated 
individually and when connected in Series, as 
shown in Figs. 1 and 9, can be operated in suc 
cession one after the other to discharge the CO2 
from one container at a time. That is, the valve 
3L of the first container A is opened and as soon 
as container A is emptied, the valve 3R, of the 
second container B is opened by the valve 3L, 
and so on. With each of the containers connected 
in Series. 
This action of using the contents of Only One 
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2,310,552 
container at a time has the advantage that only 
the containers, wholly or partly, discharged in ex 
tinguishing a fire have to be recharged. Where 
the valves of all containers are opened at the 
Same time, all of the containers are discharging 
at Once and SO all containers have to be discon 
nected and recharged, While the amount of car 
bon dioxide used may only equal the contents of 
One container. This latter method is illustrated 
in the patent to Freygand, June 19, 1928, Number 
1674,427. - 

In FigS. 1 and 3, tWO Containers A and B are 
shown connected into a main pipe 4 by branch 
pipes 5. Each branch pipe 5 has a check valve 6 
which allows the carbon dioxide to flow freely 
from the container to the main pipe 4 but pre 
vents the fluid flowing in a reverse direction, i. e. 
from the main line 4 into a container. In Fig. 1 
container B, shown in section, has a siphon tube 
extending from the top of said container to near 

the bottom in the liquid carbon dioxide 2. The 
siphon tube has a Small passage 8 at the bot 
tom, With a graduated opening into Said passage 
8, and a passage Which increases in size by suc 
cessive steps as 9 and 0 to the top. 
In this Way a partial expansion of the fluid oc 

curs in the siphon tube l, depending on the 
amount of increase in size from the bottom to the 
top. In my Patent No. 2,143,635 I have a similar 
siphon tube but as an additional means for in 
creasing and controlling the expansion of the fluid 
in the discharge system, I employ an expansion 
coil . . Coil is shown in FigS. and 3 in the 
main pipe line 4 and acts as a common expansion 

f2 is a housing for 
coil With insulation 3. The branch lines 5 
and the main line 4 are insulated by 4. 
A shaver 5 having a body 6 with a chamber 
is provided for holding blocks of dry ice 8 

which are loaded into said chamber 7 through a 
removable insulated cover 9 at the top. As 
commercial dry ice comes in blocks the shaver 
chamber 7 is of a Square Section and a size to 
accommodate the desired number of blocks to be 
used. The CO2, or dry ice 8, rests on a horizon 
tally disposed rotating cylindrical cutter 20 with 
suitable cutting edges 2 Which are formed about 
the periphery of said cutter by horizontally 
formed grooves 22 which are spaced apart and 
extend from end to end of Said cutter 2. The 
ends of cutter 20 fits tWO Sides of chamber I and 
the botton of said chamber is formed into a half 
circle to fit the periphery of the lower half of 
cutter 20 (shown in section in Fig. 2). 
A passage 23, formed in body 6 and circular 

in section, extends horizontally through shaver 5 
and is located in relation to the periphery of cut 
ter 20 So that the grooves 22 of said cutter form 
a portion of said passage 23 when in register 
thereWith. (Figs. 2 and 5.) The proportion of the 
area. Of a grOOWe 22 to that of the passage 23 
can be a small or a large percentage as desired. 
That is, the path 24 of the periphery of cutter 20 
can pass acroSS or below the center 25 of passage 
23, instead of above said center, as shown, in Fig. 
5. The passage 23 is lined With Lucite or other 
Satisfactory material 26 to prevent the shaved dry 
ice Or SnOW from sticking in said passage as it has 
a tendency to do on metal surface. The lining 
in the grooves 22 are indicated as 26. 
The ends of cutter 29 and the portions 27 of 

the periphery of cutter 20 between the grooves 22 
Serve to Seal the passage 23 where it passes said 
Cutter. Passage 23 is continued from shaver 5, 
through a hoSe 28, of suitable length with dis 
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charge nozzle or horn 29, and of the same size or 
larger as shown. 
Cutter 20 is rotated by its shaft 39, pulley 31, 

belt 32, variable speed gear 33 and motor 34. 
The shaver 5 and its cover 9 have suitable 

insulation 35. Through the cover . A 9 is shown 
the stem 36 of a plate 3 which rests on the 
top of the dry ice A8 and having a cup 38 for 
holding Weights 33 to regulate the feed of the 
blocks of said dry ice on the cutter 20. 

In Fig. 4 is shown an expansion coil 40 as 
a part of the Siphon tube Ti' to be used indi 
vidually With a single container , or With con 
tainers A, B, etc. connected in series, in place 
of the connon coil , or to supplement said 
coil . Siphon tube has a Small passage 
8 at the bottom, an intermediate passage 9 and 
its largest passage 8 through coil 40 into the 
valve 3. The action of the siphon 7 with its 
coil 4 is to reduce the pressure of the fluid from 
container , which Will ordinarily be about 800 
pounds per square inch, to approximately 400 
pounds or less as it leaves the valve 3 and So 
helps to prevent recoil of the container. Recoil 
prevention becoiles more important With the 
higher pressures and also when the containers 
are manually handled. The action of the siphon 
7 with its coil 49 is, also, to provide a safety 
device to reduce the pressure in the container 
when conditions of outside temperature have in 
creased the pressure to Such an extent that the 
Opening of valve 3 will rupture the pipe or hose 
connected to said valve, as sometimes happens 
where the container pressure is carried through 
connections to a restricted discharge Opening. 
And this condition is approached by loading the 
discharge passage With Snow. 
The function of coil , used either singly or 

with coil 49 as desired, is to reduce the fluid 
pressure in the discharge system to the desired 
point at the passage 23 of shaver 5 so as to 
discharge fire extinguishing Snow and fluid a 
proper distance from nozzle 29. 
In Figs. 6, 7 and 8 is shown a valve for dis 

charging fluid from high preSSure containers, aS 
A. and fs of Fig. 1. The valves of Figs. 6 and 8 
are called right hand and left hand valves, re 
spectively, and are identical in construction ex 
cept for the releasing means which operate in 
a right hand and left hand direction, as ex 
plained presently. the valve of Fig. 6 is there 
fore referred to as 3R, and of Fig. 8 as 3L. 
In the sectional view of 3R, of Fig. 7, i? is 

a body threaded at 42 for fastening into a con 
tainer and having an inlet passage 43 extend 
ing up into a valve chamber 44. A laterally 
extending boss with passage 65 communicating 
with passage 33, provides means for holding a 
nut 45 with a safety disk in the usual manner. 
Another laterally extending boss has a discharge 
passage is from chamber 44 and is externally 
threaded for a pipe or hose connection. The 
opening and closing of passage 43 is controlled 
by a valve 48 having a stem 49 and a nut 50 
with a compression spring 5 bearing against 
the bottom of said nut 59. 

52 is a hollow bonnet threaded onto body 4. 
to inclose a diaphragm 53 which is clamped, 
top and bottom around its edge, between Said 
bonnet and body, as shown, to prevent leakage 
from said body A and at the same time allow 
for operation of the valve 48 by means exter 
nal to said diaphragm by flexing the central 
part of said diaphragm. Contacting With the 
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3. 
ried by a crosshead 55 through which it is 
threaded. Crosshead 55 has sliding contact With 
the cylindrical chamber in bonnet 52. While Screty 
54 slides through the top of bonnet 52 for quick 
opening of valve 48. Turning screw 54 by hand 
Wheel 56 provides for opening or closing valve 
48 independently of crosshead 55. 57 is a sleeve 
mounted on bonnet 52 with a limited rotative 
movement thereon and guided between a shoul 
der On said bonnet and a bonnet nult 58. Rota 
tive movement is imparted to sleeve 5: by a 
handle 59. Two crosshead pins 8 extend 
through vertical slots 6 in bonnet 52 and the 
compound slots in sleeve 57. Said compound 
slots have a horizontal part 62 for locking cross 
head 55 in its lowest position and a diagonal 
part 63 in which said pins 60 travel when sleeve 
57 is partly rotated by means of handle 59. 

In the position shown in Figs. 6, 7 and 8 the 
crosshead 55 is locked in its lowest position by 
pins 69 in horizontal slots 62. Rotating sleeve 
37 by means of handle 59 unlocks pins 60 from 
slots 62 and allows them to rise in diagonal 
slotS 63 in said sleeve S and in vertical slots 
6 l in bonnet 52 when the crosshead 55 moves 
upWard under action of Valve Spring 5 and 
the pressure in a container to open the valve 
48. The spring 5 is preferably of sufficient 
strength to overcome the Weight of valve 48 and 
to also balance the pressure of a ratchet Oper 
ating spring 84 described later in a modified 
control construction, as the fluid pressure in a 
container will open the valve. 
Means for Opening the valves in succession to 

discharge contents of containers A, B and C, 
one at a time, is shown in Figs. 9 to 12. Extend 
ing through each handle 59 is a pivot pin 64. 
Valve 3L on container A has a pul rod 65 con 
nected to pin 64 and also a push rod 65 with 
a control spring 6 and a hook 68 for operative 
contact With pivot pin 64 of Valve 3R, On con 
tainer B. Also pivoted to pin 64 of 3R on con 
tainer B is a pull rod 69 with a control spring 
70 and a hook f for operative contact with 
pivot pin 64 of Valve 3L of container C. 2 
and 73 are guide pins for rods 66 and 69, re 
Spectively, and attached to the bonnet 52 of 3. 
(See also Fig. 6). 
Means for closing each valve after its con 

tainer contents are discharged, and so opening 
the valve of the succeeding container, is as foll 
lows: 4 is a pin, fastened into bonnet 52, and 
With a suitable arc shaped rod 75, as shown, 
for holding a coil spring 6. Spring S is com 
pressed by a pin 77, fastened into sleeve 57, and 
sliding over rod 75 when said sleeve is rotated. 

Closed and open positions of valve 48, as shown 
by the position of sleeve 57, are indicated by 
radial line C for closed positicn, and by radial 
line O for open position, of handle 53, While 
radial lines C and O' are closed and open posi 
tions of pin . The arrow in each case shows 
direction of movement of handle 59 to open valve 
(8. 
The operation of the valves is as follows: in 

Fig. 9 all valves are closed and pulling rod 65 
rotates sleeve 57 by handle 59, of valve 3L on 
container A, from C to O to unlock and release 
pins 65 from horizontal slots 62 (Fig. 8) when 
the valve 48 (Fig. 7) is raised and held open 
by the pressure in container A until the CO2 
is exhausted therefrom. When handle 59 moves 
from C to O, pin 7 moves from C’ to O'. Fin 
it contacts with spring 76, as the pins 69 (Fig. 

top center of diaphragm 53 is a screw 54 car- 758) are unlocked from and leave horizontal slots 
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62, and the raising of valve 48 by its container 
pressure compresses and holds Spring 76 com 
pressed (Fig. 10) until the fluid pressure is ex 
hausted, when the spring 76 rotates sleeve 57 
back to its closed position C (Fig. 11) depress 
ing crosshead 55 and closing valve 48. 
When valve handle 59 of container A is moved 

from position C of Fig. 9 to position O of Fig. 10, 
hook 68 of rod 66 engages handle pin 64 of valve 
3R, on container B and when the pressure of A 
is exhausted and spring 76 rotates handle 59 
of A from O (Fig. 10) to C (Fig. 11), rod 66 
pushes handle 59 of B from position C (Fig. 10) 
to position O (Fig. 11) opening valve 3R to dis 
charge container B. The fluid pressure of con 
tainer fB in Opening Valve 3R, compresses its 
spring 76 (Fig. 11) while hook 7 of pull rod 69 
engages with handle pivot pin 64 of the valve 
3L of container C. Then the exhausting of 
fiuid pressure in container B, by the discharge 
of its contents, will release spring 76 of 3R to 
move its handle 59 from position O (Fig. 11) 
to position C (Fig. 12), closing the valve 3R, of 
lib and opening the valve 3L of C by moving 
handle 59 of C from C (Fig. 11) to O (Fig. 12) 
by means of rod 69. Thus any number of con 
tainers in Series can be discharged one at a time. 

It will be noted that in the operation of open 
ing a valve, the sleeve 57 has only to be rotated 
a portion of its travel to unlock and release pins 
60 from horizontal slots 62, when the fluid pres 
Sure in a container Will Operate the Valve to full 
Open position. A Spring 6 is therefore not com 
pressed until the valve is released to allow fluid 
pressure to compress said Spring. Also the com 
pressed spring has only to release a Succeeding 
valve in the first portion of its travel and close 
its own valve by the balance of said travel. 
The guide pin 72 is located to disengage the 

hook 68 of rod 66 from handle pin 64 near the 
end of its travel from its position in Fig. 10 to 
that of Fig. 11, so that when handle 59 of 3R. 
on container í B is in an open position O (Fig. 11) 
it can move to a closed position C as in Figs. 12 
and 9 without operating valve 3L of A. 
In the same Way guide pin 73 is located to dis 

engage the hook 7 of rod 69 from the handle pin 
64 near the end of its travel from its position in 
Fig. 11 to that of Fig. 12, so when the handle 59 
on container C is in an open position O (Fig. 12) 
it can move to a closed position C, as in Fig. 9, 
without operating valve 3R, of container B. 

Figs. 13 to 17 show modified control means 
for closing the valves of a Series of containers 
in place of the spring 76 in Figs. 9 to 12. The 
valve shown in Figs. 13, 14 and 15 is the valve 
3L of Fig. 8 and the parts are the same as shown 
in Section of Fig. 7. Mounted on the bonnet 52 
is a cylinder 78 having a piston 79 with a piston 
rod 80 for compressing a heavy spring 8 and an 
oppositely disposed piston 82 with a piston rod 
83 for compressing a light spring 84. Between 
pistons 79 and 82 is a port 85 which communi 
Cates with the valve chamber 44 by means of 
pipe 86. 

Also mounted on the bonnet 52 is a bracket 87 
with a pivot pin 88 for pivoting a bell crank 
having arms 89 and 9). Bell crank arm 89 is 
forked on the end and connected to the piston 
rod 88 by means of a nut 9 having two oppositely 
disposed pins 92 adapted to operate in slots 93 
in the forked ends of said arm 89. Bell crank 
arm 90 is pivoted by pin 94 to a pull rod 95 rest 
ing on arm 96 which is connected to the sleeve 
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a pin 98 attached to arm 96. 99 is a spring on 
crank arm 90 to insure engagement of rod 95 
with a guide pin 00 which is attached to bonnet 
52. Rod 95 is formed, as shown, with a bend 
of for engagement with guide pin f OO to re 

lease hook 97 from pin 98 when in the position 
shown in Fig. 13. 
On piston rod 80 is fastened a sleeve O2 hav 

ing ratchet teeth 03 for engagement with a 
ratchet pin 04 which is carried in a piston 05 
(Fig. 16) and reciprocated with said piston 05 
in a housing f OG by means of a bell crank fol. 
Ratchet pin 04 has a reciprocating movement 
in piston 05 and actuated outwardly by a spring 
08 to engage ratchet teeth 03 when in the posi 

tion shown in Fig. 16 and in Fig. 14. A pin fo9, 
fastened transversely through ratchet pin 04, 
and sliding in slots 0 of piston O5, limits the 
travel of pin 04 and prevents it from rotating. 

Bell crank 07, pivoted on pin f f, has one 
arm 2 for operating piston 05 and another 
arm f3 connected to, and operated by, piston 
82 in cylinder 78 through the medium of a nut 
f4 on piston rod 83, a lever 5 and a rod 6. 
The lever í Í5 is pivoted on pin í íT intermedi 
ate of its ends. One end of lever 5 is pivoted 
to rod f 6 and its opposite end is forked and 
With slots 8 for sliding connection with two 
Oppositely disposed pins 9 in nut f 4. 
AS explained in reference to Figs. 9 to 12, 

closed and open positions of valve 48, as shown 
in the position of sleeve 57 by its handle 59, are 
indicated by radial line C for closed position, 
and radial line O for open position, while radial 
lines C'' and O' are closed and open positions 
of arm 96. 
The Operation of the modified control means 

just described is as follows: Walve 3L is operated 
to discharge the contents of a container, as A 
(Fig. 9) to which it is attached, by pulling han 
dle 59 from closed position C, Fig. 13, to open 
position O, Fig. 14, by means of rod 65. As soon 
as sleeve 57 is rotated sufficiently to release pins 
60 from the horizontal slots 62, the valve 48 will 
be opened by the pressure from the container and 
discharge the CO2 from said container. The 
fluid pressure in valve chamber 44 now flows 
through pipe 86 and port 85 into cylinder 78 
and moves piston 82 from its position in Fig. 13 
to its position in Fig. 14 to compress spring 84 
and at the same time move ratchet pin O4 into 
engagement with ratchet teeth 03 on sleeve O2. 
This fluid pressure will also move piston T9, from 
its position in Fig. 13 to its position in Fig. 14, 
to compress Spring 81 where it is held by the 
ratchet pin 04 and ratchet teeth 03. The move 
ment of piston rod 80 operates the bell crank 
arms 89 and 90 and the pull rod 95 from their 
positions in Fig. 13 to their positions in Fig. 14, 
to engage the hook 97 of said rod 95 with the 
pin 98 on arm 96. 
When the pressure is exhausted from the con 

tainer it will also be exhausted from cylinder 78 
and allow Spring 84 to move piston 82 from its 
Open position in Fig. 14 to its closed position in 
Fig. 13. The closing movement of piston 82 will 
Withdraw ratchet pin 94 from ratchet teeth 03 
and allow Spring 8 to move piston 79 from its 
Open position in Fig. 4 to its closed position in 
Fig. 13. The closing movement of piston 19 pulls 
rod 95 to rotate sleeve 57 by arm 96 from its posi 
tion in Fig. 14 to its position in Fig. 13 and close 
valve 48 when the pins 60 move downward in 
slots 63 and 6. The diagonal slots 63 move the 

57. Pull rod 95 has a hook 97 for engaging with 75 pins 60 and the crosshead 55 downward, to close 
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the valve 48, by the rotative movement of sleeves". 
57. P. Locking the heavier operating spring 8 in ... 
an open position insures the valve 48 being main 
tained fully open without restriction, during dist: 
charge. 5 
In the operation of the apparatus. ShoWn in 

Figs. 1 to 5, a shaver...f5 having...a...charge of dry 
ice, 8, produces a CO2 snow by shaving it from... 
the bottom of the charge of said dry ice When : 
the cutter 2 is rotated by the motor. 34 through 10 
the medium of belt 32 and variable. Speed gear 
33. The variable speed gear. 33 regulates the 
speed of said cutter 20, while the Weights .39 
provide means for regulating the depth of cut 
by the cutting edges. 2 of cutter 29. Cutter. 20 15 
is adapted to be rotated in either a forward or , 
a backward direction. So that both edges 2 of 
grooves 22 can be used as cutting edges. 
The operation of my apparatus is to first open. 

container. A by pulling rod 5 to open Waive - 3I. 20, 
on said container and discharge its contentS. 
through pipe 4, expansion coil f, passage 23, 
hose 28 and directed on to a fire by nOZZle 29. 
At the same time the shayer S is started and 
the CO2 snow fed into passage 23 is discharged 25. 
with the fluid stream from the container. The 
fluid pressure in the container is reduced to the 
desired amount at the passage 23 of shaver 5. 
to propel stream issuing from nozzle 29 the prop- - 
er distance, by expansion in siphon tube 1 and 30 : 
coil . , or by a siphon tube 1. and its coil 49, 
When used. 
When container. A is exhausted the control 

mechanism, as of Figs. 9 to 12 or Figs. 13 to 17, 
operates to close. valve 3L and open valve 3R. 35. 
of container B by means of rodº66. i Other COn 
tainers connected in series are opened, as be 
fore explained, by the closing of the preceding 
exhausted container, as container C by rod-69. 
On extinguishment of a fire any container, which 40 
is being discharged, can be closed by turning its 
handwheel 56 to seat its valve 48. 
Having thus described my invention, I claim: . 
1. A method of extinguishing a fire by a lique 

fied gas which is maintained at a high pressure, 45 
comprising passing the gas in a stream through 
stages of expansion to a pressure above the triple 
point, shaving dry ice to a Snow. introducing 
said snow into said stream and discharging said 
stream of fluid and Snow onto a fire. 50 

2. A method of extinguishing a fire by a lique 
fied gas which is maintained at a high pressure 
at ordinary temperatures, comprising passing the . 
gas in a stream through stages of expansion to 
a pressure above 78 pounds per square inch, 55 
maintaining dry ice in an insulated container, 
shaving said dry ice to a snow, introducing said : 
snow into said stream and discharging said 
stream of fluid and Snow onto a fire. 

3. A method of extinguishing a fire Which ?? 
comprises maintaining liquefied gas at a high 
pressure at ordinary temperatures, releasing said ". 
gas and carrying it in a stream to be discharged 
from a nozzle onto a fire, producing a snow from 
dry ice and introducing said Snow into said 65 
stream to be discharged therewith through said: 
nozzle. 

4. A method of extinguishing a fire by pro 
dulcing a Stream of fire extinguishing fluidº con- º 
taining a percentage of carbon dioxide. Snow in 70 
excess of the amount of Snow produced -from . 
liquid CO2 and comprising maintaining -a, - quan- . 
tity of liquefied gas at a high pressure at Or 
dinary temperatures, releasing said liquefied gaS: . 
and carrying the fluid in a stream to a point of 75 

5 ? 
discharge from which it can be spread onto a 
fire, partially expanding said stream of fiuid 
from the original quantity to the point of re 
lease to reduce the original pressure approxi 
mately one-half, producing a snow from dry ice 
and introducing said snow into said stream. 

5. Apparatus for extinguishing a fire, Con 
prising a container for holding a liquefied gas 
under high pressure, means for holding dry ice 
in its commercial form, means connected With 
said dry ice holding means for Shaving SnOW 
from said commercial dry ice, means having a 
passage to convey said liquefied gas from its con 
tainer to a discharge nozzle and means to intro 
duce i said Snow : into said passage conveying 

ea,S. 
6. Apparatus for extinguishing a fire, con 

prising a container for holding a liquefied gas 
under pressure, means for holding a quantity 
of dry ice, means for converting said dry ice into 
a Snow, means having a passage to convey said 
liquefied gas in a stream from its container to a 
discharge nozzle, quick opening Valve means to 
release said liquefied gas, from said container 
into said conveying means and means to intro 
duce said snow into said i stream of liquefied gas 
to be discharged thereWith from Said nozzle. 

7. Apparatus for extinguishing. a fire, compris 
ing a container for holding a liquefied gas under 
pressure, a valve to discharge the fluid from Said 
container, means having a passage to convey 
the fluid from Said container in a strean to a 
nozzle, chamber means for holding a quantity 
of dry ice and means for ShaWings said dry ice 
into a snow, said shaving means including a . 
cutter to convey said SnOW into said stream and . 
seal said chamber from said stream. 

8. Apparatus for extinguishing a fire, con 
prising a container for holding a liquefied gas 
under pressure, a siphon in said container lead 
ing from near the bottom thereof, means having 
a paSSage to convey the fluid from said con 
tainer in a stream to a nozzle, a valve to dis 
charge the fluid from Said container through 
Said Siphon and conveying means, means to form 
a Snow external to said conveying means and 
means to introduce said snow into said stream . 
intermediate of said siphon and said nozzle, said 
SnOW forming means including an insulated dry. 
ice chamber, a cylindrical cutter having grooves 
in its Surface forming double cutting edges there 
With, and snow repellent lining means in said 
grooves and contiguous passage means, said 
grooves forming a portion of said passage means 
When in register thereWith. 

9. Apparatus for extinguishing a fire, compris 
ing a container for holding a liquefied gas under 
pressure, a siphon in said container having pas 
Sage' means leading from near the bottom to the 
top thereof, means having a passage, to convey 
the fluid from said container in a stream to a 
discharge nozzle, means for producing a dry ice 
SnOW, means to introduce said Snow into said. 
fluid Stream, a Valve to release the fiuid from 
Said container and a coil as a part of said pas 
Sage nea.S. 

10. In means to prevent recoil at the container 
and excessive shock to the discharge system from 
the high pressure container of a CO2 fire ex 
tinguishing apparatus, the combination of a con 
tainer for holding liquefied CO2 at high pres 
Sure, a discharge System from said container to 
a discharge nozzle, a quick; acting valve to re 
lease - Said CO2 into said - discharge system and 
means: in Said discharge System - to reduce the 
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container pressure to said valve, Said reducing 
means including a siphon in Said container lead 
ing from near the bottom to the top thereof, and 
said siphoin having a portion. With a paSSage in 
creasing in size from its inlet to a portion With 
a passage of constant size to its outlet, said lat 
ter portion being formed into a coil. 

11. Apparatus for extinguishing a fire, Con 
prising two or more containers for holding lique 
fied gas under pressure, a discharge System from 
said containers to a nozzle, said discharge Sys 
tein including a main line and a branch line fron 
each container to the said main line, a check 
valve in each branch line, a quick opening valve 
in each container, a sleeve on each Valve, a spring 
connected to each sleeve, means to release the 
Valve of the first container and discharge the 
fluid from said container into said main line, 
means operated by the fluid pressure of the re 
ea.Sed Valve to rotate its sleeve and compress its 
connected Spring and means to operatively con 
nect said sleeves so the compressed spring of a 
released valve will release a succeeding valve. 

12. In apparatus for extinguishing a fire, con 
prising two containers for holding liquefied gas 
under pressure, a discharge system from said 
containers to a nozzle and means to discharge 
Said containers one at a time into said discharge 
Sytem, Said discharge means including a quick 
opening valve in each container, means to lock 
each Valve in its closed position, means to release 
the lock means of each valve and discharge the 
fluid from its respective container, resilient means 
operated by the pressure of the fluid discharged 
from One of said containers, and means operated 
by Said resilient means to discharge the fluid from 
the other of said containers. 

13. In apparatus for extinguishing a fire, com 
prising two containers for holding liquefied gas 
under pressure, a discharge system form said 
Containers to a nozzle and means to discharge 
Said containers one at a time into said discharge 
System, said discharge means including a quick 
opening valve in each container, means to Open 
the valve of each container to discharge its fluid 
Contents, means to operatively connect said valve 
opening means and means actuated in the absence 
of pressure of the fluid after it has discharged 
from the first of said containers to operate the 
valve opening means of the second container to 
open the valve and discharge the contents of the 
SeCond COntainer. 

14. Apparatus for extinguishing a fire, com 
prising two or more containers for holding lique 
fied gas under pressure and a discharge system 
from said containers, means to discharge said 
containers one at a time, said discharge means 
including a quick opening valve for each Con 
tainer, means to open each of Said valves and 
resilient means for each valve, said resilient 
means operated by the fluid pressure during dis 
Charge of its container and said resilient means 
operating the opening means of a succeeding Valve 
when released by the drop of Said fluid preSSure 
on completion of said discharge. 

15. Apparatus for extinguishing a fire, Com 
prising two or more containers for holding lique 
fied gas under pressure, a discharge system and 
means to discharge said containers one at a time 
into Said discharge System, said discharge meanS 
including a quick opening Valve in each con 
tainer, means to open each valve and release 
the fluid contents of its container, resilient means 
on each valve, means to operatively connect Said 
resilient means of one valve and the valve open 
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ing means of a succeeding valve, said resilient 
means operated by the pressure of the fluid re 
leased from its container and means to lock said 
resilient means in an operated position, Said lock 
ing means held in a locking position by the fluid 
pressure during discharge of its container and 
released from said locking position by the drop 
of said fluid pressure on completion of said dis 
charge. 

16. Apparatus for extinguishing a fire, complis 
ing two or more containers for holding liquefied 
gas under pressure, a discharge system from said 
containers to a discharge nozzle and means to 
discharge said containers one at a time into Said 
discharge System, Said discharge means includ 
ing a quick opening Valve in each container, 
means to open the valve of each container to dis 
charge its fluid contents, said valve opening 
means including a rotating sleeve for each valve, 
sleeve operating rod means between each tWO 
Valves pivoted to the sleeve of one valve and nor 
mally out of Operative position with the sleeve 
of an adjacent Valve, guide means for the free 
end of Said rod means to direct said rod means 
into operative position with the sleeve of Said ad 
jacent Valve whereby the rotation of the sleeve 
in opening the first valve Will place the free end 
of Said rod means in Operative position with the 
sleeve of a succeeding valve and whereby the ro 
tation of the sleeve in closing said first valve will 
rotate the sleeve and open said succeeding valve, 
and resilient means for each of said valve sleeves, 
said resilient means operated by the pressure of 
the fluid released from a container, and said 
operated resilient means rotating the sleeve and 
closing the Valve of said container when its con 
tents have been discharged. 

17. Apparatus for extinguishing a fire, con 
prising containers for holding liquefied gas under 
preSSure, a discharge system from said containers 
to a discharge nozzle and means to discharge said 
containers one at a time into said discharge sys 
tem, said discharge means including a quick open 
ing Valve in each container, means to open the 
valve of each container to discharge its fluid con 
tents, said valve opening means including a rotat 
ing sleeve for each valve, sleeve operating rod 
means between each two Walves, one end of Said 
rod means pivoted to the sleeve of the first valve 
and the other end of said rod means normally out 
of operative position with the sleeve of an ad 
jacent valve, guide means to direct the free end 
of Said rod means into operative position with 
its adjacent Valve sleeve when said first sleeve 
is rotated to open its valve, said guide means di 
recting the free end of said rod means out of 
operating position with said adjacent valve sleeve 
during the final part of the movement of said 
adjacent valve sleeve While said adjacent valve 
sleeve is being rotated to open its valve. 

18. In means to discharge a series of containers 
holding liquefied gas under pressure into a dis 
charge system one at a time, the combination 
thereWith of a quick opening valve in each con 
tainer, means to open each valve to discharge the 
fluid contents of its container, said valve open 
ing means including a rotating sleeve, means to 
Operatively connect adjacent sleeves during the 
Opening of one of two adjacent valves and dis 
Connect said sleeves on the closing of said opened 
Valve, resilient means for each of said valve 
sleeves, means to compress the resilient means 
of an opened valve by the pressure of the fluid re 
leased from a container by said opened valve, said 
resilient compressing means operatively con 



2,310,552 
nected to the sleeve of said opened valve to close 
said opened valve by the extending of said resilient 
means at the drop of Said fluid pressure on the 
Completion of the discharge from said container 
and to Open its adjacent Valve. 

19. In means to discharge a series of con 
tainers holding liquefied gas under pressure into 
a discharge system one at a time, the combina 
tion therewith of a quick opening Valve in each 
container, means to open each valve to discharge 
the fluid contents of its container, said valve 
opening means including a rotating sleeve, means 
to operatively connect adjacent sleeves during the 
opening of one of two adjacent valves and dis 
connect said sleeves on the closing of said opened 
Valve, resilient means for said valve sleeves, a 
piston to compress said resilient means, means 
to operatively connect said piston with the sleeve 
of an opened valve, means to convey fluid pres 
Sure from the container of Said opened valve to 
operate said piston and compress said resilient 
means, ratchet means to lock said piston in its 
position of compressing said resilient means and 
means to release said ratchet means on Comple 
tion of the fillid discharge from the container of 
said opened valve. 
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20. In means to discharge a series of containers 

holding liquefied gas under pressure one at a time, 
the combination therewith of a quick opening 
valve in each container, a rotating sleeve for 
each Valve, means to Operatively connect adja 
cent sleeves, means to rotate a sleeve in one direc 
tion to open a valve and discharge the fluid con 
tents of a container and means to rotate said 
sleeve in the opposite direction to close said 
opened Valve and release the valve of a succeed 
ing container, said means to close an opened valve 
including a cylinder, two pistons in said cylinder, 
a spring for each piston, means to convey fluid 
pressure from said discharging container to said 
cylinder to operate said pistons and compress 
their respective springs, means to connect the 
first piston to the sleeve of said opened valve, 
ratchet means to hold said first piston in its 
spring compressing position and means connect 
ing the other of Said pistons and said ratchet 
means, Said other piston operated by its spring 
when released by the drop in fluid pressure from 
said discharging container to release said ratchet 
means and allow said first piston to be operated 
by its spring to close said opened Valve. 

GEORGE SCHAAF. 


