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AIR INTAKE TRACT WITH A at least one lowermost layer through the opening for attach 
HYDROCARBON ADSORBER AND ing the subassembly to the component . 

RELATED MANUFACTURING METHODS In some configurations , each of the at least one lowermost 
layer and the uppermost layer , if present , may include a 

CROSS - REFERENCE TO RELATED 5 generally circular outer perimeter , or a generally polygonal 
APPLICATION outer perimeter , for example rectangular . 

In some configurations , the subassembly may be gener 
This application is a continuation - in - part of application ally cylindrical , or generally polygonal , for example rect 

Ser . No . 14 / 674 , 074 filed 31 Mar . 2015 . angular . 
10 In some configurations , the opening of the uppermost 

FIELD layer may be generally circular , or generally polygonal , for 
example rectangular . 

The present disclosure relates to a hydrocarbon adsorber In some configurations , the opening of the uppermost 
and related methods of manufacturing and assembling a layer may be concentrically located relative to the outer 
hydrocarbon adsorber . More particularly , the present disclo - 15 boundary . 
sure relates to a hydrocarbon adsorber that may be sonically In some configurations , the subassembly may include an 
welded to an air induction system . adhesive disposed between the uppermost layer and the at 

least one lowermost layer . 
BACKGROUND In some configurations , the subassembly may include at 

20 least one intermediate layer disposed between the at least 
This section provides background information related to one lowermost layer and the uppermost layer , the at least one 

the present disclosure and is not necessarily prior art . intermediate layer including an opening such that the at least 
Air induction systems are used in motor vehicles and for one intermediate layer provides access from the upper side 

other applications to transport air from the environment to of the subassembly to the at least one lowermost layer 
an engine for combustion . While operating , the engine 25 through the opening of the at least one intermediate layer for 
continuously draws air through the air induction system and attaching the subassembly to the component . 
into the combustion chamber . When the engine shuts down , In some configurations , the opening of the at least one 
or otherwise ceases operating , air may flow in the reverse intermediate layer may be aligned with the opening of the 
direction , into the air induction system and the environment uppermost layer . 
from the combustion chamber or other portions of the 30 In some configurations , an adhesive may be disposed 
engine . Air that flows from the engine into the air induction between the uppermost layer and the at least one interme 
system may include hydrocarbons , formed by the evapora - diate layer and between the lowermost layer and the at least 
tion or vaporization of un - combusted fuel . Government one intermediate layer . 
regulations require that the amount of hydrocarbons in the According to another particular aspect , the present dis 
air that flows from the engine and into the atmosphere be 35 closure provides a component for an air intake system of a 
minimized . For this reason , a hydrocarbon adsorber may be motor vehicle . The component may include a housing , such 
placed within a portion of the air induction system . The as a filter housing , and a subassembly for adsorbing hydro 
hydrocarbon adsorber can adsorb hydrocarbons that might carbons . The housing may include an input port for receiv 
otherwise be released into the atmosphere from the engine ing a source of intake air and an output port in fluid 
after engine shutdown . 40 communication with an engine of the motor vehicle . The 

While known hydrocarbon adsorbers have proven to be subassembly may include one or more stacked layers con 
acceptable for their intended purposes , a continuous need for structed of a hydrocarbon adsorbing material . The stacked 
improvement in the relevant art remains . In this regard , it layers may include at least one lowermost layer and an 
would be desirable to provide a hydrocarbon adsorber , and uppermost layer . The at least one lowermost layer may 
a related method of manufacturing and assembling a hydro - 45 include a solid shape within an outer boundary . The at least 
carbon adsorber , that would allow for the use and assembly one lowermost layer may be adapted for attachment to the 
of the hydrocarbon adsorber in a modular manner across housing . The one or more stacked layers may include an 
various vehicles and / or vehicle platforms . uppermost layer defining an opening such that the upper 

most layer provides access from an upper side of the 
SUMMARY 50 subassembly to the at least one lowermost layer through the 

opening for attaching the subassembly to the housing . 
This section provides a general summary of the disclo - According to yet another particular aspect , the present 

sure , and is not a comprehensive disclosure of its full scope disclosure provides a method for controlling hydrocarbon 
or all of its features . emissions from a vehicle . The method may include a pro 

According to one particular aspect , the present disclosure 55 viding a hydrocarbon adsorber having first and optionally 
provides a subassembly for adsorbing hydrocarbons with an second layers of a hydrocarbon adsorbing material . The 
air intake system of a motor vehicle . The subassembly may second layer of the hydrocarbon adsorbing material may be 
include at least one layer or more layers stacked onto each supported by the first layer of the hydrocarbon adsorbing 
other . The one or more stacked layers constructed of a material . The second layer may include a through hole 
hydrocarbon adsorbing material . The at least one stacked 60 configured to provide access to the second layer . The method 
layers may include at least one lowermost layer and an may also include placing the hydrocarbon adsorber in an air 
uppermost layer . The at least one lowermost layer may intake system of the vehicle such that the first layer is in 
include a solid shape within an outer boundary . The at least direct contact with a component of the air intake system . The 
one lowermost layer may be adapted for attachment to a method may further include placing an sonic welding tool 
component of the air intake system . The uppermost layer 65 onto the at least one first layer , and if additional layers are 
may include an opening such that the uppermost layer stacked , then in the through a hole in the second layers and 
provides access from an upper side of the subassembly to the sonically welding the first layer onto the component . 
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Further areas of applicability will become apparent from may be disposed between the inlet 24 and the outlet 26 . The 
the description provided herein . The description and specific filter 16 may conventionally filter or clean the air as it travels 
examples in this summary are intended for purposes of through the housing 14 from the environment to the duct 20 . 
illustration only and are not intended to limit the scope of the The duct 20 includes a first end 28 and a second end 30 . The 
present disclosure . 5 first end 28 may pass through the outlet 26 of the housing 14 

and may extend into the working chamber 22 . The second 
DRAWINGS end 30 of the duct 20 may be secured in fluid communication 

with the engine 12 in any manner well known in the art . 
The drawings described herein are for illustrative pur As illustrated in FIGS . 1 , la and 2 , the hydrocarbon 

poses only of selected embodiments and not all possible 10 ads ossible " adsorber 18 , 18a , 18b may be disposed within the air filter implementations , and are not intended to limit the scope of housing 14 . In this regard , as illustrated in FIGS . 1 , la , the hou 
the present disclosure . air filter housing 14 may include a plurality of hydrocarbon 

FIG . 1 is a simplified schematic view of an air induction adsorbers . With reference to FIGS . 2 and 4 , the hydrocarbon system including a hydrocarbon adsorbers in accordance adsorber 18 , as well as 18a , may include a layered construct with the teachings of the present disclosure , the air induction 15 
system shown operatively associated with a source of intake having at least one layer or a plurality of stacked layers 32 . 
air and a vehicle engine ; At least one layer 32 of the hydrocarbon adsorber 18 , 18a 

FIG . 1a is a simplified schematic view of an air induction may be formed from a material configured to adsorb hydro 
system including hydrocarbon adsorbers in accordance with carbons from the air . In some configurations , each layer 32 
the teachings of the present disclosure . The hydrocarbon 20 of the hydrocarbon adsorber 18 , 18a may be formed from a 
adsorbers are similar to those of FIG . 1 , differing in shape material configured to adsorb hydrocarbons from the air . For 
( rectangular vs circular ) . The air induction system shown example , the layers 32 may be formed from a plastic 
operatively associated with a source of intake air and a material such as a fibrous layer or a fibrous sheets enclosing 
vehicle engine ; or containing or impregnated with or otherwise including , 

FIG . 2 is a schematic perspective view of the hydrocarbon 25 activated carbon . Preferably each layer comprises two 
adsorber of FIG . 1 disposed within a portion of the air spaced apart sheets of fibrous material or non - woven mate 
induction system ; rial with the activated carbon arranged therebetween . Pref 

FIG . 3 is a schematic top view of the hydrocarbon erably the activated carbon is adhesively bound together and 
adsorber of FIG . 1 ; to at least one of the sheets of each layer 32 so as to fix the 

FIG . 4 is a schematic exploded view of the hydrocarbon 30 activated carbon in place within each layer 32 . The layers 32 
adsorber of FIG . 1 ; may alternately be paper filter media that is impregnated 

FIG . 5 is a perspective view of a hydrocarbon adsorber with or encloses activated carbon . It will also be appreciated 
sonic welded onto housing ribs or fins in the interior of a that activated carbon may be disposed between each of the 
housing of the air induction system in accordance with the plurality of layers 32 . 
teachings of the present disclosure ; and 35 As illustrated , the hydrocarbon adsorber 18 or 18a may 

FIG . 6 Is a perspective view including a hydrocarbon include a first or lowermost layer 32a , and optionally a 
adsorber sonically welded onto an interior surface of the second or intermediate layer 32b , and optionally a third or 
housing of the air induction system in accordance with the uppermost layer 32c . It will be appreciated that while the 
teachings of the present disclosure . hydrocarbon adsorber 18 , 18a is described as having a single 

Corresponding reference numerals indicate correspond - 40 intermediate layer 32b , in some configurations the hydro 
ing parts throughout the several views of the drawings . carbon adsorber 18 , 18a may include a plurality of inter 

mediate layers 32b , as schematically illustrated in FIG . 2 . 
DETAILED DESCRIPTION For example , in some configurations , the hydrocarbon 

adsorber 18 , 18a may include two , three , four or five 
Example embodiments will now be described more fully 45 intermediate layers 32b . In other configurations , the hydro 

with reference to the accompanying drawings . carbon adsorber 18 , 18a may include more than five inter 
With initial reference to FIGS . 1 and 1a , a simplified view mediate layers 32b . In certain applications , the hydrocarbon 

of an air induction system 10 constructed in accordance with adsorber 18 , 18a may include at least three intermediate 
the present teachings is illustrated . The air induction system layers 32b . 
10 may be used to transport and filter air from and between 50 With reference to FIG . 1a , hydrocarbon adsorbers 18a and 
the environment and an engine 12 or other device utilizing 18b differ in shape , being generally polygonal , or preferably 
a flow of air . The engine 12 may be an internal combustion generally rectangular . Hydrocarbon adsorber 18a is identical 
engine for a motor vehicle ( not shown ) . It will be under - ij all aspects except shape to hydrocarbon adsorber 18 of 
stood , however , that the present teachings are not limited to FIG . 1 . Hydrocarbon adsorber 18b is hydrocarbon adsorber 
this exemplary use . Rather , the present teachings may be 55 18a but having only one or more first or lowermost layers 
readily adapted for use with other combustion engines 32a , stacked face to face directly upon each other . As 
utilized in other applications . discussed with hydrocarbon adsorbers 18 and 18a , in hydro 

As shown in FIGS . 1 and la , the air induction system 10 carbon adsorber 18b the one or more first or lowermost 
may generally include an air filter housing 14 , an air filter 16 layers 32a preferably each include two spaced apart sheets 
in the air filter housing 14 , at least one hydrocarbon adsorber 60 or a folded sheet of fibrous material or non - woven material 
18 , 18a , 18b , and a duct 20 . The air filter housing 14 may with the activated carbon arranged therebetween . Preferably 
define a working chamber 22 and may include an inlet 24 in the activated carbon is adhesively bound together and to at 
fluid communication with the environment ( e . g . , source of least one of the sheets of each layer 32a so as to fix the 
intake air ) and an outlet 26 in fluid communication with the activated carbon in place within each of the one or more first 
duct 20 . With reference to FIGS . 1 , la and 2 , the air filter 65 or lowermost layers 32a . The one or more first or lowermost 
housing 14 may also include an inner surface 27 having a layers 32a may alternately be paper filter media that is 
plurality of fins or ribs 29 extending therefrom . The filter 16 impregnated with or encloses activated carbon . It will also 
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be appreciated that activated carbon may be disposed describe like features and components . In this regard , the 
between each of the one or more first or lowermost layers uppermost layer 32c may include the bottom or first mating 
32a . surface 44 , the upper or second mating surface 46 , the 

With reference to FIG . 4 , the lowermost layer 32a may peripheral boundary or surface 48 extending from and 
include a bottom or mounting surface 36 , an upper or mating 5 between the mounting and mating surfaces 44 , 46 , and the 
surface 38 , and an outer or peripheral boundary or surface 40 opening 50 extending from and between the first and second 
extending from and between the mounting and mating mating surfaces 44 , 46 . 
surfaces 36 , 38 . In some configurations , the mounting and in an assembled configuration of a plurality of stacked 
mating surfaces 36 , 38 may include a generally circular layers , the intermediate layer 32b may be disposed and 
shape defining a first diameter D1 , such that the lowermost 10 supported between the lowermost layer 32a and the upper 
layer 32a includes a generally cylindrical shape or construct . most layer 32c , such that the first mating surface 44 of the 
It will be appreciated , however , that the mounting and intermediate layer 32b is adjacent to the mating surface 38 
mating surfaces 36 , 38 may include other shapes within the of the lowermost layer 32a , and the second mating surface 
scope of the present teachings . For example , in some con - 46 of the intermediate layer 32b is adjacent to the first 
figurations the mounting and mating surfaces 36 , 38 may 15 mating surface 44 of the uppermost layer 32c . It will be 
include or otherwise define a rectangle , a hexagon , an appreciated that , if the hydrocarbon adsorber 18 , 18a 
octagon , or another suitable shape , such that the lowermost includes more than one intermediate layer 32b , the first 
layer 32a includes a rectangular , hexagonal , or orthogonal mating surface 44 of at least one of the intermediate layers 
prism , respectively . 32b may be adjacent to the second mating surface 46 of 

The intermediate layer 32b may include a bottom or first 20 another of the intermediate layers 32b . Accordingly , as 
mating surface 44 , an upper or second mating surface 46 , illustrated , in the assembled configuration the mounting 
and an outer or peripheral boundary or surface 48 extending surface 36 of the lowermost layer 32a and the second mating 
from and between the mounting and mating surfaces 44 , 46 . surface 46 of the uppermost layer 32c may each be exposed 
In some configurations , the first and second mating surfaces surfaces . The peripheral surfaces 40 , 48 of the uppermost , 
44 , 46 may include a generally circular shape defining a 25 intermediate , and lowermost layers 32a , 32b , 32c may be 
second diameter D2 , such that the intermediate layer 32b aligned , such that the opening 50 of the intermediate layer 
includes a generally cylindrical shape or construct . The 32b is aligned with the opening 50 of the uppermost layer 
second diameter D2 may be substantially equal to the first 32c . Accordingly , as illustrated in FIGS . 2 and 3 , in the 
diameter D1 . It will be appreciated , however , that , like the assembled configuration a portion of the mating surface 38 
mounting and mating surfaces 36 , 38 of the lowermost layer 30 of the lowermost layer 32a may be visible , and otherwise 
32a , the first and second mating surfaces 44 , 46 of the accessible , through the openings 50 of the intermediate and 
intermediate layer 32b may include other shapes within the uppermost layers 32b , 32c . 
scope of the present teachings . In this regard , the size and / or FIG . 5 is a perspective view of a hydrocarbon adsorbers 
shape of the intermediate layer 32b , as defined at least in part 18a , 18b arranged for sonic welding onto filter housing ribs 
by the peripheral surface 48 , may be substantially similar to 35 or fins within the interior of the air induction system , in 
the size and / or shape of the lowermost layer 32a . In other accordance with the teachings of the present disclosure . The 
applications , however , the shape or size of the intermediate hydrocarbon adsorber 18a may include a layered construct 
layer 32b may depart from the shape or size of the lower with one or more first or lowermost layers 3 , as discussed 
most layer 32a . with FIGS . 1 - 4 . In the illustration of FIG . 5 , hydrocarbon 

The intermediate layer 32b of hydrocarbon adsorber 18 or 40 absorber 18b has a single first or lowermost layers 32a , 
18a may further include a through - hole or opening 50 although it may have a plurality of stacked first or lowermost 
extending from and between the first and second mating layers 32a . As in FIG . 2 , it is to be understood that the 
surfaces 44 , 46 . The opening 50 may be concentrically hydrocarbon adsorber schematically illustrated for simplic 
located relative to the peripheral surface 48 of the interme - ity as 18h may be include one or more intermediate layers 
diate layer 32b . In some configurations , the opening 50 may 45 and optionally a third or uppermost layer forming the 
include a generally circular shape defining a third diameter hydrocarbon adsorber 18a as discussed earlier above . The 
D3 . The size of the third diameter D3 may be between hydrocarbon adsorber of FIG . 5 differs from the hydrocar 
twenty percent and eighty percent of the size of the second bon adsorber of FIG . 2 in that the hydrocarbon adsorber 18b 
diameter D2 . In some configurations , the size of the third of FIG . 5 has a generally rectangular outer perimeter and , as 
diameter D3 may be substantially equal to thirty - three 50 illustrated in the example of FIG . 5 , is shown in this 
percent of the size of the second diameter D2 . While the embodiment with at least one first or lowermost layers 32a , 
opening 50 is illustrated and described herein as including a without the intermediate and uppermost layers . In some 
generally circular shape , it will be appreciated that the configurations , each layer of the hydrocarbon adsorber 18b 
opening 50 may include other shapes within the scope of the may be formed from a material configured to adsorb hydro 
present disclosure . In some applications , an area of the 55 carbons from the air . For example , the at least one lowermost 
opening 50 may be no greater than fifty percent of an area layer 32a may be formed from a plastic material such as a 
defined by a perimeter of the intermediate layer 32b . In other fibrous layer or a fibrous sheet enclosing or containing or 
applications , the area of the opening 50 may be no less than impregnated with or otherwise including , activated carbon . 
ten percent of the area defined by the perimeter of the The at least one lowermost layers 32a may alternately be 
intermediate layer 32b . In some configurations , the opening 60 paper filter media that is impregnated with or encloses 
may include a rectangular , hexagonal , or octagonal shape . activated carbon . Each lowermost layer 32a may advanta 
As shown , the opening 50 is centrally positioned . It will be geously comprise two spaced sheets of fibrous material or 
understood , however , that the opening 50 may be alterna - non - woven material with the activated carbon arranged 
tively positioned within the scope of the present teachings . therebetween . Preferably the activated carbon is adhesively 

The uppermost layer 32c , if present , may be substantially 65 bound together and onto at least one of the sheets of the 
similar to the intermediate layer 32b , except as otherwise lowermost layer 32a so as to fix the activated carbon in place 
provided herein . Accordingly , like numerals will be used to within the one or more lowermost layers 32a . Similarly 
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activated carbon is arranged between sheets of the second or mounting surfaces 40 , 36 of the lowermost layer 32a , to the 
intermediate and the third or uppermost layer , when pro peripheral surface 48 and the opening 50 of the intermediate 
vided as shown in the example of FIG . 4 . Preferably the layer 32b , and / or to the peripheral and second mating 
activated carbon is adhesively bound together and onto at surfaces 48 , 46 and the opening 50 of the uppermost layer 
least one of the sheets of the layer so as to fix the activated 5 32c . In this regard , the adhesive 54 may be applied to the 
carbon in place within the layer . hydrocarbon adsorber 18 , 18a , 18b such that the exposed 

FIG . 6 Is a perspective view including a hydrocarbon surfaces of the hydrocarbon adsorber include a film or layer 
adsorber 18b arranged for sonic welding onto an interior of the adhesive 54 . In some configurations , the hydrocarbon 
surface 27 of a housing of the air induction system in adsorber 18 , 18a , 18b may be dipped into a source of 
accordance with the teachings of the present disclosure . The 10 adhesive 54 . In other configurations , the hydrocarbon 
hydrocarbon adsorber 18b may include a layered construct adsorber 18 , 18a , 18b may be exposed to a flow of adhesive 
with one or more first or lowermost layers 32a . In the 54 . Preferably , the adhesive 54 is applied to the hydrocarbon 
illustration of FIG . 6 , a single first or lowermost layers 32a adsorber 18 , 18a , 18b in a waterfall type process to seal the 
is illustrated . As in FIG . 2 , the hydrocarbon adsorber 186 edges of the hydrocarbon adsorber 18 . The adhesive 54 is 
may optionally include one or more intermediate layers and 15 selected to be compatible with the materials used to con 
optionally a third or uppermost layer forming hydrocarbon struct the hydrocarbon adsorber 18 , 18a , 18b and compatible 
adsorber 18a discussed above . The hydrocarbon adsorber of with the fluids or vapors that may be present in the air 
FIG . 6 differs from the hydrocarbon adsorber of FIG . 2 in induction system . It will also be appreciated that the adhe 
that the hydrocarbon adsorber 18b of FIG . 6 has a generally sive 54 may be applied to the hydrocarbon adsorber 18 , 18a , 
rectangular outer perimeter and , as illustrated in the example 20 18b using other suitable techniques . In yet other configura 
of FIG . 6 , is shown in this embodiment with only one more tions , the lowermost , intermediate and / or uppermost layer 
first or lowermost layers 32a , without the intermediate and 32a , 325 , 32c may be formed from a hydrocarbon adsorbing 
uppermost layers . In some configurations , each layer 32a of material that does not require a sealer . For example , in some 
the hydrocarbon adsorber 18b may be formed from a mate configurations the lowermost , intermediate and / or upper 
rial configured to adsorb hydrocarbons from the air . For 25 most layer 32a , 32b , 32c may be formed from a paper or 
example , the lowermost layer 32a may be formed from a synthetic filter media into which the hydrocarbon adsorber 
plastic material such as a fibrous layer or a fibrous sheet material is fixedly impregnated and which therefore does not 
enclosing or containing or impregnated with or otherwise require sealing with a sealer . 
including , activated carbon . The lowermost layers 32a may With reference to FIGS . 1 , la , and 2 , a method of 
alternately be paper filter media that is impregnated with or 30 assembling the hydrocarbon adsorber 18 , 18a , 18b may 
encloses activated carbon . The lowermost layer 32a may include placing the hydrocarbon adsorber 18 , 18a in a 
advantageously comprise two spaced sheets of fibrous mate - portion of the air induction system 10 . As illustrated , in some 
rial or non - woven material or a single sheet folded over one configurations , the hydrocarbon adsorber 18 , 18a , 18b may 
itself forming two facing sheet portion , and with the acti - be placed on the inner surface 27 of the air filter housing 14 . 
vated carbon arranged therebetween . Preferably the acti - 35 In this regard , in some configurations the mounting surface 
vated carbon is adhesively bound together and to at least one 36 of the lowermost layer 32a may be supported on or by the 
of the sheets of the lowermost layer 32a so as to fix the rib ( s ) 29 of the air filter housing 14 . A portion 58 of an sonic 
activated carbon in place within the one or more lowermost welder ( not shown ) may be disposed or otherwise placed 
layers 32a . Similarly activated carbon is arranged between within the openings 50 of the intermediate and uppermost 
sheets of the second or intermediate and the third or upper - 40 layers 32b , 32c and / or into direct contact with the exposed 
most layer , when present as shown in the stacked arrange portion of the mating surface 38 of the lowermost layer 32a . 
ment of example of FIG . 4 . Preferably the activated carbon The sonic welder may then be activated to sonically weld the 
is adhesively bound together and onto at least one of the mounting surface 36 of the lowermost layer 32a to the rib ( s ) 
sheets of the layer so as to fix the activated carbon in place 29 of the air filter housing 14 . 
within the layer . 45 With particular reference to FIG . 5 in view of FIGS . 3 and 

With particular reference to FIG . 4 , a method of assem - 4 , a method of assembling or otherwise manufacturing the 
bling or otherwise manufacturing the hydrocarbon adsorber hydrocarbon adsorber 18a , 18b will be understood to 
18 , 18a will be understood to include cutting , stamping , or include cutting , stamping , or otherwise providing at least 
otherwise providing at least one lowermost layer , and one lowermost layer 32a , and optionally intermediate and 
optionally intermediate and uppermost layers 32a , 32b , 32c 50 uppermost layers from a stock of the hydrocarbon adsorbing 
from a stock of the hydrocarbon adsorbing material material described above . The lowermost layers may be 
described above , and cutting , stamping , drilling or otherwise stacked or otherwise assembled face to face directly on each 
creating the opening 50 in the intermediate and uppermost other . A sealer or adhesive may be applied to the mating 
layers 32b , 32c . The lowermost , intermediate and uppermost surfaces of the layers . Accordingly , the adhesive may help to 
layers 32a , 32b , 32c can be stacked or otherwise assembled 55 ensure that the lower layers 32a adhere or otherwise fix onto 
such that the intermediate layer 32b is supported between each other . 
the lowermost and uppermost layers 32a , 32c . A sealer or As shown in FIG . 5 , the hydrocarbon adsorber 18a , 186 
adhesive 54 may be applied to the mating surface 38 of the may be sonically welded onto fins or ribs 29 of a filter 
lowermost layer 32a , the first and second mating surfaces housing or other air induction system component to perma 
44 , 46 of the intermediate layer 32b , and / or the first mating 60 nently sonically weld the first or lowermost sheet 32a of the 
surface 44 of the uppermost layer 32c . Accordingly , the hydrocarbon adsorber 18 onto the fins or ribs 29 . Advanta 
adhesive 54 may help to ensure that the intermediate layer geously , the hydrocarbon adsorber 18 first or lowermost 
32b adheres or is otherwise fixed to the lowermost and layer 32a is directly welded and fixed onto the interior of the 
uppermost layers 32a , 32c . air induction system without the need for frames , heat stakes 

With reference to FIGS . 1 , la , 2 and 4 , the method of 65 or other mounting components to secure the hydrocarbon 
manufacturing the hydrocarbon adsorber 18 , 18a may also adsorber 18a , 18b to the ribs , thereby reducing component 
include applying the adhesive 54 to the peripheral and complexity , cost and weight . 
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With particular reference to FIG . 6 in view of FIGS . 3 and generally not limited to that particular embodiment , but , 

4 , a method of assembling or otherwise manufacturing the where applicable , are interchangeable and can be used in a 
hydrocarbon adsorber 18a , 18b will be understood to selected embodiment , even if not specifically shown or 
include cutting , stamping , or otherwise providing at least described . The same may also be varied in many ways . Such 
one lowermost layer 32a , and optionally intermediate and 5 variations are not to be regarded as a departure from the 
uppermost layers from a stock of the hydrocarbon adsorbing disclosure , and all such modifications are intended to be 
material described above . The lowermost layers may be included within the scope of the disclosure . 
stacked or otherwise assembled face to face directly on each Example embodiments are provided so that this disclosure 
other . A sealer or adhesive may be applied to the mating will be thorough , and will fully convey the scope to those 
surfaces of the layers . Accordingly , the adhesive may help to 10 who are skilled in the art . Numerous specific details are set 
ensure that the lower layers 32a adhere or otherwise fix onto forth such as examples of specific components , devices , and 
each other . methods , to provide a thorough understanding of embodi 

As shown in FIG . 6 , the hydrocarbon adsorber 18b may ments of the present disclosure . It will be apparent to those 
be sonically welded onto the inner surface 27 of a housing skilled in the art that specific details need not be employed , 
or other air induction system component to permanently 15 that example embodiments may be embodied in many 
sonically weld the first or lowermost sheet 32a of the different forms and that neither should be construed to limit 
hydrocarbon adsorber 18b onto the interior of the housing the scope of the disclosure . In some example embodiments , 
Advantageously , the hydrocarbon adsorber 18b first or low - well - known processes , well - known device structures , and 
ermost layer 32a is directly welded and fixed onto the well - known technologies are not described in detail . 
interior of the air induction system without the need for 20 The terminology used herein is for the purpose of describ 
frames , heat stakes or other mounting components to secure ing particular example embodiments only and is not 
the hydrocarbon adsorber 18b to the ribs , thereby reducing intended to be limiting . As used herein , the singular forms 
component complexity , cost and weight . " a , ” “ an , ” and “ the ” may be intended to include the plural 

With reference to FIGS . 5 and 6 , a method of assembling forms as well , unless the context clearly indicates otherwise . 
the hydrocarbon adsorber 18 may include placing the hydro - 25 The terms " comprises , " " comprising , " " including , ” and 
carbon adsorber 186 , 18c in a portion of the air induction “ having , ” are inclusive and therefore specify the presence of 
system . As illustrated , in some configurations , the hydro stated features , integers , steps , operations , elements , and / or 
carbon adsorber 18b , 18c may be placed on the inner surface components , but do not preclude the presence or addition of 
27 of the air filter housing 14 . In this regard , in some one or more other features , integers , steps , operations , 
configurations the mounting surface 36 of the lowermost 30 elements , components , and / or groups thereof . The method 
layer 32a may be supported on or by the rib ( s ) 29 of the air steps , processes , and operations described herein are not to 
filter housing 14 . A portion 58 of an sonic welder ( not be construed as necessarily requiring their performance in 
shown ) may be contact directly against and lowermost layer the particular order discussed or illustrated , unless specifi 
32a . The sonic welder may then be activated to sonically cally identified as an order of performance . It is also to be 
weld the mounting surface 36 of the lowermost layer 32a to 35 understood that additional or alternative steps may be 
the rib ( s ) 29 of the air filter housing 14 or onto the inner wall employed . 
27 of the air filter housing 14 . When an element or layer is referred to as being " on , " 
When the engine 12 is operating , air from the environ “ engaged to , " " connected to , " or " coupled to ” another 

ment may generally travel through the air induction system element or layer , it may be directly on , engaged , connected 
10 to the engine 12 by passing through the air filter housing 40 or coupled to the other element or layer , or intervening 
14 and the duct 20 . As the air passes through the air filter elements or layers may be present . In contrast , when an 
housing 14 , the air is filtered by the air filter 16 . When the element is referred to as being " directly on , " " directly 
engine shuts down or otherwise ceases operating , air con - engaged to , " " directly connected to , ” or “ directly coupled 
taining hydrocarbons may generally travel through air to ” another element or layer , there may be no intervening 
induction system 10 , including the duct 20 and the air filter 45 elements or layers present . Other words used to describe the 
housing 14 , from the engine 12 . As the air containing relationship between elements should be interpreted in a like 
hydrocarbons travels through the air induction system 10 , fashion ( e . g . , " between " versus " directly between , " " adja 
the hyrdrocarbons can be adsorbed by the hydrocarbon cent ” versus " directly adjacent , ” etc . ) . As used herein , the 
adsorber 18 . term “ and / or ” includes any and all combinations of one or 

It will be appreciated that the configuration of the hydro - 50 more of the associated listed items . 
carbon adsorber 18 , 18a and 18b , including the exposed Although the terms first , second , third , etc . may be used 
mounting surface 36 of the lowermost layer 32a , and the herein to describe various elements , components , regions , 
opening 50 ( if present ) formed in the intermediate and layers and / or sections , these elements , components , regions , 
uppermost layers 32b , 32c , can make it easier to mount the layers and / or sections should not be limited by these terms . 
hydrocarbon adsorber 18 , 18a , 18b directly to a portion of 55 These terms may be only used to distinguish one element , 
the air induction system 10 ( e . g . , the rib ( s ) 29 of the air filter component , region , layer or section from another region , 
housing 14 ) using the sonic welder . In this regard , it will also layer or section . Terms such as “ first , " " second , " and other 
be appreciated that the configuration of the hydrocarbon numerical terms when used herein do not imply a sequence 
adsorber 18 , 18a , 18b , including the exposed mounting or order unless clearly indicated by the context . Thus , a first 
surface 36 , can improve the modularity of the hydrocarbon 60 element , component , region , layer or section discussed 
adsorber 18 , 18a , 186 , such that the hydrocarbon adsorber below could be termed a second element , component , 
can be used in various air induction systems having various , region , layer or section without departing from the teachings 
and differing ( e . g . , size , shape , etc . ) , air filter housings of the example embodiments . 

The foregoing description of the embodiments has been Spatially relative terms , such as “ inner , " " outer , ” 
provided for purposes of illustration and description . It is not 65 “ beneath , " " below , " " lower , " " above , " " upper , ” and the like , 
intended to be exhaustive or to limit the disclosure . Indi - may be used herein for ease of description to describe one 
vidual elements or features of a particular embodiment are element or feature ' s relationship to another element ( s ) or 



30 

US 9 , 897 , 049 B2 
12 

feature ( s ) as illustrated in the figures . Spatially relative terms wherein the at least one first layer has a solid shape 
may be intended to encompass different orientations of the within an outer boundary , the at least one layer 
device in use or operation in addition to the orientation adapted for attachment to a component within an 
depicted in the figures . For example , if the device in the interior of the housing ; 
figures is turned over , elements described as “ below ” or 5 wherein the at least one layer has a mounting surface ; 
" beneath ” other elements or features would then be oriented wherein the mounting surface is fixedly mounted onto 
“ above ” the other elements or features . Thus , the example an interior surface of the housing , the fixed mounting 
term “ below ” can encompass both an orientation of above by sonic welding of the mounting surface of the 
and below . The device may be otherwise oriented ( rotated 90 hydrocarbon adsorber onto the interior surface of the 
degrees or at other orientations ) and the spatially relative 10 housing ; 
descriptors used herein interpreted accordingly . wherein the hydrocarbon adsorber further includes : 

an uppermost layer , the uppermost layer having an 
What is claimed is : opening such that the uppermost layer provides 
1 . An air intake system of a motor vehicle , comprising : 15 access from an upper side of the hydrocarbon 
a housing having : adsorber to the at least one first layer through the 

a working chamber in communication with the air flow opening ; 
in the air intake system , wherein the opening is sized and configured to 

wherein the housing forms a plurality of ribs on an receive a sonic welding tool therein to contact the 
interior surface of the housing the plurality of ribs , 20 at least first layer , for fixedly mounting the hydro 
each rib projecting inwardly into the working cham carbon adsorber onto the interior surface of the 
ber to an inward rib edge in the working chamber ; housing by sonic welding . 

a hydrocarbon adsorber arranged within the working 4 . The air intake system of claim 3 , wherein 
chamber and in communication with the air flow in the the at least one first layer is a plurality of first layers each 
air intake system , the hydrocarbon adsorber including : 25 having a solid shape ; 
at least one first layer constructed of a hydrocarbon wherein the plurality of first layers are stacked face to face 

adsorbing material , the at least one first layer includ upon each other . 
5 . The air intake system of claim 3 , wherein ing : the activated carbon is adhesively bound together and a least one sheet of a fibrous material ; onto at least one of the sheets of the at least one first activated carbon arranged on the at least one sheet , layer so as to fix the activated carbon in place within the the activated carbon at least substantially enclosed hydrocarbon adsorber . 

by or impregnated into the at least one sheet ; 6 . The air intake system of claim 3 , wherein the wherein the at least one first layer has a solid shape at least one first layer has a generally circular outer 
within an outer boundary , the at least one layer 35 perimeter , or a generally polygonal outer perimeter . 
adapted for attachment to the plurality of ribs of the 7 . The air intake system of claim 3 , wherein 
housing ; the opening of the uppermost layer is concentrically 

wherein the at least one layer has a mounting surface ; located relative to the outer boundary . 
wherein the mounting surface is fixedly mounted onto 8 . The air intake system of claim 3 , further comprising 

two or more of the inward rib edges of the housing , 40 an adhesive disposed between the uppermost layer and the 
the fixed mounting by sonic welding of the mounting at least one first layer . 
surface of the hydrocarbon adsorber onto the inward 9 . The air intake system of claim 3 , further comprising 
rib edges ; at least one intermediate layer disposed between the at 

wherein at least a portion of the mounting surface of the least one first layer and the uppermost layer , the at least 
hydrocarbon adsorber is in communication with air 45 one intermediate layer including an opening such that 
flow in the intake system due to spacing between the the intermediate layer provides access from the upper 
mounting surface and the interior surface of the side of the subassembly to the at least one first layer 
housing provided by the at least one rib projecting through the opening of the at least one intermediate 
into the working chamber . layer for fixedly mounting the hydrocarbon adsorber 

2 . The air intake system of claim 1 , wherein onto the interior surface of the housing by sonic weld 
the activated carbon is adhesively bound together and ing ; 

onto at least one of the sheets of the at least one first wherein the opening of the at least one intermediate layer 
layer so as to fix the activated carbon in place within the is aligned with the opening of the uppermost layer . 
hydrocarbon adsorber . 10 . The air intake system of claim 9 , further comprising 

3 . An air intake system of a motor vehicle , comprising : 55 an adhesive disposed between the uppermost layer and the 
a housing having a working chamber in communication at least one intermediate layer and between the at least 

with the air flow in the air intake system ; one first layer and the at least one intermediate layer . 
a hydrocarbon adsorber arranged within the working 11 . A method for controlling hydrocarbon emissions from 

chamber and in communication with the air flow in the a vehicle , the method comprising the steps of : 
air intake system , the hydrocarbon adsorber including : 60 providing a housing of an air intake system , the housing 
at least one first layer constructed of a hydrocarbon having an working chamber in communication with air 

adsorbing material , the at least one first layer includ flow in the air intake system ; 
ing wherein the housing forms a plurality of ribs on an interior 
a least one sheet of a fibrous material ; surface of the housing the plurality of ribs , each rib 
activated carbon arranged on the at least one sheet , 65 projecting inwardly into the working chamber to an 

the activated carbon at least substantially enclosed inward rib edge in the working chamber ; 
by or impregnated into the at least one sheet ; providing a sonic welding tool ; 

50 
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providing a hydrocarbon adsorber having at least one first wherein in the step of placing the sonic welding tool , the 
layer constructed of a hydrocarbon adsorbing material , sonic welding tool is placed into the through hole of the 
the at least one first layer including : second layer and the intermediate layer . 
a least one sheet of a fibrous material ; 14 . A method for controlling hydrocarbon emissions from 
activated carbon at least substantially enclosed by or 5 a or 5 a vehicle , the method comprising the steps of : 

providing a housing of an air intake system , the housing impregnated in the at least one sheet ; having an working chamber in communication with air wherein the at least one first layer has a solid shape flow in the air intake system ; within an outer boundary , the at least one layer providing a sonic welding tool ; 
adapted for attachment to a component within an providing a hydrocarbon adsorber having at least one first 
interior of the housing ; layer constructed of a hydrocarbon adsorbing material , 

wherein the at least one layer has a mounting surface ; the at least one first layer including : 
placing the hydrocarbon adsorber in the working chamber a least one sheet of a fibrous material ; 
of the housing ; activated carbon at least substantially enclosed by or 

arranging the hydrocarbon adsorber to contact two or 15 impregnated in the at least one sheet ; 
wherein the at least one first layer has a solid shape more of the inward rib edges of the housing ; 

placing the sonic welding tool directly onto the a least one within an outer boundary , the at least one layer 
first layer such the that at least one first layer is adapted for attachment to a component within an 
arranged between the sonic welding tool and the inte interior of the housing ; 

wherein the at least one layer has a mounting surface ; rior surface of the housing ; 20 
sonically welding the at least one first layer onto the two placing the hydrocarbon adsorber in the working chamber 

or more of the inward rib edges ; and of the housing ; 
removing the sonic welding tool ; arranging the hydrocarbon adsorber to contact an interior 
wherein in the arranging step , the hydrocarbon adsorber is surface of the housing ; 

arranged to contact the two or more of the inward rib 25 placing the sonic welding tool directly onto the a least one 
edges in the working chamber , such that the mounting first layer such the that at least one first layer is 
surface of the hydrocarbon adsorber is in communica arranged between the sonic welding tool and the inte 
tion with air flow in the intake system due to spacing rior surface of the housing ; 

between the mounting surface and the interior surface sonically welding the at least one first layer onto the 
of the housing provided by the plurality of ribs pro - 30 interior surface of the housing ; and 
jecting into the working chamber ; removing the sonic welding tool ; 

wherein in the sonically welding step , the at least one first wherein in the step of providing a hydrocarbon adsorber , 
layer is sonically welded onto the two or more of the the hydrocarbon adsorber further includes 
inward rib edges of the housing . a second layer of the hydrocarbon adsorbing material 

12 . The method according to claim 11 , wherein supported by the at least one first layer , the second 
in the step of providing a hydrocarbon adsorber , the layer having a through hole configured to provide 
hydrocarbon adsorber further includes access to the first layer ; 
a second layer of the hydrocarbon adsorbing material wherein in the step of placing the sonic welding tool , the 

supported by the at least one first layer , the second sonic welding tool is placed into the through hole and 
laver having a through hole configured to provide 40 contacting the at least one first layer . 

15 The method of claim 14 , wherein access to the first layer ; 
wherein in the step of placing the sonic welding tool , the in the step of providing a hydrocarbon adsorber , the 

sonic welding tool is placed into the through hole and hydrocarbon adsorber further includes 
an intermediate layer disposed between the at least one contacting the at least one first layer . 

13 . The method of claim 12 , wherein first and second layer , the intermediate layer having 
in the step of providing a hydrocarbon adsorber , the a through hole ; 

hydrocarbon adsorber further includes wherein in the step of placing the sonic welding tool , the 
an intermediate layer disposed between the at least one sonic welding tool is placed into the through hole of the 

first and second layer , the intermediate layer having second layer and the intermediate layer . 
a through hole ; ? ? * 
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