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[57] ABSTRACT 
A vapor loss control system for a vehicle fuel supply 
system includes a ?rst vapor recovery circuit from a 
vapor space of a gas tank to an air purged canister 
having a ?rst predetermined volume of vapor adsorb 
ing active material; and wherein the outlet of the can 
ister is connected to a ported vacuum connection in a 
carburetor for selectively purging said ?rst canister 
during each engine operation at a rate to purge said 
?rst canister for subsequent recovery of vapors. The 
system further includes a second vapor recovery cir 
cuit with second larger volume vapor adsorbing canis 
ter in communication with a normally closed, unre 
stricted vent port on the filler neck of the tank which 
is opened during fuel ?ll operation to direct tank va 
pors into the second canister; and wherein means in 
cluding a flow restrictor communicate the outlet of 
the second larger volume canister with the intake 
manifold to produce a rate of recovery of vapors from 
the second canister sufficient to purge it between tank 
?ll operations without excessive enrichment of fuel 
flow into the intake manifold. 

3 Claims, 3 Drawing Figures 
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TANK FILL VAPOR CONTROL 
This invention relates to evaporation control systems 

for limiting gasoline vapor discharge into the atmo 
sphere from the fuel supply of an internal combustion 
engine and more particularly to systems having vapor 
collection canisters therein with active vapor adsorbing 
material to adsorb and store fuel vapors and means for 
selectively withdrawing the adsorbed fuel vapors for 
consumption in the engine combustion process. 
Evaporation control systems for collecting vapors 

from the fuel supply components including the fuel 
tank and carburetor fuel bowl of an internal combus 
tion engine include means for adsorbing and storing 
fuel vapors in a charcoal canister as generated from the 
fuel bowl during heat soak periods of engine operation 
and as generated from the fuel tank under elevated am 
bient temperature conditions. These collected vapors 
are drawn from the canister when the engine is running 
and subsequently consumed in the engine combustion 
process. Typically, such systems connect the canister to 
a source of vacuum in the intake fuel supply system of 
the vehicle which is used to draw the collected vapors 
from the canister at a rate that will serve to purge the 
active material of canister adsorbed vapors during each 
engine operation to condition the canister for collec 
tion of subsequently generated vapors‘ The purge rate 
is selected to prevent excessive enrichment of a prede 
termined air-fuel supply from a carburetor to the intake 
manifold of the engine. 
Such systems are satisfactory for their intended pur 

pose under circumstances where fuel vapors are di 
rected out the ?ller neck of a gas tank directly to atmo 
sphere when the tank is being ?lled with fuel. In order 
to improve vapor collection, it has been proposed that 
the filler neck be sealed during the ?ll phase of opera 
tion and that ?ll generated vapors be directed to an 
evaporative control canister. Thus, the canister must 
adsorb substantially greater volumes of vapor each 
time that the tank is ?lled. In order to effectively purge 
the canister in such systems, the purge rate must be ele 
vated in order to purge both daily adsorption of fuel 
vapor emissions from the fuel tank and the fuel bowl 
and the added charge of ?ll generated vapors. Such 
purge rates can affect engine operation or increase en 
gine exhaust emissions of unburned hydrocarbons or 
both. 
Accordingly, it is an object of the present invention 

to improve collection of fuel vapor emissions from a ve 
hicle fuel supply system by the provision of first canis 
ter means having an inlet for collection of vapors gen 
erated during daily vehicle operation from a fuel tank 
and carburetor bowl and wherein means are provided 
to purge vapors from the ?rst canister means for con 
sumption in the engine at a rate to condition the ?rst 
canister means for collection of subsequently gener 
ated vapors; and by the further provision of second 
canister means connected to the fuel tank by means for 
collection of vapors generated during gas tank ?ll oper 
ations without affecting the cycle of collection and 
purge of vapors from the ?rst canister means; and 
wherein the second canister means is connected to 
means for purging such vapors at a reduced rate into 
the intake manifold of the engine to avoid adverse en 
gine operation or production of increased exhaust 
emissions of unburned hydrocarbons. . 
Another object of the present invention is to provide 

an improved two canister evaporative emission control 
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2 
system for collecting fuel vapors from a fuel supply sys 
tem for the vehicle including a ?rst small capacity can 
ister operative to collect vapors generated within a fuel 
tank and from a fuel bowl of the carburetor during en 
gine operation and including means for purging col 
lected vapors from the small capacity canister during 
each engine operation to condition the canister for sub 
sequent collection of vapors generated from the tank 
and carburetor bowl and wherein means are provided 
to direct vapors from the tank into a second larger vol 
ume canister during a fuel ?ll phase of operation with 
out passage of additional vapors into the smaller canis 
ter with means being provided to purge the larger vol 
ume canister into the intake manifold of an engine at 
a lesser rate than the purge rate from the ?rst canister 
to avoid adverse engine operation or increased exhaust 
emission of unburned hydrocarbons from the engine 
during its operation. 
Further objects and advantages of the present inven 

tion will be apparent from the following description, 
reference being had to the accompanying drawings 
wherein a preferred embodiment of the present inven 
tion is clearly shown. 

IN THE DRAWINGS 

FIG. 1 is a diagrammatic view of an evaporative loss 
control system including two vapor collection canisters 
in accordance with the present invention; 
FIG. 2 is a view in vertical section taken along the 

line 2——2 of FIG. 1 looking in the direction of the ar 
rows; and 
FIG. 3 is an enlarged fragmentary sectional view of 

a sealed fuel ?ller neck used in the present invention. 
Referring now to the drawings, in FIG. 1 a fuel tank 

10 is illustrated having a dome 12 thereon defining an 
interior fuel air vapor space 14, in which fuel vapors 
generated during vehicle operation are collected. A 
vent conduit 16 from the space 14 is connected across 
an orifice 17 to the inlet 18 of a reduced volume fuel 
vapor collection canister 20 sized to be located easily 
within the engine compartment of a vehicle. The canis 
ter 20 is of a conventional configuration having an inte 
rior volume 22 ?lled in part with an active vapor ad 
sorbing material 24 such as activated charcoal or car 
bon. The canister 20 includes a purge fitting 26 to the 
interior volume 22 and in communication with air am 
bient the canister 20. The canister 20 further includes 
an outlet 28 therefrom communicated across a restric 
tor 30 to a vapor conduit 32 that is connected to a 
ported vacuum source de?ned by ?rst and second ports 
34, 36 located within a bore 38 of a carburetor 40 for 
supplying a predetermined air-fuel ratio to the intake 
manifold 41 of an internal combustion engine. The 
bore 38 includes a throttle valve 42 therein which, 
when positioned in an idle position, as illustrated in 

- FIG'. 1, is located below the port 34 and above the port 

60 

36. The ports 34, 36 are intercommunicated across a 
restrictor 44. 
Additionally, the system includes a larger rear canis 

ter 46 supported on the cover 48 of the fuel tank 10 in 
a space at the rear of the vehicle that accommodates a 
larger volume canister than would be possible within 
the con?nes of a crowded engine compartment. In ac 
cordance with certain principles of the present inven 
tion, the larger canister 46includes an interior volume 
50 approximately four times the volume 22 of the can 
ister 20. It has active vapor adsorbing material 52 
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therein such as activated charcoal or carbon and in 
cludes an inlet 54 at one end thereof and an air purge 
connection 56 at the opposite end thereof in communi 
cation with air ambient the canister 46 at the rear of the 
vehicle. The canister 46 further includes an outlet 58 
connected by a purge conduit 60 across a restrictor 62 
to a carburetor port 64 below throttle valve 42 to be ex 
posed to the intake manifold pressure of the vehicle. A 
vent conduit 65 communicates the carburetor fuel 
bowl 66 with the canister 20 during engine soak condi 
tions. 

In the illustrated arrangement, the inlet 54 to the 
large volume canister 46 is connected by an intake con‘ 
duit 67 to a side ?tting 68 on the end of a ?ller neck 
70. A vent port 72 is located in the ?ller neck 70 to 
communicate the ?tting 68 with the interior thereof at 
a point adjacent the upper open end 74 of the ?ller 
neck. 
A seal cap assembly 76 is located on the open end 74 

of the filler neck and includes a gasket 78 to seal the 
end of neck 70. The cap 76 which is representatively 
shown as a cap that is suitable for association with the 
system of the present invention is illustrated with a dia 
grammatically shown seal 80 thereon that coacts with 
an internally located reduced diameter 82 on the ?ller 
neck 70 interiorly thereof located between the open 
end 74 of the ?ller neck and the interior of the tank 10 
to seal the vent port 72 when the cap 76 is in place on 
the ?ller neck 70. Accordingly, vapor flow from the 
tank 10 is maintained through the small capacity canis 
ter 20 during normal vehicle operation and the vent 
port 72 is only open when the cap 76 is removed from 
the ?ller neck 70. 
As shown in FIG. 3, a fuel ?ll nozzle 84 is positioned 

in the open end 74 during a ?ll phase of operation with 
the seal cap 76 removed from the ?ller neck 70. A suit 
able seal component such as a bellows 86 is connected 
between the nozzle 84 and the ?ller neck 70 to com 
pletely seal the system during this phase of operation. 
Accordingly, fuel vapors that are directed into the tank 
10 during fill from nozzle 84 are directed through the 
unrestricted port 72 rather than the restricted vent 16 
from the vapor space 14 of the tank 10 so that vapors 
are accumulated in the larger volume of the canister 46 
during the ?ll operation. During this period of time, 
only a limited flow of vapors will pass into the canister 
20 so that the vapor adsorbing capacity of the charcoal 
material 24 therein will not be overloaded with vapors 
during the ?ll phase of operation. The volume of the 
activated charcoal 52 in the large volume canister 46 
is selected to accommodate the large volume vapors 
produced during the tank ?ll of operation. Once the 
seal cap 76 is in place on the filler neck 70, the larger 
rear canister 46 is purged to remove the vapor there 
from at a rate which removes adsorbed vapor from the 
rear canister so as to accommodate vapors produced 
during a subsequent tank ?ll cycle of operation. This 
period of time is of a duration to permit a reduced 
purge rate as compared to the purge rate from the can 
ister 20 so that the vapors drawn through the port 64 
will not adversely effect exhaust emissions from the en 
gine. The two canister system is better than a single 
large canister located in the front of the vehicle which 
has to be purged at increased rates to accommodate 
both ?ll generated vapors and engine operation gener 
ated vapors. Such rates can adversely affect the exhaust 
emission levels from the engine. 
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An additional advantage of the rear mounting of the 

canister 46 is that vibrational forces on the canister 46 
are reduced enabling it to be constructed of a less ex 
pensive plastic material than high strength plastic such 
as nylon 66 as required for the front canister. 
While the embodiments of the present invention, as 

herein disclosed, constitute a preferred form, it is to be 
understood that other forms might be adopted. 
What is claimed is: 
1. In an internal combustion engine, an evaporation 

control system for limiting vapor loss from a fuel supply 
including a fuel tank having a vapor space and an air 
fuel supply carburetor for directing a predetermined 
fuel charge into the intake manifold of an internal com 
bustion engine comprising: means for adsorbing vapor 
generated from the tank during normal vehicle opera 
tion including a first canister means having a ?rst pre 
determined volume, means for communicating the in 
terior of said ?rst canister means with an engine carbu 
retor for purging vapor from said ?rst canister means 
during engine operation for consumption in the engine, 
second vapor adsorbing means for adsorbing vapors 
produced within said tank during a ?ll phase of opera 
tion including second canister means having a second 
predetermined volume greater than said ?rst predeter 
mined volume to adsorb increased volume of vapors 
produced during tank ?ll operation, and means for 
purging vapors from said second canister means for 
consumption with the engine during engine operation 
at a lesser rate than the rate of withdrawal of vapors 
from said ?rst canister means thereby to avoid exces 
sive enrichment of the air-fuel mixture to the intake 
manifold of the internal combustion engine so as to 
prevent excessive exhaust emissions therefrom. 

2. In an internal combustion engine, an evaporation 
control system to limit vapor loss from a fuel tank com 
prising: a vent space within said tank having a vent 
thereon, a ?rst canister having a ?rst predetermined 
volume therein ?lled with vapor adsorbing material, 
said first canister having a purge connection thereto in 
communication with air ambient said ?rst canister and 
including an inlet and outlet therefrom located on the 
opposite end of said canister from said purge connec 
tion, means communicating the inlet of said ?rst canis 
ter with said vent, carburetor means for supplying a 
predetermined air-fuel ratio to the intake manifold of 
the vehicle including a bore therethrough having a 
throttle valve therein, port means located within said 
bore at points above and below said throttle valve 
under idle conditions, means for communicating the 
outlet of said ?rst canister with said carburetor port 
means including a restriction for establishing a prede 
termined rate of purge through said first canister during 
engine operations to withdraw vapors from said first 
canister for passage through said carburetor bore into 
the engine for consumption therein, said restriction 
controlling ?ow of vapors from said ?rst canister at a 
rate to prevent excessive enrichment of the air-fuel 
ratio to the engine during operation thereof, a second 
canister having a volume therein filled with vapor ad 
sorbing material greater than said ?rst predetermined 
volume, said second canister including an inlet and out 
let on one end thereof and a purge connection on the 
opposite end thereof, a ?ll neck on said tank having an 
unrestricted vent port thereon at one end thereof, seal 
cap means on said ?ller neck for blocking communica 
tion between said unrestricted vent port and the inte 
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rior of said tank following a tank fuel ?ll operation, a 
supply conduit for communicating the unrestricted 
vent port with the inlet to said second canister, said un 
restricted vent port being opened during a sealed tank 
fuel ?ll operation and having vapors from said tank di 
rected therethrough for adsorption on said greater vol 
ume of adsorbing material in said second canister, and 
means for connecting the outlet of said second canister 
with engine intake manifold vacuum including a re 
strictor having a reduced ?ow area to cause vapors to 
be purged from said second canister at a rate reduced 
from that of the purge rate from said ?rst canister to 
prevent excessive flow of vapor into the intake mani 
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fold of the engine and a resultant increase in engine 
emissions. 

3. In the combination of claim 2, said tank having a 
horizontal upper surface, said second canister being 
supported on the horizonal upper surface of said tank 
and having the inlet end thereof located closely adja 
cent said ?ller neck and said vent port on said ?ller 
neck to reduce the length of said supply conduit from 
said vapor port to said second canister inlet so as to im 
prove ?ow of vapors from said tank into said second 
canister for adsorption on the active material therein 
during the ?ll phase of operation. 

>|< * * * * 


