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1 
This invention relates to liquid dispensing ap 

paratus, particularly of the type adapted for the 
dispensing of gasoline and the like. 

It is an object of the invention to provide new 
and improved liquid dispensing apparatus 
adapted for the dispensing of gasoline and like 
volatile liquids, and more particularly to provide 
such apparatus including new and improved air 
and vapor elimination means. 
More specifically stated, it is an object of the 

invention to provide liquid dispensing apparatus 
of the type stated wherein satisfactorily oper 
able air and vapor eliminating means is arranged 
on the suction side of the pump whereby to 
permit the use of a measuring pump type of 
installation, thus dispensing with the meter 
conventionally provided. l - 

Still more specifically stated, it is an object of 
the invention to provide air and vapor eliminat 
ing means on the suction side of the pump « 
wherein the elimination devices are arranged at 
the lowest point of pressure in the pump supply 
line whereby to effectively eliminate vapor and 
gas from the supply liquid, and wherein the rate 
of liquid flow into the pump is decreased to pre 
clude the drawing of any vapor or gas into the 
pump measuring chambers. 
Further objects of the invention are to provide 

improved means for withdrawing the separated 
gases and vapors, and the reclaimed liquids from 
the system; and also to provide in combination 
with the devices defined an improved type of 
measuring pump and driving mechanism there 
for. 
Various other objects, advantages and features 

of the invention will appear from the following 
specification when taken in connection with the 
accompanying drawings wherein certain pre 
ferred embodiments are set forth for purposes of 
illustration. 
In the drawings, wherein like reference nu 

merals refer to like parts throughout: 
Fig. 1 is a general assembly View, partly in sec 

tion, of a liquid dispensing apparatus constructed 
in accordance with the principles of the inven 
tion; ' 

Fig. 2 is a detail sectional view, on an enlarged 
scale, of the gas and vapor eliminating chamber 
or means, and the associated pump structure; 

Fig. 3 is a detail view of the adjustment or 
Calibrating device for the pump; 

Fig. 4 is a. sectional View through the pump 
structure on the line 4-4 of Fig. 2'; 

Fig. 5 is a view similar to Fig. l, but showing 
a modiñed form of structure; 
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2 
Fig. 6 is a detail view of the aspirator mecha 

nism more particularly used with the structure 
of Fig. 5; and 

Fig. '7 shows a further form oi modified struc 
ture. 
This application is a continuation-impart of 

our copending application, Serial No. 248,378, 
filed December 30, 1938, and entitled Liquid dis 
pensing apparatus. 
Referring more particularly to the drawings, 

and first `to the embodiment illustrated in Figs. 
l to 4 inclusive, the invention is shown applied 
to an apparatus .for dispensing gasoline or ‘ike 
volatile liquids. The structure comprises a suit 
able supply tank such as an underground tank 
il) having a filling pipe il and a vapor exhaust 
pipe l2. The pump suppiy pipe i3 provided with 
the usual foot valve it leads from the tank to 
an air and Vapor or gas eliminating structure 
generally indicated by the numeral l5, the de 
tails >of which will be later described. 
A measuring pump generally indicated at it, 

Fig. 2, is arranged in the lower part of the struc 
ture l5 and pumps the liquid therein to and 
through the pressure dispensing line ll ter 
minating in the usual sight gauge i8, flexible 
hose I9 and nozzle 2i! having a control valve 2i. 
The drive for the pump is preferably of the 

type 'shown vin the application of Richard R. 
Trexler, Serial No. 237,593, filed October 29, 
1938, and entitled liquid dispensing apparatus. 
More particularly, the drive comprises a suitable 
prime mover such as an electric motor 2% having 
a control switch 26 »controlled by the nozzle sup 
port 2l, the arrangement being such that the 
motor is energized when the nozzle is removed 
from the support and the support lifted and 'the 
motor deenergized when the support is lowered 
to nozzle supporting position as indicated in 
Fig. 1. -The motor, through a series of gears i8, 
29 >and Sil, is adapted to drive a differential gear 
ing generally indicated by the numeral Si. This 
differential, which may be of standard type, is 

provided with a pair of output shafts 32 and the arrangement ybeing such that the driving 

motion of the gear it will be transmitted to 
shafts‘âä or 33, or both, as the case may be, as 
will be understood by those skilled in the art. 

Shaft .32 is arranged to drive the main dis 
pensing or measuring pump it, whereasI shaft 33 
is arranged to drive an auxiliary pump 3d, pref 
erablya gear pump, arranged to circulate liquid, 
preferably oil, in a closed control circuit Sii. This 
control circuit is provided with a spring-pressed 
relief valve 36, adjustably set to open at a prede 



3 
termined pressure. The valve 36 sets up suiii 
cient resistance to flow within the circuit 35 s0 
that normally, during dispensing, when the dis 
pensing nozzle valve 2| is open, pump 34 and as 
sociated shaft 33 will be held stationary, the drive 
from the gear 33 being transmitted to shaft 32 
to operate the dispensing pump I6 and effect the 
dispensing operation. However, when the nozzle 
Valve 2| is closed, pump l5 is locked from opera 
tion stopping shaft 32. Under such circum 
stances the drive from gear 39 is diverted through 
the diiîerential to shaft 33 causing the operation 
of pump 35 and overcoming the resistance of the 
relief valve 35. In other words, the valve 3B sets 
up resistance so that dispensing may be effected 
when the nozzle valve 2| is open, and while motor 
25 is in operation, but when the nozzle valve is 
closed the relief valve 3S will yieldably open to 
permit the diversion of the power from the driv 
ing motor. Similarly, the dispensing nozzle valve 
2| may be partially opened, in which event the 
driving motion of the gear 35 Will be transmitted 
to both shafts 32 and 33 in the desired propor 
tion. By this means the motor 25 may be set in 
operation, and continuously operated, while the 
nozzle is oñ” its support 21, but motion from thev 
motor is transmitted to the dispensing pump IE 
only when the nozzle valve is open and while liq 
uid is actually being dispensed. Further, the 
movements of the pump I6 are proportional to 
the amount of liquid dispensed, and hence the 
pump acts as a measuring means as well as a pro 
pelling pump, permitting the conventionally pro 
vided meter to be eliminated. 

Dispensing pump shaft 32 is arranged by means 
of driving connections 45 and 4| to drive suitable 
registering mechanism such as a volume register 
42 and a cost register 43 and it will be noted that 
the registering mechanism is thus geared to the 
measuring pump i6 and movable therewith to 
register its operations. Volume register 42 is di 
rectly connected 'to drive shaft 4| by means of 
connections 44, whereas the cost register 43 is 
connected to the shaft 4| through the intermedi 
ary of a change speed gearing 45 by which the 
unit cost of the dispensed gasoline may be varied. 
Referring more particularly to the air and va 

por eliminating structure I5, as illustrated in Figs. 
l and 2, it will be seen that this structure com 
prises a vertically elongated chamber 58 adapted 
to form a reservoir for the liquid on the inlet side 
of the pump. The supply line I3 leads to the 
chamber adjacent the upper part thereof, where 
as the pump |5 is located in the lower part of 
the chamber or reservoir. Further, the upper 
part of the chamber is provided with an eliminat 
ing pipe 5| having a restricted oriñce 52, and 
leading to a recovery chamber 53, through’which 
air, gasoline vapor, and other gases separated 
from the liquid within the chamber 50 are adapt 
ed to be exhausted. Recovery chamber 53 is pro 
vided with two outlets, a gas outlet 54 leading to 
atmosphere, and a liquid outlet 55 returning to 
the supply line |3. A small pump 56 of the type 
suitable for the pumping of gases, and a small 
pump 51 of the type suitable for the pumping of 
liquids, are arranged in conduits 54 and 55, re 
spectively, these pumps being driven by driving 
connections 58 and 59 powered from the motor 
driven shaft 29'. Conduits 54 and 55 are also 
preferably provided, respectively, with check 
valves 6B and 6|, these valves being so disposed 
as to permit gas or liquid, as the case may be, to 
flow outwardly from the recovery chamber 53, 
but preventing reverse now thereto. Recovery 
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4 
chamber 53 is also provided with a iloat 62 hav 
ing associated valves 63 and 64, for controlling 
and maintaining a predetermined liquid body 55 
Within the recovery chamber. 
In the operation of the gas eliminating struc 

ture, air and vapor separating from the liquid 
within the chamber 50 passes through the re 
stricted orifice 52 and the pipe 5| into the recov 
ery chamber 53. When no gas, Whether air or 
Vapor, is present in the chamber 5B, then liquid 
Will pass through the pipe 5I, but owing to the 
presence or“ the orifice 52, only a small amount of 
such liquid will be permitted to escape. The ori 
ñce permits the relatively free passage of gas, but 
permits only a small liquid flow. In the recovery 
chamber the gases and liquids are separated, the 
gases being drawn outwardly by pump 56 to at 
mosphere through the exhaust pipe 54, and the 
reclaimed liquids being returned by pump 51 
through conduit 55 to the supply line |3. Float 
62, through the action of its Valve 53 which closes 
conduit 54 when the float is raised, and its valve 
54 which closes conduit 55 when the float is low 
ered, maintains a predetermined liquid body 
within the recovery chamber. While the sepa 
rator chamber 59 is below atmospheric pressure, 
the suction pumps 55 and 51 maintain the pres 
sure within the recovery chamber at a lower level, 
thus insuring the proper functioning of the ap 
paratus. Check valves 60 and 6| prevent any re 
verse flow within conduits 54 and 55. It is also 
to be noted that the pumps 56 and 51 are driven 
at all times while the motor 25 is in operation, 
and before the movement of the dispensing pump 
I5 begins. 
The structure of the dispensing pump is best 

shown in Figs. 2, 3 and 4. The pump comprises 
a casing 1|) provided with a series of radially ar 
ranged cylinders 1|, four in number in the par 
ticular embodiment illustrated, as shown in Fig. 
4. Each cylinder has' a piston 12 operated .by a 
connecting rod 13, the rods being mounted by a 
series of superposed sleeves upon an operating 
crank pin 14. The crank pin is carried by a block 
15, Fig. 3, adjustably mounted in an arm 16 se 
cured to the drive shaft 32. The adjustable posi 
tioning of the crank pin relative to its driving 
arm 16 is controlled by means of an adjustment 
screw 11, and by means of this adjustment the 
throw of the crank pin may be changed whereby 
to accurately adjust the displacement of the 
pump. The pump structure is in many respects 
similar to that described in the copending appli* 
cation of Richard R. Trexler, Serial No. 268,551, 
filed April 18, 1939, and entitled Liquid dispensing 
apparatus, now issued as Patent 2,390,136 of De 
cember 4, 1945, and may incorporate bellows or 
diaphragm type pistons such as therein disclosed. 
Each cylinder is provided With -a spring-.pressed 
inlet valve 80 leading directly from the chamber 
50 into the cylinder, and with a spring-pressed 
outlet valve 3| leading from the cylinder to an 
annular chamber or casing 82 connected to the 
pressure .dispensing line l1.. As each piston 12 
moves radially inwardly, its associated inlet valve 
80 will be opened against the pressure of its clos 
ing spring, Whereas as the piston moves out 
wardly, its associated exhaust valve 8| will be 
opened against its closing spring, in a, manner 
which will be understood by those skilled in the 
art. 

It is to be _noted that in accordance With the 
present invention the dispensing and measuring 
pump I6 is carried as a part of and located at 
the bottom of the elongated and relatively en 
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larged separator chamber 50. As the result a 
relative pressure is impressed upon the pump by 
the head of liquid within the reservoir or cham 
ber 50 so that the point of minimum pressure in 
the system is not immediately at the inlet of the 
pump, but is rather in the upper portion of the 
separator chamber Eil. In other words, the pres 
sure at the pump inlet is above that existing in 
the upper part of the chamber 50, and Vaporiz 
ing and the like of the liquid caused by vacuum 
conditions will, as a result, take place in the up 
per portions of the chamber rather than at the 
pump inlet. Moreover, the pump being in effect 
immersed within the chamber 50, there are no re 
stricted passages or conduits connecting the 
chamber and the pump wherein pressure drop due 
to rate of ñuid flow may be introduced. On the 
contrary, the pressure head oi liquid within the 
chamber 5B is directly impressed upon the inlet 
ports of the pump. Additionally, the reduction 
ofthe rate of liquid ñow into the pump permits 
any air or Vapor forming in the liquid in the lower 
regions of the chamber 5i) to- gravitate upwardly 
and be separated out, and not drawn in to the 
pump cylinders. 

In Figs. 5 and 6 an embodiment of .the inven 
tion is illustrated generally similar to that pre 
viously described, but wherein the liquid flow 
within the dispensing line is itself used as a suc 
tion means for withdrawing the liquid and gases 
from the recovery chamber, thus eliminating 
pumping` devices. such as pumps 56 and 51 of the 
embodiment of the invention shown in Fig. 1. 
More speciíically, aspirators such as generally in 
dicated by the numerals 90 and s l, Fig. 5, are ar 
ranged in association with the exhaust pipes 54a 
and 55a leading from the recovery chamber 53. 
Moreover, in this instance the gas exhaust pipe 
54a instead of discharging to atmosphere, as in 
the embodiment of the invention in Fig. l, ex 
hausts into the pressure dispensing line. 
The aspirators 9@ and 9| may be of similar 

structure, and of »the structure illustrated in 
>the copending application of Richard R. Trexler, 
Serial No. 251,121, filed January 16, 1939, an-d en 
titled Liquid dispensing apparatus, now issued as 
Patent 2,307,085 of January 5, 1943. One of them 
is illustrated in detail in Fig. 6. More specifically, 
a fitting 93 is arranged in the main dispensing 
line Ila, this iitting being provided with a valve 
94 urged into closed position with a predeter 
mined tension by means of a iiexure spring 95. A 
by-pass pipe 96 leads around the valve Silly this 
pipe being provided with a iitting S‘l having a 
Venturi passage 98 and a connecting suction line 
99 communicating with the pipe line or conduit 
54a. The check valve 69a is also provided as in 
dicated. 
In operation the main liquid iiow takes place 

through the line Ila, so that no substantial im 
pedance to fluid iiow is introduced, while at the 
same time a by-pass ñow takes place through the 
pipe 96 and associated venturi 98. This venturi 
acts as an aspirator, producing a suction on the 
passage 99, drawing vapor through the conduit 
54a, and thus supplanting the pump 56 in the 
embodiment of the invention previously described. 
The provision of the spring-pressed valve Sli in 
sures that there will be a flow of liquid through 
the by-pass conduit 96 even during partial dis 
pensing rates. . 
Both aspirators Si) and SI may be of similar 

structure, each being provided with a check valve 
and associated parts as indicated in Fig. 6. 
>In Fig. 7 an embodiment of the invention is 
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illustrated similar to» Fig. 1, but wherein the in~ 
dividual pumps 5t and 51 on the outlet side of 
the recovery chamber are replaced by a single 
pump |00 of a type capable of pumping either 
gas or liquid, or both, and arranged within the 
conduit 51o between the separation reservoir 5d 
and the recovery chamber. In this instance the 
pump |00 is operable to withdraw gas or liquid, or 
both, through the restricted orifice 52 and deliver 
the same into the recovery chamber. A check 
valve 50| is arranged in conduit 5H) to prevent 
reverse iiow. By this meansv the recovery charn 
ber may be maintained under pressure so that 
gasmay be exhausted therefrom to atmosphere 
through the exhaust conduit 54h, and the recov 
ered liquid returned to the supply line I3 through 
the conduit 55h. The pump iîlß may be driven 
from the driving connections 5g' by means of a 
drive shaft or the like |02. Y' 

It is obvious that Various changes may be made 
in the specific embodiments of the invention set 
forth for purposes of illustration without depart 
ing from the spirit thereof. The invention is ac 
cordingly not to be limited to the specific ein 
bodiments shown, but only as indicated in the 
following claims. 
The invention is hereby claimed as follows: 
1. A liquid dispensing apparatus adapted to» be 

connected to a source of liquid supply, said ap 
paratus comprising a dispensing pump, inlet con 
nections leading from the source or” supply to the 
pump, a dispensing line connected to the outlet 
side of the pump through which liquid is pro 
pelled by the pump, a gas separation reservoir 
arranged in the inlet connections, a restricted 
oriñce leading from said reservoir through which 
gas and liquid pass, a recovery chamber connected 
to said passageway, said recovery chamber being 
maintained at a pressure below the lowest pres 
sure in the inlet connections, and means Í or with 
drawing gas and recovered liquid from the re 
covery chamber. 

2. A liquid dispensing apparatus as defined in 
claim 1 wherein said last named means com 
prises aspirator mechanism powered by the iiow 
of the dispensed liquid. 

3. A liquid dispensing apparatus adapted to be 
connected to a source of liquid supply, said ap 
paratus comprising a dispensing pump, inlet con-` 
nections leading from the source of supply to the 
pump, a dispensing line connected to the outlet 
side of the pump through which liquid is pro 
pelled by the pump, a gas separation reservoir 
arranged in the inlet connections, a restricted pas 
sageway connected to the upper end of said reser- ~ 
voir through which gas and liquid pass, a recovery 
chamber connected to the passageway, and means 
connected to the recovery chamber for exhaust 
ing gas therefrom and for returning recovered 
liquid to the inlet connections on the advance 
side of said separation reservoir. 

4. A liquid dispensing apparatus adapted to be 
connected to a source of liquid supply, said ap 
paratus comprising a dispensing pump, inlet con 
nections leading from the source of supply to the 
pump, a dispensing line connected to the outlet 
side of the pump through which liquid is propelled 
by the pump, a gas separation reservoir arranged 
in the inlet connections, a restricted passageway 
connected t0 said> reservoir through which gas 
and liquid pass, a recovery chamber connected to 
the passageway, and aspirator means connected 
to the recovery chamber for exhausting gas there 
from into the dispensing line on the outlet side 
of the pump, and means for returning recovered 
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liquid from the chamber into the inlet connec 
tions on the advance side of the separation reser 
voir. 

5. A liquid dispensing apparatus adapted to be 
connected to a source of liquid supply, said ap 
paratus comprising a dispensing pump, inlet con 
nections leading from the source of supply te the 
pump, a dispensing line connected to the outlet 
side of the pump through which liquid is propelled 
by the pump, a gas separation reservoir arranged 
in the inlet connections, a restricted oriñce lead 
ing from said reservoir through which gas and 
liquid pass, a recovery chamber connected to said 
orifice, a pump arranged between said oriiîce and 
said recovery chamber for pumping the gas and 
liquid from the separation reservoir to the re 
covery chamber, and conduits for discharging gas 
and recovered liquid from the recovery chamber. 

6. A liquid dispensing apparatus adapted to be 
connected to a source of liquid supply, said ap 
paratus comprising a positive displacement dis 
pensing pump, said pump being connected to 
register mechanism and comprising a measuring 
unit for the liquid propelled therethrough, inlet 
connections deiining a flow line leading from the 
source of supply to the inlet of the pump, a dis 
pensing line connected to the outlet side of the 
pump through which liquid is propelled by the 
pump, a section of said inlet connections being 
vertically disposed whereby to provide an elon 
gated vertically disposed head of liquid during 
the operation of the apparatus, gas eliminating 
means arranged adjacent the upper portion of 
said section, said gas eliminating means compris 

8 
, ing a gas separating chamber and means for' 

25 

30 

withdrawing separated gas therefrom and said 
dispensing pump inlet being arranged at a level 
approximating the lower end of said section, said 
dispensing pump being of the type having mul 
tiple cylinders and pistons and wherein a plural 
ity of inlet passages lead directly from the bot 
tom of said section into the cylinders of the 
pump- , 

JAMES BALLARD MOORE. 
RICHARD R. TREXLER. 
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