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FLUID CONTROL, SYSTEM 

John K. Heller, San Francisco, Calif., assignor to 
Gasair Corporation, San Francisco, Calif., a 
corporation of California 
Application October 29, 1946, Serial No. 706,330 

24 Claims. (Cl. 62-1) 
1. 

This application is a continuation in part of 
my pending application Serial No. 514,088, filed 
December 13, 1943, and entitled Fluid control sys 
tem, now abandoned. 
My invention relates to liquid gas vaporizers 

and particularly to automatic means for con 
trolling the same. 
The objects of my invention are to provide a 

device which is particularly sensitive and quick 
acting SO as to cope with the fast flowing lique 
fied gas; to provide a control for a liquid gas 
vaporizer which instead of shutting the vapor 
line, cuts off the liquid flow at the inlet valve 
while Simultaneously turning on the burner to 
convert the liquid gas into a vapor; to provide a 
control which simultaneously turns on the liquid 
flow When the vaporizer burner is turned off, and 
turns off the liquid flow when the vaporizer burn 
er is turned on; to provide a particularly sensi 
tive liquid inlet control valve which will allow 
for the backing up of liquefied gas when expan 
Sion takes place in the vaporizer; to provide a 
completely automatic liquid gas vaporizer which 
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cannot be over-loaded or flooded with liquid gas; . 
to provide a liquid gas vaporizer control which 
will automatically shut down the whole device in 
the event of any abnormal withdrawal of vapor 
beyond the designed capacity for the machine; to 
provide a safety shut off in a liquid gas vaporizer 
which in addition to closing the vapor Outlet : 
and thereby protecting adjacent valves from in 
jury due to over-heating, also effects a closing 
of the liquid inlet valve and shutting off the Sup 
ply of vapor to the burner; and to provide a con 
trol which due to its high sensitivity permits a 
higher liquid level in the vaporizer and thereby 
increases the effective heating area. -- - - - 
The above are some of the objects accomplished 

by my invention. Others will be apparent to 
those skilled in the art from the following de 
scription and drawings. In providing this de 
scription and drawings pursuant to U. S. Rev. St. 
Sec. 4888, I do not intend hereby to limit my in 
vention to the specific form or structure of the 
various parts of the combination, as they may 
be varied to suit the manufacturer's choice of 
design, materials, etc. For example, in the 
drawings the liquid inlet valve, the vapor con 
trol valve and the vapor outlet are shown in Sep 
arate housings, whereas they might as well be 
placed in a Single housing. 

In the drawings, 
Fig. 1 is a diagrammatic showing of my in 

vention with certain of the parts shown in croSS 
section and with Sufficient detail to present One 
embodiment of my invention; 
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Fig. 2 shows a modification of the vapor con 
trol means to make the device function in re 
sponse to the temperature of the vapor within 
the vaporizer; 

Fig. 3 shows a preferred spatial relationship of 
the vapor control valve and the vaporizer, al 
though this may be varied as explained herein; 

Fig. 4 shows a modified form of liquid inlet 
unit adapted for use in the combination; and 

Fig. 5 shows a Pitot valve for adjusting relative 
liquid levels in parts of the combination, as ex 
plained herein. 

In the drawings A represents the liquid vapor 
izer, B the vapor outlet unit, C the liquid inlet 
valve and D the vapor control valve. As already 
noted, although B, C and D are shown in Sepa 
rate housings, they may be consolidated into one 
or more housings. 
The liquid vaporizer is a well known device 

and comprises the shell or housing to through 
which the products of combustion of the burner 
í ! pass in heat transferring contact with the va 
porizer tubing (not shown) disposed within the 
casing 0 and communicating at one end with a 
liquid inlet 2 and at its opposite end with a 
vapor outlet 3. The vapor emerging from the 
tube at 3 may be partly taken of through a 
branch pipe f4 and part of it passed through to 
the vapor outlet 5 in the vapor outlet unit B or 
it may all pass through the outlet 5. A pilot 
light T is connected into pipe 81 in which there 
is always a Supply of gas. 
As shown, the vapor outlet unit B, or what 

might be termed the overheat unit, includes a 
check valve 20 which is normally raised from 
its seat 2 to allow free flow of vapor in the di 
rection of the arrow 22. In the event any leak 
age of the vaporizer tube causes a drop in pres 
sure in the chamber 23, the check valve 20 will 
drop to its seat and prevent leakage and back 
flow of the vapor contained in the gas main or 
in the system which is connected to the vapor 
outlet 5. 
The valve 24 is normally held of its seat 25 in 

the open position by means of a fusible washer 
26 which supports the lower end of a valve stem 
extension 27. If anything should happen to raise 
the temperature to the fusing point of the washer 
26 the valve stem extension 27 will move down 
wardly and valve 24 will close on its seat assisted 
by spring 28. The normal flow of vapor is from 
the vaporizer outlet 3 through the valve opening 
25 in the direction of arrow 29. The screen 30 
acts as a strainer to prevent any Solid impurities 
from passing through the vapor outlet 5, or into 
the other outlets for the vapor, where such in 
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if it should happen that liquid would flow through 
passageway 79 it would go on into the vaporizer 
A at: 80. The vapor controlled by the vapor con 
trol valve 73 enters through the passage vay 8 
from the port 36 in the valve outlet unit. An 
alternative would be to use a T connection at 
port 35 where passageway 6 is connected to 
chamber 23, thereby eliminating port 36. When 
the liquid level reaches a pre-determined height 
the opening of the control valve 3 will Supply 
gas to the burner , and the vapor pressure Sup 
plied through passageway 82 to the chamber 59 
of the liquid inlet valve control will allow the 
liquid inlet valve 43 to be closed by spring 44. If 
the valve 43 were inverted it could close by grav 
ity if properly weighted. 
In the device of Fig. 1 the entry of the vapor 

pressure into the chamber 59 cancels the down 
ward force being exerted in compression cham 
ber 58 and cancels the upward force produced by 
the liquid pressure in lower compression cham 
ber 57 so that the rod 46 and its associated parts 
are moved upwardly by the spring 44 which at 
the same time closes the valve 43. When the 
liquid level drops in the housing 70, the float 76 
moves downwardly and moves the vapor control 
valve 73 to close the port 7, with the result that 
the cancelling vapor pressure in the intermediate 
chamber 59 is withrawn and two things happen 
the burner if shuts off as Soon as it burns the 
vapor collected in the chamber 59 and passage 
way 82, and the vapor pressure in the upper com 
pression chamber 58 overcomes the smaller force 
in the compression chamber 5 and the liquid in 
let valve 43 is opened. 
In the device of Fig. 4, the result is equivalent, 

The entry of the vapor pressure into the chamber 
59 cancels the downward force being exerted 
in compression chamber 58, and the rod 46 and 
its associated parts are moved upwardly by the 
springs 44 and 44a, which at the same time close 
the valve 43. When, as described in the above 
paragraph, the vapor control valve 3 closes the 
port 7 f, the canceling vapor pressure in the cham 
ber 59 is withdrawn, the burner í í shuts off as 
there described, and the vapor pressure in the 
Upper compreSSion chamber 58 acts on the dia 
phragm 49 to open the liquid inlet valve 43. The 
packing disc 49a is then compressed between the 
valve sleeve 49b and the valve guide 49c. and 
positively Seals off any leakage around the valve 
Sten 46 into the chamber 59. 

In either case this arrangement for control of 
the burner and the admission of vapor pressure 
into the chamber 59 assures a positive and quick 
action on each turning on and turning off cycle, 
and makes it possible to maintain a higher liquid 
level, therefore, a greater heat transferring ef 
fect in the liquid vaporizer A. 
As shown in Fig. 2 in place of the float-type of 

control I may substitute a thermostatic actuating 
member 90. It could be operatively connected to 
the vaporizer outlet 3 or the vapor outlet 5 to 
move in response to the temperature of the vapor 
therein and be operatively connected by the rod 
4 to actuate the vapor control valve 73 so that 
when the vapor temperature in the vaporizer rises 
to a pre-determined point it will cause the ther 
mostatic actuating member 90 to move upwardly 
into the dotted line position to close off the port 
Ti, thereby shutting down the burner and re 
lieving the vapor pressure in the intermediate va 
por chamber 59 so that the liquid inlet valve 43 
will open. Then when enough liquid has flowed 
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ture to a pre-determined point it will cause the 
thermostatic actuating member 90 to move into 
the full line position shown, which in turn will 
open the vapor control valve 3 and allow vapor 
to flow through port f into passageway 8 to the 
burner and through passageway 82 to the in 
termediate pressure chamber 59 which will neu 
tralize the pressures in the chamber 57 and 58 
and allow the spring 44 to close the liquid inlet 
valve. It is important with a thermostatic con 
trol that the heat Sensitive element be well Sub 
jected to the hot vapor gases. In Fig. 2 these 
enter at 68 and exit at 69, or vice versa. The port 
68 is connected to port 3 or 5 and the port 69 
is connected back into the vapor outlet line. 
While Fig. 2 shows the control in a separate hous 
ing, it might be mounted right in the vaporizer 
A. 
To avoid needless complication I have omitted 

from the drawings and the description, the pres 
sure regulators and other usual accessories in va 
porizers, because these are well known and do not 
affect the operative combination of my inven 
tion. What I have tried to do is to keep it to the 
basic elements. The omitted things are well 
known to the man skilled in this art. 
In operation, assuming normal conditions pre 

vail at the vapor outlet 5 and at the liquid inlet 
40, namely, that the liquid pressure is anywhere 
between thirty to sixty pounds and the vapor Out 
let pressure corresponds, as it would: then with 
the fioat 76 on the vapor control valve 3 in the 
position shown, it means that the liquid entering 
through the port 4C and the liquid inlet valve 43 
has risen to about the desired pre-determined 
height. The vapor control valve 3 has uncovered 
the port so that vapor from the vaporizer outlet 
A3 can pass through the valve 24 into the chamber 
23, thence through port 36, passageway 8, and 
through the port Ti i to the burner il 6 and to the 
compression chamber 59. In this state of affairs 
the liquid inlet valve 43 would have moved up 
into the dotted line position to close on its seat is 
and would have stopped any further liquid flow. 
The spring 46 effected this closing and it was pos 
sible for it to do it because, with the admissio A 
of the vapor pressure into the pressure chamber 
59, the downward pressure of the same vapor on 
the upper side of the diaphragm 48 in chamber 58 
was neutralized or cancelled; and the upward 
pressure of the liquid bearing on the under side 
of the diaphragm 49, which corresponds to the 
vapor pressure, was cancelled by the presence of 
the vapor in the chamber 59, or, in the case of 
the Fig. 4 device, the liquid has been sealed off 
by the packing 49a, so that it still has no effect 
On the downward pressure on the upper side of the 
diaphragm 48. This condition will continue until 
the float 76 drops into the dotted line position 
shown, which it will do when the burner has 
converted the pre-determined amount of liquid 
into a vapor in the vaporizer A. When this 
happens, the vapor control valve 73 will close 

t 5. 
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which will extinguish the burner and will re 
move the pressure in the chamber 59. This 
means that the vapor pressure in chamber 58 
acting downwardly On the diaphragm 48 will over 
come the less effective pressure of the liquid in 
the chamber 57 lifting upwardly on the dia 
phragm 49 in case the Fig. 1 device is employed, 
because the latter diaphragm is of smaller area, 
and, therefore, less effective than the larger dia 
phragm 48. The relative areas of these actuating 
members 48 and 49 are calculated so that the 

into the vaporizer A to lower the vapor tempera- 15 instant the vapor control valve 73 closes, the vapor 
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pressure acting downwardly on the diaphragm 48 
will be sufficient to overcome the pressure in the 
chamber 57 as well as the spring 44, and the 
liquid inlet valve 43 will be opened. 
In the case of the Fig. 4 device the action takes 

place in the same manner, with the close fits 
between the valve pin 46, valve guide 49c, and 
valve sleeve 49b holding off any substantial fluid 
pressure from chamber 63 and enabling the vapor 
pressure in chamber 58 to act downwardly on the 
diaphragm 48 to open the liquid inlet valve 43. 
Under this state of affairs the liquid will flow in 
through the passageway 83 into the vaporizer at 
2 and some of it will flow into the housing O 
and begin to lift the float 76. The float will rise, 
as the level of the liquid in the vaporizer rises, 
until the point previously described is reached 
and then the port will be uncovered, the liquid 
flow will stop and the burner will go on. This 
cycle will repeat itself indefinitely and auto 
matically. 
As a safeguard against the failure of any part 

or parts of the device, the fusible link 26 which 
supports the valve stem extension 27 on the 
valve 24 will melt and allow the valve 24 to close 
if the vapor temperature should rise above a safe 
point. When the valve 24 comes to its seat 25, 
the vapor pressure in the compression chamber 
58 acting downwardly on the diaphragm 48 will 
diminish, as will the vapor pressure in passageway 
8 and 82 connected into the chamber 59 because 
the chamber 23 will be vented to the atmosphere 
through blow-off pipe 85. Thus in the Fig. 1 de 
vice the liquid pressure acting upwardly on the 
lower diaphragm 49, plus the pressure of the 
spring 44, will promptly close the liquid inlet 
valve 43, and in the Fig. 4 device the pressure of 
the springs 44 and 44a, alone will be sufficient 
promptly to close the liquid inlet valve 43. The 
burner f will be extinguished because of lack 
of vapor and the whole device will shut down 
until the failure leading to the shutdown is cor 
rected. 
The operation of the device of Fig. 2 is identical 

with that of Fig. 1, as described above, except 
that, instead of relying upon the liquid level in 
the vaporizer A to open and close the vapor con 
trol valve 73, this modification relies upon the 
temperature of the vapor coming Out of the vapor 
izer at 3 or 5. When this vapor temperature 
reaches a safe top limit the thermostatic element 
90 is designed to move into the position shown in 
dotted lines in Fig. 2 thereby turning off the 
burner if and removing the vapor pressure from 
the intermediate chamber 59 which in turn will 
permit the opening of the vapor inlet valve 43 
and more liquid will flow into the liquid vaporizer. 
This flow will continue until the additional liquid 
cools down the vapor temperature being emitted 
at 3, which in turn will cause the thermostatic 
element 90 to move into the full line position 
shown in Fig. 2, thereby opening vapor control 
valve 73 and turning on the burner fi and allow 
ing the vapor inlet valve 43 to close. The basic 
elements of the thermostatically controlled device 
just described are the same as those of the liquid 
level controlled device, the only difference in the 
two being in the means for opening and closing 
the liquid control valve 73 in response to the 
liquid and vapor conditions in the vaporizer A. 

I claim: 
1. In a liquid and vapor control system, in 

combination with a liquid vaporizer including 
a liquid inlet passageway and a vapor outlet pas 
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to close said liquid inlet passageway, first valve 
control means at all times responsive to the pres 
Sure in said vapor outlet passageway for holding 
said liquid inlet valve in an open position, second 
valve control means normally responsive to said 
pressure in Said vapor outlet passageway for op 
posing said first valve control means to close 
Said liquid inlet valve, and means operative in 
response to a predetermined condition in said 
vaporizer requiring liquid to be supplied thereto 
for interrupting the supply of pressure to said 
Second valve control means, thereby rendering 
Said second valve control means in operative and 
permitting said first valve control means to hold 
said liquid inlet valve in an open position. 

2. In a liquid and vapor control system, in com 
bination with a liquid vaporizer including a liquid 
inlet passageway and a vapor outlet passageway; 
a liquid inlet valve operative to open and to close 
Said liquid inlet passageway, means for biasing 
Said liquid inlet valve toward a closed position, 
first valve control means at all times responsive 
to the pressure in said vapor outlet passageway 
for opposing said biasing means to hold said liquid 
inlet valve in an open position, second valve con 
trol means normally responsive to said pressure 
in said vapor outlet passageway for opposing said 
first valve control means to permit said liquid 
inlet valve to be closed by said biasing means, 
and means operative in response to a predeter 
mined condition in Said vaporizer requiring liquid 
to be supplied thereto for interrupting the sup 
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ply of pressure to said second valve control means, 
thereby rendering said second valve control means 
inoperative and permitting said first valve con 
trol means to hold said liquid inlet valve in an 
Open position against said biasing means. 

3. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway, a vapor outlet passage 
Way, and a burner for supplying heat to said 
vaporizer; a liquid inlet valve operative to open 
and to close said liquid inlet passageway, means 
for biasing said liquid inlet valve toward a closed 
position, first. valve control means operated by 
pressure in Said vapor outlet passageway for op 
posing said biasing means to hold said liquid inlet 
valve in an open position, second valve control 
means operated by pressure in said vapor outlet 
passageway for Opposing said first valve control 
means to permit Said liquid inlet valve to be 
closed by said biasing means, means for supply 
ing vapor from said vapor outlet passageway to 
Said burner, and means operative in response to 
a predetermined condition in said vaporizer re 
quiring liquid to be supplied thereto for inter 
rupting the Supply of pressure to said second valve 
control means and the supply of vapor to said 
burner, thereby turning off said burner and ren 
dering said second valve control means inopera 
tive, whereby said first valve control means is 
permitted to hold said liquid inlet valve in an 
Open position against said biasing means. 

4. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway, a vapor outlet passage 
Way, and a burner for Supplying heat to said 
vaporizer; a liquid inlet valve operative to open 
and to close said liquid inlet passageway, means 
for biasing said liquid inlet valve to a closed 
position, first valve control means operated by 
pressure in said vapor outlet pasageway for op 
posing Said biasing means to hold said liquid inlet 
valve in an open position, second valve contro 

sageway; a liquid inlet valve operative to open and 75 means operated by pressure in said vapor outlet 
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a vapor valve, means for supplying vapor under 
pressure from said vapor outlet passageway to 
said vapor valve, means for supplying vapor from 
said vapor valve to said burner and for Supply 
ing an actuating vapor pressure from Said vapor 
valve to said second pressure compartment for 
actuating said second valve control means, and 
means operative in response to a predetermined 
condition in said vaporizer requiring liquid to be 
Supplied thereto for closing said vapor valve, 
thereby turning off said burner and rendering 
said second valve control means inoperative 
whereby said first valve control means is per 
mitted to hold said liquid inlet valve in an open 
position against said biasing means. 

9. In a liquid and vapor control system, ill 
combination with a liquid vaporizer including a 
liquid inlet passageway and a vapor outlet pas 
sageway; a housing defining a pressure chamber, 
a liquid inlet valve operative to open and to close 
said liquid inlet passageway and having a valve 
stem projecting into said pressure chamber, 
means for biasing said liquid inlet valve toward 
a closed position, first and second pressure actu 
ated valve control means disposed within said 
pressure chamber and connected to said valve 
stem, said first valve control means including a 
first pressure compartment and being operative 
in response to vapor pressure in said first pres 
sure compartment to hold said liquid inlet valve 
in an open position with a force exceeding the 
force exerted by said biasing means, said second 
valve control means including second and third 
preSSure compartments, means for maintaining 
Said third pressure compartment constantly in 
communication with said liquid inlet passageway, 
said Second valve control means being operative 
in response to liquid pressure in said third pres 
Sure compartment partially to oppose said first 
valve control means by augmenting the action of 
said biasing means and being operative in re 
Sponse to vapor pressure in said secondi pressure 
compartment to render said first valve control 
means inoperative while permitting said biasing 
means assisted by liquid pressure in said third 
pressure compartment to hold said liquid inlet 
valve in a closed position, means for supplying an 
actuating vapor pressure from said vapor outlet 
passageway to said first pressure compartment for 
actuating said first valve control means, a vapor 
valve, means for Supplying vapor under pressure 
from said vapor outlet passageway to said vapor 
valve, means for supplying an actuating vapor 
pressure from Said vapor valve to Said second 
pressure compartment for rendering said first 
valve control means inoperative, and means oper 
ative in response to a predetermined condition in , 
said vaporizer requiring liquid to be supplied 
thereto for closing said vapor valve, thereby intera 
rupting the Supply of vapor pressure to sald sec 
ond pressure compartment and permitting said 
first valve control means to hold said liquid inlet 
valve in an open position. 

10. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway, a vapor outlet passage 
way, and a burner for supplying heat, to said 
vaporizer; a housing defining a pressure chamber, 
a liquid inlet valve operative to open and to close 
said liquid inlet passageway and having a valve 
stem projecting into said pressure chamber, 
means for biasing said liquid inlet valve toward 
a closed position, first and second pressure actu 
ated valve control means disposed within said 
pressure chamber and connected to Said valve 

12 
stem, said first valve control means including a 
first pressure compartment and being operative 
in response to vapor pressure in Said first pres 
sure compartment to hold said liquid inlet valve 
in an open position with a force exceeding the 
force exerted by said biasing means, said second 
valve control means including second and third 
pressure compartments, means for maintining 
said third pressure compartment constantly in 
communication with said liquid inlet passageway, 
Said second valve control means being operative 
in response to liquid pressure in said third pres 
Sure compartment partially to oppose said first 
valve control means by augmenting the action 
of said biasing means and being operative in re 
sponse to vapor pressure in said second pressure 
compartment to render said first valve control 
means inoperative while permitting said biasing 
means assisted by liquid pressure in said third 
pressure compartment to hold said liquid inlet 
valve in a closed position, means for supplying an 
actuating vapor pressure from said vapor outlet 
passageway to said first pressure compartment for 
actuating said first valve control means, a vapor 
valve, means for Supplying vapor under pressure 
from said vapor outlet passageway to said vapor 
valve, means for supplying vapor from said vapor 
valve to said burner and for supplying an actuat 
ing vapor pressure from said vapor valve to said 
Second pressure compartment for actuating said. 
Second valve control means, and means operative 
in response to a predetermined condition in said 
vaporizer requiring liquid to be supplied thereto 
for closing said vapor valve, thereby turning off 
Said burner and interrupting the supply of vapor 
pressure to said second pressure compartment, 
whereby said first valve control means is per 
mitted to hold said liquid inlet valve in an open position. 

ll. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway and a vapor outlet pas 
Sageway; a housing defining a pressure chamber, 
a liquid inlet valve operative to open and to close 
Said liquid inlet passageway and having a valve 
stem projecting into said pressure chamber, 
means for biasing said liquid inlet valve toward 
a closed position, first and second pressure re 
Sponsive diaphragms of different effective areas 
operatively connected to said valve stem and co 
Operating with Said housing to divide said pres 
Sure chamber into first and second and third 
pressure compartments, said first diaphragm 
having the larger effective area and separating 

55 said first and second pressure compartments, said 
Second diaphragm separating said second and 
third pressure compartments, said first dia 
phragm being operative in response to vapor 
pressure in Said first pressure compartinent to 

60 hold said liquid inlet valve in an open position 
with a force exceeding the force exerted by said 
biasing means, means for maintaining said third 
pressure compartment constantly in communica 
tion with Said liquid inlet passageway, said sec 

65 Ond diaphragm, being operative in response to 
liquid pressure in said third pressure compart 
ment partially to oppose said first diaphragm by 
augmenting the action of said biasing means and 
being operative in response to vapor pressure in 

0 said second pressure compartment to render said 
first diaphragm inoperative while permitting said 
biasing means assisted by liquid pressure in Said 
third pressure compartment to hold said liquid 
inlet valve in a closed position, means for supply 

75 ing vapor pressure from Said vapor outlet pass 
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sageway to said first pressure compartment for 
actuating said first diaphragm, a vapor valve, 
means for supplying vapor under pressure from 
said vapor outlet passageway to said vapor valve, 
means for supplying vapor pressure from Said 
vapor valve to said second pressure compartment 
for rendering said first diaphragm inoperative, 
and means operative in response to a predeter 
mined condition in said vaporizer requiring liquid 
to be supplied thereto for closing said vapor valve, 
thereby interrupting the Supply of vapor pres 
sure to said second pressure compartment and 
permitting said first diaphragm to hold said 
liquid inlet valve in an open position. 

12. In a liquid and vapor control System, in 
combination with a liquid vaporizer including a 
liquid inlet passageway, a vapor outlet passage 
way, and a burner for supplying heat to said 
vaporizer; a housing defining a pressure cham 
ber, a liquid inlet valve operative to open and 
to close said liquid inlet passageway and having 
a valve stem projecting into Said pressure clan 
ber, means for biasing said liquid inlet valve to 
ward a closed position, first and second pressure 
responsive diaphragms of different effective areas 
operatively connected to said valve stem and co 
operating with said housing to divide said pres. 
Sure chamber into first and second and third 
pressure compartments, said first diaphragm 
having the larger effective area and Seperating 
Said first and second pressure compartments, said 
Second diaphragm Separating said Second and 
third pressure compartments, said first diaphragm 
being operative in response to vapor pres 
sure in said first pressure compartment to hold 
said liquid inlet valve in an open position with a 
force exceeding the force exerted by said bias 
ing means, means for maintaining said third 
pressure compartment constantly in communica 
tion with Said liquid inlet passageway, said sec 
ond diaphragm being operative in response to 
liquid pressure in said third pressure compart 
ment partially to oppose Said first diaphragm by 
augmenting the action of Said biasing means and 
being operative in response to vapor pressure 
in said second pressure compartment to render 
said first diaphragm inoperative while permitting 
said biasing means assisted by liquid pressure in 
Said third pressure compartment to hold said 
liquid inlet valve in a closed position, means for 
supplying vapor pressure from said vapor outlet 
passageway to said first pressure compartment 
for actuating said first diaphragm, a vapor valve, 
means for Supplying vapor under preSSure from 
Said vapor outlet passageway to said vapor valve, 
means for supplying vapor from said vapor valve 
to said burner and for supplying vapor pressure 
from Said vapor valve to said second pressure 
compartment for rendering said first diaphragm 
inoperative, and means operative in response to 
a predetermined condition in said vaporizer re 
quiring liquid to be Supplied thereto for closing 
said vapor valve, thereby turning off said burner 
and interrupting the supply of vapor pressure 
to said second pressure compartment, whereby 
said first diaphragm is permitted to hold said 
liquid inlet valve in an open position. 

13. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway and a vapor outlet pas 
Sageway; a liquid inlet valve operative to open 
and to close said liquid inlet passageway, first 
valve control means at all times responsive to 
the pressure in Said vapor' outlet passageway for 
holding Said liquid inlet valve in an open posi 
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4. 
tion, Second valve control means normally re 
sponsive to said pressure in said vapor outlet 
passageway for Opposing said first valve control 
means to close said liquid inlet valve, and means 
operative when liquid in said vaporizer is below 
a predetermined level for interrupting the Sup 
ply of pressure to said second valve control 
means, thereby rendering said second valve con 
trol means inoperative and permitting said first 
valve control means to hold said liquid inlet valve 
in an Open position. V 

14. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway, a vapor outlet passage 
way, and a burner for supplying heat to said 
vaporizer; a liquid inlet valve operative to open 
and to close said liquid inlet passageway, means 
for biasing said liquid inlet valve toward a closed 
position, first valve control means operated by 
pressure in said vapor Outlet passageway for op 
posing said biasing means to hold said liquid 
inlet valve in an open position, second valve con 
trol means operated by pressure in said vapor out 
let passageway for Opposing said first valve con 
trol means to permit said liquid inlet valve to 
be closed by said biasing means, means for Sup 
plying vapor from said vapor Outlet passageway 
to said burner, and means operative when liquid 
in said vaporizer is below a predetermined level 
for interrupting the supply of pressure to said 
sccoind valve control means and the supply of 
vapor to said burner, thereby turning off said 
burner and rendering said second valve control 
means inoperative, whereby said first valve con 
trol means is permitted to hold Said liquid in 
let valve in an open position against said bias 
ing means. 

15. In a liquid and vapor control system, in 
combination with a liquid vaporizer including 
a liquid inlet passageway and a vapor outlet 
paSSageway; a liquid inlet valve operative to open 
and to close said liquid inlet passageway, first 
valve control means at all times responsive to 
the pressure in said vapor outlet passageway for 
holding said liquid inlet valve in an open posi 
tion, Second valve control means normally re 
Sponsive to said pressure in said vapor outlet 
paSSageway for opposing Said first valve control 
means to close said liquid inlet valve, and means 
operative when the temperature of vapor pro 
duced by Said vaporizer is above a predetermined 
value for interrupting the supply of pressure to 
Said Second valve control means, thereby render 
ing Said Second valve control means inoperative 
and permitting said first valve control means to 
hold said liquid inlet valve in an open position. 

16. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway, a vapor outlet passage 
Way, and a burner for Supplying heat to said va 
porizer; a liquid inlet valve operative to open 
and to close said liquid inlet passageway, means 
for biasing Said liquid inlet valve toward a closed 
position, first valve control means operated by 
preSSure in said vapor outlet passageway for op 
posing Said biasing means to hold said liquid in 
let valve in an open position, second valve con 
trol means operated by pressure in said vapor out 
let passageway for opposing said first valve con 
trol means to permit said liquid inlet valve to 
be closed by Said biasing means, means for sup 
plying vapor from Said vapor outlet passageway 
to Said burner, and means operative when the 
temperature of vapor produced by said vaporizer 

75 is above a predetermined value for interrupting 
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the supply of pressure to said second valve con 
trol means and the supply of vapor to said burner, 
thereby turning off said burner and rendering 
said second valve control means inoperative, 
whereby said first valve control means is per 
mitted to hold said liquid inlet valve in an Opera 
position against said biasing means. 

17. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway and a vapor Outlet pas 
sageway; a housing defining a pressure cham 
ber, a liquid inlet valve operative to open and 
to close said liquid inlet pasageway and having 
a valve stem projecting into said pressure cham 
ber, means for biasing said liquid inlet valve to 
ward a closed position, a pressure responsive di 
aphragm operatively connected to said valve stem 
and cooperating with said housing to divide said 
pressure chamber into first and second pressure 
compartments, said diaphragm being operative in 
response to vapor pressure in said first pressure 
compartment to hold said liquid inlet valve in an 
open position with a force exceeding the force 
exerted by said biasing means and being respOn 
sive to vapor pressure in Said Second pressure 
compartment to render the pressure on said di 
aphragm by said first pressure compartment in 
operative while permitting said biasing means to 
hold said liquid inlet valve in a closed position, 
means for continuously supplying vapor pressure 
from said vapor outlet passageway to said first 
pressure compartment for actuating said dia 
phragm, a vapor valve, means for Supplying Vapor 
under pressure from Said vapor outlet passage 
Way to Said vapor Valve, means for Supplying : 
vapor pressure from said vapor valve to said 
second pressure compartment for rendering the 
pressure against Said diaphragm inoperative, and 
means operative in response to a predetermined 
condition in said vaporizer requiring liquid to be 
supplied thereto for closing said vapor valve, 
thereby interrupting the supply of vapor pressure 
to said second pressure compartment and per 
mitting said diaphragm to hold said liquid inlet 
valve in an open position. 

18. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway and a vapor Outlet pas 
sageway, and a burner for supplying heat to said 
vaporizer; a housing defining a pressure chamber, 
a liquid-inlet valve operative to open and to close 
said liquid inlet passageway and having a valve 
stem projecting into said pressure chamber, 
means for biasing said liquid inlet valve toward a 
closed position, a pressure responsive diaphragm 
operatively connected to said valve stem and co 
operating with said housing to divide said pres 
sure chamber into first and second pressure com 
partments, said diaphragm being operative in 
response to vapor pressure in said first pressure 
compartment to hold said liquid inlet valve in an 
open position with a force exceeding the force 
exerted by said biasing means and being respon 
sive to vapor pressure in said second pressure 
compartment to render the pressure on said di 
aphragm by said first pressure compartment in 
operative while permitting said biasing means to 
hold said liquid inlet valve in a closed position, 
means for Supplying vapor pressure from said 
vapor outlet passageway to said first pressure 
compartment for actuating said diaphragm, a 
vapor valve, means for supplying vapor under 
pressure from Said vapor outlet passageway to 
said vapor valve, means for supplying vapor pres 
sure from said vapor valve to said burner and for 
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supplying vapor pressure from said vapor valve 
to said second pressure compartment for render 
ing the pressure against said diaphragm inopera 
tive, and means operative in response to a prede 
termined condition in Said vaporizer requiring 
liquid to be supplied thereto for closing said vapor 
valve, thereby turning of said burner and inter 
rupting the Supply of vapor pressure to said sec 
ond pressure compartment and permitting said 
diaphragm to hold said liquid inlet valve in an 
open position. 

19. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway and a vapor outlet pas 
sageway; a housing defining a pressure chamber, 
a liquid inlet valve operative to open and to 
close said liquid inlet passageway and having a 
valve stem projecting into said pressure chamber, 
means for biasing said liquid inlet valve toward 
a closed position, a pressure responsive dia 
phragm operatively connected to said valve stem 
and cooperating with said housing to divide said 
pressure chamber into first and second pressure 
compartments, said diaphragm being operative in 
response to vapor pressure in said first pressure 
compartment to hold said liquid inlet valve in an 
open position with a force exceeding the force 
exerted by said biasing means and being respon 
sive to vapor pressure in said second pressure 
compartment to render the pressure on said di 
aphragm by said first pressure compartment in 
operative while permitting said biasing means to 
hold said liquid inlet valve in a closed position, a 
packing insulating said second pressure compart 
ment from said liquid inlet passageway, means 
for continuously supplying vapor pressure from 
said vapor outlet passageway to said first pres 
sure compartment for actuating said diaphragm, 
a vapor valve, means for supplying vapor under 
pressure from said vapor outlet passageway to 
said vapor valve, means for supplying vapor pres 
sure from said vapor valve to said second pres 
sure compartment for rendering the pressure 
against said diaphragm inoperative, and means 
operative in response to a predetermined condi 
tion in said vaporizer requiring liquid to be sup 
plied thereto for closing said vapor valve, thereby 
interrupting the supply of vapor pressure to said 
second pressure compartment and permitting 
said diaphragm to hold said liquid inlet valve 
in an open position. 

20. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway and a vapor outlet pas 
Sageway, and a burner for supplying heat to said 
vaporizer; a housing defining a pressure cham 
ber, a liquid inlet valve operative to open and to 
close said liquid inlet passageway and having a 
valve stem projecting into said pressure chamber, 
means for biasing said liquid inlet valve toward a 
closed position, a pressure responsive diaphragm 
operatively connected to said valve stem and co 
operating with said housing to divide said pres 
Sure chamber into first and second pressure com 
partments, said diaphragm being operative in re 
sponse to vapor pressure in said first pressure 
compartment to hold said liquid inlet valve in an 
open position with a force exceeding the force 
exerted by said biasing means and being respon 
sive to vapor pressure in said second pressure 
compartment to render the pressure on said dia 
phragm by said first pressure compartment in 
operative while permitting said biasing means to 
hold said liquid inlet valve in a closed position, 
a packing insulating said second pressure com 
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partment from said liquid inlet passageway, 
means for supplying vapor pressure from said 
vapor outlet passageway to said first pressure 
compartment for actuating said diaphragm, a 
-vapor valve, means for supplying vapor under 
pressure from said vapor outlet passageway to 
said vapor valve, means for supplying vapor pres 
sure from said vapor valve to said burner and for 
supplying vapor pressure from said vapor valve 
to said second pressure compartment for render 
ing the pressure against said diaphragm inopera 
tive, and means operative in response to a prede 
termined condition in said vaporizer requiring 
liquid to be supplied thereto for closing said vapor 
valve, thereby turning off said burner and inter 
rupting the supply of vapor pressure to said sec 
ond pressure compartment and permitting said 
diaphragm to hold said liquid inlet valve in an 
open position. 

21. In a liquid and vapor control system, in 
combination with a liquid vaporizer including 
a liquid inlet passageway and a vapor outlet 
passageway; a liquid inlet valve operative to 
Open and to close said liquid inlet passageway, 
first valve control means operated by pressure 
in said vapor outlet passageway for holding said 
liquid inlet valve in an open position, second valve 
control means operated by pressure in said vapor 
outlet passageway for opposing said first valve 
control means to close said liquid inlet valve, 
means Operative when liquid in said vaporizer is 
below a predetermined level for interrupting the 
supply of pressure to said second valve control 
means, thereby rendering said second valve con 
trol means inoperative and permitting said first 
valve control means to hold said liquid inlet 
valve in an Open position, and adjustable means 
whereby the liquid level in said interrupting 
means may be made to lead or to lag behind 
the liquid level in said liquid vaporizer. 

22. In a liquid and vapor control system, in 
combination with a liquid vaporizer including 
a liquid inlet passageway, a vapor outlet passage 
way, and a burner for supplying heat to said 
vaporizer; a liquid inlet valve operative to Open 
and to close said liquid inlet passageway, means 
for biasing said liquid inlet valve toward a closed 
position, first valve control means operated by 
pressure in said vapor outlet passageway for op 
posing said biasing means to hold said liquid 
inlet valve in an open position, Second valve COn 
trol means operated by pressure in said vapor 
outlet passageway for opposing said first valve 
control means to permit said liquid inlet valve 
to be closed by said biasing means, means for 
supplying vapor from said vapor Outlet passage 
way to said burner, means operative when liquid 
in said vaporizer is below a predetermined level 
for interrupting the supply of pressure to said 
second valve control means and the supply of 
vapor to said burner, thereby turning off said 
burner and rendering said second valve control 
means inoperative, whereby said first valve con 
trol means is permitted to hold said liquid inlet 
valve in an open position against said biasing 
means, and adjustable means whereby the liquid 
level in sald interrupting means may be made to 
lead or to lag behind the liquid level in said liquid 
vaporizer. 

23. In a liquid and vapor control system, in 
combination with a liquid vaporizer including a 
liquid inlet passageway and a vapor outlet pas 
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Sageway; a liquid inlet valve operative to open 
and to close said liquid inlet passageway, first 
valve control means operated by pressure in said 
vapor outlet passageway for holding said liquid 
inlet valve in an open position, second valve Con 
trol means operated by pressure in said vapor 
outlet passageway for opposing said first valve 
control means to close said liquid inlet valve, 
means operative when liquid in said vaporizer is 
below a predetermined level for interrupting the 
Supply of pressure to said second valve control 
means, thereby rendering said second Valve con 
trol means inoperative and permitting said first 
valve control means to hold said liquid inlet 
valve in an open position, and a Pitot tube in 
said liquid inlet passageway between said liquid 
valve and said vaporizer and operatively con 
nected with said interrupting means whereby 
the liquid level in said interrupting means may 
be accelerated or delayed in respect to the liquid 
level of said vaporizer. 

24. In a liquid and vapor control system, în 
combination with a liquid vaporizer including a 
liquid inlet passageway, a vapor outlet passage 
way, and a burner for supplying heat to said 
vaporizer; a liquid inlet valve operative to open 
and to close said liquid inlet passageway, means 
for biasing said liquid inlet valve toward a closed 
position, first valve control means operated by 
pressure in said vapor outlet passageway for op 
posing said biasing means to hold said liquid in 
let valve in an open position, second valve con 
trol means operated by pressure in said vapor 
outlet passageway for opposing said first valve 
control means to permit said liquid inlet valve 
to be closed by said biasing means, means for 
supplying vapor from said vapor outlet passage 
way to said burner, means operative when liquid 
in Said vaporizer is below a predetermined level 
for interrupting the supply of pressure to said 
second valve control means and the supply of 
vapor to said burner, thereby turning off said 
burner and rendering said second valve control 
means inoperative, whereby said first valve con 
trol means is permitted to hold said liquid inlet 
valve in an open position against said biasing 
means, and a Pitot tube in said liquid inlet pas 
Sageway between said liquid valve and said 
vaporizer and operatively connected with said 
interrupting means whereby the liquid level in 
said interrupting means may be accelerated or 
delayed in respect to the liquid level of said 
vapOrizer. 
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