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APPARATUS FOR DISPENSING COMPRESSED 
GAS AT PROGRAMMED PRESSURE AND 

VOLUME 
This invention relates in general to dispensing appa 

ratus and in particular to apparatus for dispensing com 
pressed air or other gases to a container under desired 
parameters of pressure and/or volume. 
The general popularity and availability of self 

contained underwater breathing apparatus, popularly 
known as scuba diving equipment, is well-known and 
needs little introduction, since various types of scuba 
apparatus enjoy widespread popularity with both sport 
and commercial divers. Scuba apparatus generally in 
cludes one or more air tanks which are carried by the 
diver and which supply pressurized air, or other gases 
including oxygen, to a regulator for supplying the air or 
other gas to the diver according to his breathing de 
mands. Scuba tanks are provided in a number of vol 
umes and maximum operating pressures, to provide 
divers with a variable number of available diving times 
before the tanks must be re?lled. 
Scuba tanks are generally filled by connecting the 

tank to an appropriate air compressor or other suitable 
source of compressed air, and this ?lling operation in 
the prior art typically requires the constant presence of 
an attendant to insure that the proper connections are 
made between the air tank and the source of air, that 
valves are opened and closed in the proper sequence, 
and additionally to make certain that only authorized, 
i.e., paying, use is made of the tank re?lling apparatus. 
Moreover, the necessity for re?lling of various sizes of 
scuba tanks which have different volumes and maxi 
mum fill pressures make additional demands for the 
constant presence of an attendant during the refilling 
operation. 
Accordingly, it is an object of the present invention 

to provide improved apparatus for dispensing com 
pressed gas. 

It is another object of the present invention to pro 
vide improved apparatus for dispensing compressed gas 
at selected pressures and volumes. 

It is still another object of the present invention to 
provide compressed gas dispensing apparatus which is 
usable without the required presence of a special atten 
dant. 

It is still another object of the present invention to 
provide compressed gas dispensing apparatus which 
vends a compressed gas at a predetermined pressure 
and maximum volume. 
Other objects as well as many of the attendant advan 

tages of the present invention will become more readily 
apparent from the following description of apparatus 
embodying the present invention, and in which: 

FIG. 1 shows an elevation view of the control panel 
of apparatus according to a disclosed embodiment of 
the present invention; 
FIG. 2 shows a plan view of a coded selector card ac~ 

cording to the disclosed embodiment; 
FIG. 3 shows a plan view of decoding apparatus ac 

cording to the disclosed embodiment; 
FIG. 4 is a section view taken along line 4-4 of FIG. 

3; 
FIG. 5 is a schematic diagram showing a gas dispens 

ing circuit according to the disclosed embodiment; and 

FIGS. 6A and 6B show a schematic diagram showing 
the control circuitry of the disclosed embodiment. 
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2 
Stated in general terms, the present invention pro 

vides gas dispensing apparatus in which the desired pre 
programmed pressure and volume of gas to be dis 
pensed is selected by a device such as a coded card 
which is inserted in the apparatus. The user of the ap 
paratus is informed of the amount of money required 
to accomplish the desired preprogrammed vending of 
compressed gas, and upon insertion of the appropriate 
amount of money the vending flow of gas commences. 
Circuitry is provided which terminates the operation 
of a particular vending cycle after exploration of the 
period of time normally required to fill a tank of the se 
lected predetermined volume, so that an unauthorized 
re?ll of another tank cannot be accomplished immedi 
ately following completion of an authorized tank fill. 
Stated more particularly, and with reference taken to 

the disclosed embodiment of the present invention as 
shown in the Figures, there is shown generally at 10 an 
exemplary control panel of gas vending apparatus con 
structed according to the present invention and espe 
cially useful for re?lling scuba air tanks. As shown in 
FIG. 1, the apparatus includes a control panel 11 from 
which extends a gas conduit or hose 12 terminating in 
a ?tting l3 appropriate for interconnection with a 
scuba air tank. The panel 11 is provided with a slot 14 
for receiving an appropriate selector card, as described 
below, and a coin slot 15 for accepting deposit of the 
amount of money required for a desired tank refilling 
operation. A placard 16 listing the simpli?ed instruc 
tions for operating the vending apparatus is promi 
nantly displayed on the panel 1 l. The remainder of the 
controls and illuminated signals on the panel 11 are de 
scribed below with reference to the appropriate circuits 
and functioning of the apparatus. 

In discussing the construction and operation of the 
described embodiment of the present invention, it is as 
sumed that the apparatus will be used to vend air to 
scuba tanks having two possible maximum-fill pres 
sures, such as 1800 psi and 2250 psi; and having two 
independently-selected volume capacities such as 72 
cubic feet and 144 cubic feet. These two possible 
choices of two different variables provide a combina 
tion of four possible separate combinations of pressure 
and volume which may be represented by a particular 
scuba tank to be refilled, although it will be understood 
by those skilled in the art that the foregoing speci?c 
values of pressure and volume are stated by way of ex 
ample only and that alternative and additional pres 
sures and/or volumes may be provided as necessary or 
desirable. 
The gas dispensing apparatus of the present invention 

is made ready to dispense compressed air, according to 
the disclosed embodiment, at a selected one of these 
possible pressures and volumes by inserting into the 
card slot I4 a coded selector card 20, shown in FIG. 2, 
having ?ll information and an antifraud provision en 
coded by the location of apertures in the cards. The ap 
erture 21 in the depicted location, for example, corre 
sponds to a scuba tank having a maximum capacity of 
72 cubic feet at 2250 psi; the other apertures 22, 23, 
and 24, which are shown in phantom in FIG. 2, repre 
sent the locations of apertures which would alterna 
tively be provided in the card 20 for the other three 
combinations of scuba tank pressure and volume, as 
mentioned above. The aperture 25 provides an anti 
fraud function as described below. The card 20 may 
conveniently include indicia such as the arrow 26 con 
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taining the word “INSERT” to denote the proper ori 
entation of the card 20 for insertion into the card slot 
14. 
The presence or absence of apertures in a card 20 as 

inserted into the card slot 14 causes selective actuation 
of certain ones of the selector switches S2, S3, S4, S5, 
S6, and S7 which comprise a decoding mechanism 27 
positioned behind the panel 11 to receive the card 20 
and provide output signals corresponding to the infor 
mation encoded in the card. Each of the selector 
switches 52-57, which may be magnetically controlled 
reed switches, is positioned in a plane disposed on one 
side of the card slot 14, as best shown in FIGS. 3 and 
4. A corresponding series of permanent magnets 28, 
29, 30, 31, 32, and 33 are positioned in a plane dis 
posed on the other side of the card slot 14, also as best 
shown in FIGS. 3 and 4, so that each of the aforemen 
tioned magnets is disposed in operating relation with a 
corresponding one of the magnetically operated selec 
tor switches 82-87. It will be appreciated that each of 
these magnets operates on the corresponding selector 
switch to maintain that switch in a particular actuated 
state, in the absence of any magnetic shield disposed in 
the card slot 14 to isolate the selector swithces from the 
corresponding magnets. 
To provide the desired function of selecting only cer 

tain ones of the selector switches S2—S7, the selector 
card 20 may advantageously be made of a ferrous ma 
terial such as a thin sheet of steel having appropriate 
apertures punched or otherwise formed therein and 
which may be completely encapsulated as by being 
sandwiched between two layers of an opaque plastic 
material or the like. Assuming that such a selector card 
20 is provided having the apertures 21 and 25 disposed 
in the ferrous material thereof, insertion of this card 
into the slot 14 positions the aperture 21 between the 
selector switch S4 and the magnet 30, and also posi 
tions the aperture 25 between the selector switch S3 
and the magnet 29. The positioning of the two aper 
tures 21 and 25 thus maintains the magnetic field be 
tween the two magnets 29 and 30 and the respective 
selector switches S3 and S4, thereby maintaining these 
two selector switches in the actuated state. However, 
the presence of a ferrous layer between the remainder 
of the magnets 28, 31, 32, and 33 shields the corre 
sponding magnetic fields from the respective selector 
switches S2, S5, S6 and S7, and so these four selector 
switches become switched to an unactuated state. A 
control switch S1 is positioned adjacent the closed end 
of the card slot 14 to be actuated by actual contact or 
otherwise with a selector card 20 fully inserted into the 
card slot. 
Turning next to the schematic diagram as shown in 

FIG. 6, the structural and operational interrelation be 
tween the decoding apparatus 27 and the remainder of 
the gas dispensing apparatus is seen from the operating 
interconnection of the selector switches 84-57 with 
corresponding ones of individual function control re 
lays RL1, RL2, RL3, and RL4. Each of the four func 
tion control relays has a plurality of sets of contacts 
designated A-F in the disclosed embodiment and each 
of these contacts as well as the contacts of the other re 
lays and switches in this embodiment, with the excep 
tion of the RLl and as otherwise specified, is shown in 
a normally deenergized state. Each of the selector 
switches 82-57 is depicted in FIG. 6 to depict the oper 
ating state maintained when these switches are all sub 
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4 
jected to their respective magnetic ?elds, that is, the 
states maintained by these selector switches in the ab 
sence of any selector card 20 in the card slot 14. 
Considering control voltage extending from an ap 

propriate power supply 38 through contact 39 of relay 
RL8 and the closed contact of pressure switch PS-3, ex 
tending along the line 40 and then to a line 41 con 
nected in parallel with all of the relay armatures in 
contact set A, it can be seen that none of the function 
control relays RLl-RL4 can be actuated since the cir 
cuit through the relay coils to ground is broken by se 
lector switch S2, magnetically maintained open, and 
also by the position of S1, shown in FIG. 6 in the posi 
tion maintained when no selector card 20 is disposed 
in the card slot 14. It will be seen that the READY light 
42 is illuminated at this time through a circuit extend 
ing from the line 40 and the switch S1 to ground. 
Assume now that a scuba tank to be re?lled is at 

tached to the ?tting 13, the air valve on the scuba tank 
is opened to permit filling, and a selector card 20 as 
shown in FIG. 2 is inserted into the card slot 14. The 
presence of the selector card moves the switch S] from 
the position shown in FIG. 6 to make contact with the 
switch terminal 43, thereby extinguishing the READY 
light 42 and applying an electrical ground to one side 
of the selector switch S2. Since the particular selector 
card 20 contains apertures 21 and 25 to maintain the 
magnetically operated states of the selector switches S3 
and S4, it will be understood that the remaining selec 
tor switches S2 and 85-87 assume conductive positions 
the opposite of those depicted in FIG. 6. Thus, the se 
lector switch S2 becomes conductive to establish an 
operating circuit including S3 and S4 (permitted to re 
main closed by the apertures 25 and 21) and function 
control relay RLl, thereby energizing that relay to 
place the respective contact sets A-F in the positions 
shown in FIG. 6. Since the magnetic paths to the selec 
tor switches S5-S7 are broken by the presence of the 
selector card 20, the function control relays RL2-RL4 
cannot become actuated at this time. 

It will be seen that the presence of the selector 
switches S2 and S3, one of which is normally closed 
and the other of which is normally open, function as an 
antifraud mechanism to prevent operation of the pres 
ent apparatus simply by inserting a blank sheet of fer 
rous material into the slot 14, since this action would 
break the magnetic path maintaining S3 in its actuated 
state and would prevent any of the function control re 
lays from becoming energized. 
A circuit is now established applying control voltage 

from the line 41 through the contact 44 of RLl-A and 
along the line 45 to energize the light 46a of the “de 
posit” sign 46, and another light 47 corresponding to 
a predetermined amount of money required to pay for 
the tank ?lling prescribed by the particular coded se 
lector card 20. Contact is also now established applying 
control voltage through the line 40, the line 51, and the 
contact 52 of RLl-E and the line 53 to a terminal 54 
of the rotary stepper switch 55. The stepper switch 55, 
which may be of the conventional type wherein the 
switch armature is advanced one step for each voltage 
pulse applied to a step coil S, is actuated through a 
coin-controlled switch 56 controlled by deposit of 
money into the coin slot mechanisms 15. It will be un 
derstood that the coin slot mechanism 15, associated 
apparatus for accepting only proper coins, and the 
mechanism for operating the coin-controlled switch 56 
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upon deposit of a particular coin are well-known in the 
art and the particular details of such coin acceptor 
mechanisms are not critical to the present invention. 
To prevent the stepper switch 55 from being oper 

ated before the circuit has been properly conditioned 
by actuation of one of the function control relays 
RLl-RL4, the circuit through the coin-controlled 
switch 56 includes control voltage applied along the 
line 40 and then passing along a line 57 and the contact 
58 of function control relay RLl-F and thence along 
the line 59 to the stepper coil S. 
When the armature of the stepper switch 55 has been 

moved by appropriate coin-controlled actuation of the 
switch 56 from the zero position to the terminal 54, to 
which control voltage was previously applied through 
closure of the contact 52 of the function control relay 
RLl-E, a circuit is completed to energize the relay RLS 
and thus to open the relay contact 60 and extinguish 
the light 47, thereby notifying the persons using the ap 
paratus that the proper amount of money has been de 
posited. Control power is also supplied through the line 
61 and the contact 62 of the function control relay 
RLl-D to a time delay circuit 66. The switch contact 
66a remains closed until the time delay 66 times out as 
explained below, and so a control circuit is also com 
pleted through the switch contact 66a, a line 67, the 
contact 68 of the function control relay RLl-C, and the 
line 69 to a first pressure-actuated switch PS-l. This 
first pressure-actuated switch PS-l is now in the switch 
ing position shown in FIG. 6, and so a circuit is com 
pleted through the contact 70 and the diode D1 to en 
ergize the relay RL6. 
Turning momentarily to a consideration of FIG. 5, it 

will be seen that the conduit 12 which is connected 
through the fitting 13 to a scuba tank to receive the 
predetermined filling of air specified by the selector 
card 20, extends through the panel 11 into fluid pres 
sure communication with a number of pressure 
actuated switches and solenoid valves including an air 
line solenoid valve 71. The conduit is connected as at 
72 to receive a source of pressurized gas suitable for 
filling scuba tanks, in the disclosed embodiment, but air 
from the source .72 cannot be applied through the con 
duit 12 to fill a tank until the air line solenoid valve 71 
is actuated. 
Returning again to FIGS. 6A and 68, it will be seen 

that the solenoid valve 71 is actuated by closure of the 
contact 73 established when the relay RL6 is energized. 
Air now flows from the source 72 through the conduit 
12 to commence filling the air tank connected to the 
fitting 13. A conventional pressure gauge 65 connected 
to the conduit 12 permits the pressure in the air tank 
to be monitored. 
The tank filling operation continues in progress until 

the pressure of air in the tank, as monitored by the 
pressure-actuated switch PS-l disposed in the conduit 
12, reaches the predetermined level of 2250 psi (in the 
example chosen), at which point the switch arm of PS4 
is transferred to the contact 74 of that switch. If the 
person filling an air tank has inadvertently neglected to 
open the tank valve prior to the filling operation, it will 
be understood that the pressure-actuated switch PS-l 
will prematurely switch to the contact 74 as soon as the 
conduit 12 becomes charged with air to the predeter 
mined pressure of 2250 psi, thus giving a false indica 
tion that tank ?lling has been completed. If this hap 
pens, a circuit is completed from the contact 74 
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6 
through the line 75 and the contact 76a of the time 
delay 76 to illuminate one of the “push hold” lights 77. 
Lighting of the “push hold” light on the panel 11 in 
forms the operator that he must operate the hold switch 
78 to move the switch arm from the contact 78a to the 

contact 78b, whereupon the “HOLD ON” light 79 is 
illuminated and control voltage is removed to close the 
air line solenoid valve 71 and suspend the tank filling 
operation. Once the operator has opened the air valve 
on the tank being filled, he can again operate the hold 
switch 78 to engage the contact 78a, thereupon recom 
mencing the tank ?lling operation. The time delay 76 
is selected to time out and open the contact 76a after 
a period of time, such as twenty seconds, which is suffi 
cient to enable the pressure-actuated switch PS-l to 
operate prematurely if the air tank valve is inadver 
tently unopened. 
When the relay RL6 was previously closed to com 

mence tank filling, control power was also applied 
through the contact 80 of the function control relay 
RLl-B, the line 81, and the now-closed contact 82 to 
a time delay 83. The switch contact 83a closes when 
the time delay 83 times out, causing the relay RL7 to 
close. The relay RL7 should remain unactuated until 
the possibility of a premature fill indication resulting 
from a closed tank valve is eliminated, and so the time 
delay 83 is chosen to time out and close the contact 83a 
approximately 5 seconds, for example, after the time 
delay 76 times out. Actuation of the relay RL7 estab 
lishes a hold circuit through the contact 87 and also 
closes the relay contacts 88 and 89 to condition the 
bleed circuit for subsequent actuation. 
The time delay 66 is selected to time out and open 

the switch contact 66a after a period of time selected 
to be somewhat longer than the time required to com 
pletely fill a tank of the preselected pressure and vol 
ume, so that the pressure-actuated switch PS-l nor 
mally will be switched to the contact 74 by attainment 
of the preselected pressure before the switch contact 
66a opens in response to time-out of the time delay 66. 
The purpose of the time delay 66 will become apparent 
below. When the control voltage is applied to the 
contact 74 by the pressure-actuated switch PS1 upon 
the tank being filled to the predetermined pressure, 
contact 76a having been previously opened by time-out 
of the hold circuit time delay 76, the relay RL6 is re 
leased to close the solenoid valve 71 and control volt 
age is applied through the contact 90 and the previ 
ously closed contact 88 to illuminate the “push bleed” 
light 91. The pressure actuated switch PS-4, which 
senses the pressure maintained in the conduit 12 fol 
lowing closure of the air line solenoid valve 71 and 
manual closure of the air tank valve (not shown), main 
tains the contacts 92 open at this time and so the relay 
RL8 is not actuated. Illumination of the push bleed 
light 91 advises the operator to close the air tank valve 
and actuate the bleed switch 93, whereupon an operat 
ing circuit is established through the relay contacts 94 
and 89 to close and hold the bleed relay RL9 and to en 
ergize the bleed solenoid valve 95. The static pressure 
trapped in the conduit 12 is thus vented to atmosphere,‘ 
at which time the contact 92 of the pressure-actuated 
switch PS4 closes to apply control power for energizing 
the relay RL8 through a circuit completed to ground 
through the switch terminal 43 of the switch S1. 
Operation of the relay RL8 opens the switch contact 

39, thereby removing control power from the line 40 
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and the relay RL7 to deenergize the bleed relay RL9 
and the bleed solenoid valve 95, and establishes control 
power through the contact 96 to hold the relay RLS en 
ergized. A circuit is also completed through the contact 
97 to illuminate the TANK FILLED light 98, reminding 
the operator to remove his selector card 20 from the 
slot 14. Card removal opens the control circuit for the 
relay RL8 established through the contact 43 of the 
switch S1, and again establishes the operating circuit 
for the READY light 42. Actuation of the relay RL8 
previously applied a control signal through the contact 
96 and the line 99 to the reset coil R of the stepper 
switch 55, causing the stepper switch to be reset to 
zero. Withdrawal of the selector card from the card slot 
allows the function control relay RLl to open, and so 
the apparatus is now in condition to undergo another 
complete air vending cycle. 
Since actual ?lling of an air tank is not terminated 

until the pressure-actuated switch PS1 moves to the 
contact 74, it might be possible for an unscrupulous 
user of the apparatus to disconnect a partially-?lled 
tank and promptly connect another empty tank to the 
fitting 13 in an attempt to obtain a “free ride” tank fill 
ing. This is prevented according to the disclosed em 
bodiment of the present invention, however, by open 
ing of the contact 660 upon time-out of the time delay 
66, thus opening the control circuit to the line 77 and 
removing control voltage from the pressure-actuated 
switch PS-l. The time delay 66 maintains the contact 
66a open until the opening of the relay contact 62 al 
lows the time delay to reset. The time-out period of 
time delay 66 is selected to a period, such as 7.5 min 
utes, which provides no more than adequate time for 
filling a tank of 72 cubic feet capacity, in the disclosed 
embodiment of the invention. 
As an alternative to the foregoing described mode of 

operation, it will now be assumed that a customer oper 
ating the present apparatus desires to refill an air tank 
of 72 cubic feet capacity, the same as before, but hav 
ing a maximum ?ll pressure of 1800 psi. This person 
will be provided with a selector card 20 having aper 
tures at 25 and 23, instead of 25 and 21, thus actuating 
the function control relay RL2 instead of RLl. It can 
be seen from FIG. 6 that the actuation of RL2 applies 
control voltage on the line 45 as described above, to il 
luminate the lights 46 and 47 and to apply control 
power to the contact 54 of the stepper switch 55. The 
operator then is notified to deposit an amount of 
money as before, since the volume of air being dis 
pensed remains constant at 72 cubic feet, whereupon 
a control circuit is completed through the line 61 and 
the contact 102 of the function control relay RL2-D to 
the time delay 66, and thence through the closed 
contact 66a, the line 67, and the contact 103 of the 
function control relay RL2-C to the second pressure 
actuated switch PS-2; it will be understood that the 
pressure-actuated switch PS2 is operative to move its 
switch connect from the depicted position to the 
contact 104 when the tank fill pressure reaches 1800 
psi. The relay RL6 is actuated through PS-Z and the 
tank fill cycle commences as described previously. A 
control signal is also applied through the line 105 to a 
time delay 106 having a contact 106a. The purpose and 
operation of the time delay 106 is the same as de 
scribed previously for the time delay 76 and need not 
be described further. 
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As a further alternative mode of operation, a person 

desiring to ?ll a larger air tank of 144 cubic feet capac 
ity, for example, at a maximum ?ll pressure of 2250 psi 
will insert into the card slot 14 a selector card 20 hav 
ing apertures at 25 and 22 operative to actuate the 
function control relay RL3. It will be seen that a circuit 
is completed through the line 107 to illuminate the light 
46b of the “deposit” sign 46 and also the light 108, re 
quiring payment ofa greater sum of money commensu 
rate with the increased volume of air to be vended. A 
control signal circuit is simultaneously established 
through the contact 109 of the function control relay 
RL3-E to the contact 110 of the stepper switch 55. [n 
sertion of the appropriate sum of money completes a 
control circuit through the line 61 and the contact 111 
of function control relay RL3-D to the time delay 112 
having a contact 112a which remains closed until time 
out ofa predetermined period. The time delay 1 12 pre 
vents unauthorized free ride filling of a second tank in 
the same manner as described above for the time delay 
66, and it will be appreciated that the time-out period 
for the time delay 112 is selected to be slightly greater 
than the time normally required to fill an air tank of the 
selected larger volume (144 cubic feet in the present 
example). A time-out period of approximately 15 min 
utes for the delay 112, for example, is satisfactory for 
use with the disclosed embodiment. 
The control circuit through the contact 112a is com 

pleted through the contact 113 of the function control 
relay RL3-C to the line 69 and the pressure switch 
PS-l, whereupon the ?lling operation commences and 
progresses as described above. 
Considering the fourth mode of operation possible 

with the disclosed embodiment of the present inven 
tion, a person desiring to fill a tank of 144 cubic feet 
capacity to a pressure of 1800 psi will require a selector 
card 20 having an aperture at 25 and at 24 to actuate 
the function control relay RL4. A control circuit will be 
completed from the contact 114 of RL4-E to the 
contact 110 of the stepper switch 55. The control volt 
age is then applied through the contact 115 of RL4-D 
to the contact 112a of the time delay 112, and thence 
through the contact 116 of RL4-C to the pressure 
actuated switch PS-2, whereupon the pressure fill oper 
ation is initiated. 
Although the described embodiment of the present 

invention affords a selection between two different vol 
umes and two maximum pressures of air tank fillings, 
it will be apparent to those skilled in the art that a 
greater or lesser number of pressure and volume selec 
tions can be provided according to the present inven 
tion, with the appropriate pressure-actuated switches 
and free ride preventive time delays being provided 
along with the necessary additional alternative selec 
tion capability being provided in the decoding appara 
tus 27. Similarly, although the use of magnetic switches 
in conjunction with an apertured ferrous selector card 
20 is disclosed herein, those skilled in the art will rec 
ognize that different types of apparatus can alterna 
tively be used to provide the proper selection of the de 
sired pressure and the volume of air to be dispensed. It 
is envisioned that apparatus according to the present 
invention would be installed at locations such as dive 
shops or the like and that persons seeking scuba tank 
re?lls would be provided with either a temporary or 
permanent selector card 20 (or comparable device) 
which he would use to provide authorized access and 
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predetermined pressure-volume ?ll selection for the 
apparatus. Such user thus could fill his scuba tanks with 
little or no attention required by an operator other than 
himself. It will be appreciated that the use of a selector 
card 20 which functions only to provide access and fill 
selection for the apparatus and not credit billing or 
“charge card” functions, permits the selector card to 
be made permanently available to quali?ed users who 
must nevertheless make payment before receiving an 
air tank refill. The pressure-operated switch PS-3 opens 
to prevent operation of the apparatus in the event of an 
inadequate air pressure supplied at 72. 
Although the use of relays and other electromechan 

ical elements are shown in the disclosed embodiment, 
it will be appreciated that devices such as solid-state 
switches and the like can be substituted in other em 
bodiments of the present invention. Moreover, al 
though the disclosed embodiment of the invention has 
been discussed herein with reference to the particular 
application of scuba tank re?lling, it will be under 
stood that this use is by way of example only and that 
apparatus according to the present invention can be 
used to dispense various types of gases into pressure 
tanks or vessels intended for uses other than divers’ air 
supply. 
Furthermore, the foregoing relates only to a particu 

lar embodiment of the present invention, and numer 
ous alterations and modifications may be made therein 
without departing from the spirit and the scope of the 
present invention as set forth in the following claims. 
What is claimed is: 
l. Compressed gas dispensing apparatus, comprising 

conduit means connectable between a source of 
compressed gas and a gas receiving receptacle; ‘ 

valve means operatively disposed in said conduit 
means to selectively control the flow of gas there 
through; 

first means operatively responsive to a first variable 
quantity of the gas dispensed to the gas receiving 
receptacle to provide a first signal condition when 
a certain selected amount of said first quantity oc 
curs; 

second means operatively responsive to a second 
variable quantity to provide a second signal condi 
tion when a certain selected state of said second 
quantity occurs; 

control circuit means selectively operative to open 
said valve means to permit gas ?ow therethrough, 
said control means being operative in response to 
said first signal condition from said first means and 
in response to said second signal from said second 
means to close said valve means in response to ei 
ther of said ?rst and second signals; and 

timing means operative to provide an alarm signal 
condition in response to the occurrence of said first 
signal condition within a certain period of time 
after said valve means is opened. 

2. Apparatus as in claim 1, wherein said first means 
is responsive to the pressure of gas in the receptacle. 

3. Apparatus as in claim 2, wherein: 
said second means is operative in proportion to the 
volume of gas supplied to the receptacle. 

4. Apparatus as in claim 3, wherein: 
said second means comprises timing means operative 

to produce said second signal after said valve 
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10 
means has been open to supply to the receptacle 
for a predetermined period of time. 

5. Apparatus for dispensing compressed gas to a re 
ceptacle, comprising: 
enabling means operative to select one of a plurality 
of circuits corresponding to a plurality of different 
certain pressures and volumes of gas to be dis 
pensed; 

payment acceptor means operative in response to the 
circuit selected by said enabling means to establish 
a circuit condition indicating required payment of 
a certain sum of money, 

said payment acceptor means operative in response 
to payment of said certain sum to establish a con 

trol circuit; 
valve means disposed to control the flow of gas from 

a source of compressed gas to a gas receiving re 
ceptacle, 

said valve means operative in response to establish 
ment of said control circuit to open and permit the 
dispensing flow of gas to the receptacle; 

first means responsive to the pressure of the gas in 
the receptacle and also responsive to the circuit 
selected by said payment acceptor means to pro 
vide a first signal condition when the pressure ex 
ceeds a certain predetermined amount correspond 
ing to said selected circuit; 

second means responsive to said selected circuit and 
operative to provide a second signal condition re 
lated to the delivery of a certain predetermined 
volume of gas as selected by said selected circuit; 
and 

said valve terminating said flow of gas to the recepta 
cle in response to either of said first signal condi 
tion or said second signal condition. 

6. Apparatus as in claim 5, further comprising: 
pressure conduit means extending from said valve 
means for selective connection to the gas receiving 
receptacle; 

a bleed valve in communication with said pressure 
conduit means and selectively operable to vent to 
atmospheric pressure the gas pressure trapped in 
said conduit means; 

bleed valve control circuit connected to said bleed 
valve and selectively operable in response to the 
occurrence to either of said first and second signal 
conditions to open said bleed valve; and 

bleed pressure responsive means responsive to the 
gas pressure in said pressure conduit means and op 
erative to close said bleed valve when the gas pres 
sure in said pressure conduit means falls to a prede 
termined level. 

7. Apparatus as in claim 5, further comprising: 
pressure conduit means extending from said valve 
means for selective connecting to a gas receiving 
receptacle having a valve which is selectively oper 
able to admit the dispensed gas to the receptacle; __ 

timing means responsive to said control circuit oper 
ative concurrent with the initiation of the dispens 
ing ?ow of gas to define a period of time which is 
a predetermined amount greater than the amount 
of time for the gas pressure in said pressure conduit 
to exceed said predetermined certain, pressure 
when the valve of the receptacle remains closed to 
prevent gas from entering the receptacle; and 
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signal means operative to provide a signal in response 
to operation of said ?rst means during said period 
of time de?ned by said timing means. 

8. Apparatus as in claim 5, wherein: 
said second means comprises dispensing timing 
means responsive to said selected circuit and oper 
ative in response to said control circuit to de?ne a 
certain period of time which is suf?cient to dis 
pense not substantially more than said certain pre 
determined volume of gas to the receptacle; and 

said dispensing timing means operative to provide 
said second circuit condition upon reaching said 
certain period of time. 

9. Apparatus as in claim 8, further comprising: 
plural ones of said first means each operative to pro 

vide said ?rst signal condition responsive‘to a se 
lected predetermined pressure of the gas in the re 
ceptacle; 

plural ones of said dispensing timing means each op 
erative to de?ne a certain time period which is suf 
ficient to dispense not substantially more than a se 
lected predetermined volume of gas; 

each of said plural circuits of said enabling means 
connected to one of said plural first means and to 
one of said plural dispensing timing means; 

said enabling means is operative to sense information 
on a coded member corresponding to a selected 
one of said plurality of pressures and also corre 
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12 
sponding to a selected one of said plurality of vol 
umes; and 

said enabling means is operative in response to said 
sensed information to select the appropriate one of 
said plural circuits which is connected to the ?rst 
means and to the dispensing timing means corre 
sponding to said sensed pressure and volume infor 
mation. 

10. Apparatus as in claim 9, wherein: 
said enabling means comprises a plurality of swiches 
which are actuated by the presence of a magnetic 
field, at least some of said plural switches being op 
eratively associated with corresponding ones of 
said plurality of circuits corresponding to predeter 
mined pressures and volumes of gas to be dis 
pensed; 

means disposed to maintain a magnetic ?eld in actu 
ating relation with each of said plural switches; 

said coded member comprises magnetic shield means 
which is selectively positionable between said plu 
ral switches and said magnetic ?eld means to pre 
vent the magnetic ?eld from actuating said plural 
switches; and the 

said mangetic shield means having at least one inter 
ruption therein to allow the magnetic ?eld to main 
tain actuating relation with at least one of said plu 
ral switches. 

* * * * * 


