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[5 7 ] ABSTRACT 
In the transfer of ?uids and particularly liquids be’ 
tween vessels at the same or different pressures de?n 
ing a closed system, e.g., from one container to an 
other,>e.g., from an underground gasoline tank to a 
car gas tank, the loss of vapors is a hazard to health 
and safety and a prominent environmental problem. 
This invention provides a positive displacement ar 
rangement for removing accumulated vapors from the 
receiving tank, usually, using the energy of the incom 
ing liquid, for transfer back to the supply tank to elim 
inate loss of vapors to the atmosphere. 

2 Claims, 5 Drawing Figures 
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POSITIVE DISPLACEMENT VAPOR CONTROL 
APPARATUS FOR FLUID TRANSFER 

BACKGROUND OF THE INVENTION 

This invention has to do with improvement of the en 
vironment and speci?cally with apparatus to minimize 
or eliminate a substantial source of the addition of hy 
drocarbon and other vapors to the atmosphere and 
more generally to av closed system ?uid transfer ar 
rangement which operates independently of pressure 
disparities in the system. 
The loss of gasoline vapors at filling stations as each 

car gas'tank is ?lled is enormous over a day in any met 
ropolitan area. Other, less apparent sources of hydro 
carbon vapor loss which also contribute to the problem 
are transfers from bulk carriers to ?lling station under 
ground tanks, bulk plant losses as the carrier trucks are 
?lled, all providing gasoline loss, and numerous other 
transfers of fluids, e.g., volatile liquids, such as halohy 
drocarbons and alkanes up to 10 carbon atoms and the 
like and solvents in dry cleaning, and industrial clean 
ing, and degreasing operations. 

In each of these instances the liquid vaporizes to 
some extent in transfer and these vapors go off into the 
atmosphere where they can be smog generating. 

PRIOR ART 
In the past, the concern over loss of vapors has been 

economic, i.e., it was a cost to the liquid owner. See 
US. Pat. No. 1,269,639» to Parr. At the present time, 
the ever-increasing hazard of smog has refocused con 
corn for hydrocarbon and like vapor losses on the 
health and ecology problem, primarily, 

SUMMARY OF THE INVENTION 
It is the purpose of the present invention to provide 

low cost, efficient and simple means to control vapor 
losses in any of ‘numerous fluid transfer situations, and 
particularly for fuel transfers. 

In general, my invention employs independent ?uid 
transfer and vapor withdrawal conduits and a positive 
displacement mechanism to pump the vapors gener 
ated or accumulated in the receiving chamber to a col 
lection point such as the supply tank for the liquid and 
in proportion to ?uid transfer to the receiving chamber. 

More particularly, the invention provides, for use in 
a closed system wherein ?uid is transferred from a ?uid 
supply via a ?uid transfer conduit to a location wherein 
vapor accumulates and mixes with air, the combination 
comprising a vapor withdrawal conduit communicating 
with the accumulated vapor and air mixture for passage 
thereof out of contact with ?uid in the ?uid transfer 
conduit to a remote collection point, and means be 
yond said location to effect ?ow of the vapor-airmix 
ture along the vapor conduit in proportion to ?uid 
transfer to the collection point. The invention contem 
plates a chamber de?ning the location, such as a ?uid 

I receiving tank, and a ?uid supply tank containing the 
?uid supply adapted for?uid ?ow communication with 
the receiving tank through the ?uid transfer conduit. 
The supply tank may additionally de?ne the remote 
collection point and the vapor withdrawal conduit then 
provides communication between the receiving tank 
and the supply tank for vapor passage to the supply 
tank, where means may be provided to separate mix 
ture air from the supply tank. The means to effect 
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2 
vapor ?ow may comprise a positive displacement 
mechanism operated to simultaneously pump ?uid ' 
through the ?uid transfer conduit and to pump the va 
por-air mixture through the vapor conduit in a prede 
termined ratio. 

In another aspect of the invention, the positive dis 
placement mechanism is responsive to ?ow of ?uid in 
the ?uid transfer conduit to pump the vapor-air mix 
ture. The mechanism may be operated by ?ow of ?uid 
in the ?uid transfer conduit to displace a volume of 
vapor along the vapor conduit proportional to the vol 
ume of ?uid ?owing in the ?uid transfer conduit, the 
vapor being passed countercurrently to the ?uid under 
the force of the positive displacement mechanism and 
independent of the relative pressures in the supply and 
receiving vessels. The positive displacement mecha 
nism typically comprises a pump structure including a 
casing with ?rst and second circumferentially spaced 
cavities and rotor means arranged to move through the 
cavities. The liquid transfer conduit includes the ?rst 
cavity to drive the rotor by liquid ?ow through the con 
duit. The vapor withdrawal conduit includes the second 
cavity for rotor induced vapor displacement through 
the vapor conduit. 
A pump housing is generally provided to mount the 

pump rotor and to de?ne the cavities and enclosing the 
mechanism and liquid and vapor conduit portions in 
open communication with the ?rst and second cavities 
respectively and means to connect the housing to the 
receiving tank in sealed relation. 
The receiving tank may be provided with a ?lling 

neck and the apparatus then may also include a ?tting 
projecting [from the housing and de?ning continuations 
of the liquid and vapor conduit portions, the ?tting 
being adapted for insertion into said ?lling neck in ?uid 
tight relation. The conduit portions continuations may 
be relatively differently extended to have the liquid 
transfer conduit project relatively more into said neck. 

In preferred embodiments, the ?rst and second cavi 
ties are eccentrically shaped and diametrically opposed 
across the rotor, the rotor comprising a hub extending 
between the cavities in sealing relation with the housing 
and having plural radial slotsand vanes projecting from 
the slots in guided relation and independently variably 
in response to the cavity shaping as the rotor turns. The 
apparatus may also include handle means for carrying 
the housing, valve means controlling ?ow through the 
liquid transfer conduit and a lever adjacent the handle 
for manually actuating the valve. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be further described as to an illus 

trative embodiment in conjunction with the attached 
drawings in which: ' 
FIG. 1 is a schematic view of a ?lling station applica 

tion of the invention to which the present invention is 
highly adapted; ' 
FIG. la is a fragmentary detail view of the down 

stream terminus of the vapor conduit tube shown im 
mersed in FIG. 1; 1 
FIG. 2 is a view generally in vertical section of a gaso 

line delivery nozzle modi?ed to incorporate the multi 
ple conduits and pump of the invention; 
FIG. 3 is a transverse section taken on line 3—3 in 

FIG. 2; and - 
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FIG. 4 is an elevational view of the nozzle sealably 
inserted into a gas tank ?lling neck shown in section. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The invention will now be described with reference 
to the attached drawings wherein a ?lling station usage 
of the invention is depicted. A filling station embodi 
ment is used because of the general familiarity nearly 
all persons have with such facilities and the significance 
of the cumulative vapor and liquid loss problem at 
these ubiquitous installations. It is to be remembered, 
of course, that such usage is only typical and that nu 
merous other transfer systems may be improved in their 
environmental factor by the applications of the appara 
tus herein described, for example, industrial solvent us 
ers, dry cleaning establishments, bulk chemical proces 
sors, transportation transfer points, ?eet garages, gaso 
line, diesel fuel, and solvent loading facilities and like 
liquid transfer locations. In addition, the principles of 
the invention may be applied for dust or other particu 
late contaminant control in various pumpable liquid or 
solid product handling systems. With reference to FIG. 
1, a car 1 on concrete pad 2 is shown receiving gas 
through hose 3 from pump 4 on island 5. The gas is 
stored below ground 6 in supply tank 7 and is delivered 
upward to the pump 4 through pipe 8. A vapor return 
pipe 9, having porous terminus 10 is shown entering the 
tank 7 and extending below the surface level 11 of gas 
oline 12 therein. The porous terminus 10 of return pipe 
9 as shown more clearly in FIG. 1a, permits distributed 
release or sparging of the returned vapor into the 
stored gasoline, required for combustible liquids. 
Referring now to FIG. 4, the hose 3 is seen to com 

prise two independent conduits 13, 14 for liquid in?ow 
and vapor out?ow respectively, as will be explained, 
which enter the nozzle 15 from the rear and communi 
cate, without mixing of their liquid and vapor, with 
conduit extensions 13a, 14a which are inserted into ?ll 
ing neck 16 of gasoline receiving tank 17. It will be ob 
served that the liquid carrying conduit extension 13a 
extends relatively more into the ?lling neck 16 so that 
the vapor withdrawal conduit extension 14a is free to 
immersion in the tank liquid 18 for purposes of vapor 
withdrawal. The conduits 13, 14 and/or their exten 
sions 13a, 14a may be side-by—side, as shown, or one 
within another, e.g. concentrically, if desired, with the 
vapor conduit extension 14a being the outer member. 

As noted above, the present apparatus provides a 
positive displacement of vapor from the receiving tank 
17. Advantageously, this is accomplished by pump 
means, e.g., by vane pump 19, the power to operate 
which is derived from the flow of liquid to the receiving 
tank 17. Other sources of power may be used. Refer 
ring now to FIGS. 2 and 3 the nozzle 15 is shown with 
liquid conduit 13 and vapor conduit 14 entering the 
rear of nozzle housing 20. 
Within the housing 20, a continuation of liquid con 

duit- 13 is provided in the form of a ?ow path compris 
ing inlet passage 21, a first cavity 22 a tubular passage 
23 communicating directly with conduit extension 13a. 
Similarly, the housing 20 de?nes a continuation of the 
vapor withdrawal conduit 14 in the form of a counter 
current ?ow path comprising tubular passage 24 com 
municating directly with the vapor conduit extension 
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4 
14a, second cavity 25 and outlet passage 26 into which 
conduit 14 is connected. I 

Liquid flow through the nozzle 15 is controlled by 
valve 27 in passage 23 in a generally known manner, 
the valve 27 comprising a valve seat 28 across the pas 
sage 23, a valve body 29, a stem actuator 30 for the 
valve and spring 31 arranged to bias the valve closed. 
A lever 32 is provided for manually actuating the valve 
body 29 by vertically moving the stem 30. 
Within the pump chamber 33 is provided the vane 

pump 19. Forming a sea] at 34 between the diametri 
cally opposed ?rst and second cavities 22, 25 is the 
rotor hub 35 of the pump mounted on shaft 36 which 
is j'ournaled in the housing 20. The rotor hub 35 is cy 
lindrical and provided with radially extending, equidis 
tantly spaced slots 37 into which variably extendible 
vanes 38 are slidably mounted against compression 
springs 39 seated in the slots. The cavities 22 and 25 
are eccentric as is common in vane pumps of this type 
and arranged to guide extension and return of the vanes 
passing therethrough. Webs 40 are provided at the pas 
sages 21, 23, 24, 26 to limit extension of the vanes in 
passing these passages. 

In operation, the lever 32 is raised, opening valve 27 
and completing the liquid ?ow path through the hous- 2 
ing 20 for flow of gasoline from conduit 13 to passage 
21, through ?rst pump chamber cavity 22, passage 23 
and into receiving tank 17 through conduit continua 
tion 13a. As the liquid passes through cavity 22 the 
motor side of the rotor hub 35 is turned by the force of 
liquid on extended vanes 38. Opposite these driven 
vanes in cavity 22, other vanes in cavity 25 are moved 
by the pump side of the rotor hub 35 and act to‘evacu 
ate the cavity 25. The vacuum produced thereby at 43 
draws vapors from location 41 into the cavity 25 along 
the vapor ?ow path explained above and as these va 
pors pass through the cavity 25 they are displaced pro 
gressively farther along vapor conduit 14 by successive 
rotor hub revolution until the vapors are sparged into 
the supply liquid through terminus 10. At this point, the 
relationship between the liquid removed from and the 
vapor returned to the supply tank 7 will be noted. Be 
cause of the liquid removal, the return of vapor is eased 
and less power is needed to drive the vapor back to the 
supply tank 7, relative to other possible collection 
points. Moreover, the relative volumes of liquid and 
vapor can be varied by varying the relative volume pro 
portions of the cavities 22 and 25. Also, the nozzle 
pump may be operated on motive power provided by 
the incoming liquid and only when liquid is ?owing, 
which is a considerable economic advantage. 
The nozzle 15 is typical of various types of spouts and 

connectors and is desirably sealed in the ?ller neck 16 
by means such as annular seal 42 to ensure a closed sys 
tem. . 

The supply tank 7 may be maintained at a pressure 
equal ‘to or relatively greater or less than the receiving 
tank pressure. Air mixed with the vapor may be re 
moved from the supply tank through pressure adjust 
ment port 44 either to a tank truck for central process 
ing to ensure release of only uncontaminated air to the 
atmosphere or to other equipment (not shown) for sep 
arating contaminants prior to release. 

I claim: 
1. In combination with a closed system including ' 

pump means for forcibly transferring a vaporizable liq 
uid from a liquid supply tank at a variable flow rate via 



3,850,208 
5 

a liquid conduit to a liquid receiving chamber in which 
vapor of said liquid has accumulated, which system in 
cludes a vapor conduit communicating with said accu 
mulated vapor and providing passage thereof out of 
contact with liquid in said liquid transfer conduit from 
said chamber to said supply tank; 

positive displacement ?uid metering means con 
nected in series relation with said vapor conduit 
and drivable at variable drive speed for displacing 
vapor effectively positively along said vapor con 
duit toward said supply tank at a rate proportional 
to said drive speed and substantially independent 
of the relative pressures normally existing in the re 
ceiving chamber and the supply tank, and 

positive displacement rotary means connected in se 
ries with said liquid conduit for deriving rotary 
movement proportional to the rate of liquid flow 
therein and for driving said metering means at a 
drive speed proportional to said rotary movement, 

whereby said volume of vapor displaced toward said 
supply tank maintains a predetermined proportion 
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6 
to the volume of liquid ?owing to said receiving 
chamber, substantially independently of the rate of 
said liquid ?ow. 

2. Combination according to claim 1 in which said 
rotary means comprise a casing de?ning a ?rst cavity 
connected in series with said liquid conduit, and vaned 
rotor means arranged for vane movement through the 
cavity for deriving rotor movement at a speed propor- ' 
tional to the volume of liquid ?owing through the cav 
ity, said rotor means comprising a hub and vanes mov 
able radially of the hub and forming with the cavity wall 
chambers which vary positively in volume by virtue of 
said vane movements, 
and said metering means comprise a second cavity 
formed between said casing and said'rotorvmeans 
and arranged for vane movement therethrough, 
said second cavity being connected in series with 
said vapor conduit, vane movement through said 
second cavity displacing through the cavity a vol 
ume of vapor proportional to the rotor speed, 
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