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VAPE DEVICES , INCLUDING CARTRIDGES , 
TABLETS , SENSORS , AND CONTROLS FOR 

VAPE DEVICES , AND METHODS FOR 
MAKING AND USING THE SAME 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is based on and claims priority to 
U.S. patent application Ser . No. 15 / 921,144 , filed on Mar. 
14 , 2018 , U.S. Provisional Application Ser . No. 62 / 642,805 , 
filed on Mar. 14 , 2018 , U.S. Provisional Application Ser . No. 
62 / 642,825 , filed on Mar. 14 , 2018 , U.S. Provisional Appli 
cation Ser . No. 62 / 661,306 , filed on Apr. 23 , 2018 , U.S. 
Provisional Application Ser . No. 62 / 668,380 , filed on May 8 , 
2018 , U.S. Provisional Application Ser . No. 62 / 680,057 , 
filed on Jun . 4 , 2018 , U.S. Provisional Application Ser . No. 
62 / 696,930 , filed on Jul . 12 , 2018 , U.S. Provisional Appli 
cation Ser . No. 62 / 696,937 , filed on Jul . 12 , 2018 , U.S. 
Provisional Application Ser . No. 62 / 696,943 , filed on Jul . 
12 , 2018 , U.S. Provisional Application Ser . No. 62 / 733,286 
filed on Sep. 19 , 2018 , and U.S. Provisional Application Ser . 
No. 62 / 797,694 filed on Jan. 28 , 2019 each of which is 
incorporated herein by reference in its entirety . 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[ 0002 ] The present disclosure is related to the field of 
personal vaporizer devices or “ vape devices , ” and in par 
ticular , methods and systems for controlling the operation of 
vape devices and cartridges , tablets , sensors , and controls for 
vape devices . 

element . Many conventional vape devices or cartridges also 
need to be stored in a particular orientation ( e.g. , a vertical 
orientation ) when used with a viscous fluid , and / or sub 
stances such as VG , PG , or PEG must be added , so that the 
viscous fluid reliably makes contact with the heating ele 
ment or atomizer . Some users , however , prefer not to vape 
fluids containing additives , such as VG , PG , or PEG , that 
may adulterate the substance desired to be vaped . Further , 
storing the vape device or cartridge in a particular orienta 
tion can be cumbersome . 
[ 0005 ] Many conventional vape devices and cartridges 
further include a bottom air flow design with an air intake 
positioned on one side of an atomizer and the outlet posi 
tioned on the other side of the atomizer . The fluid payload 
may seep through the atomizer and accumulate on an inner 
surface of the atomizer . When the atomizer heats the fluid , 
the fluid may leak through the air intake path out of the 
cartridge or vape device . Further , if the user inhales before 
the fluid is vaporized , the user may inhale spurts of oil 
droplets . Some conventional vape devices and cartridges 
include a cotton barrier wrapped around the atomizer to 
prevent leaking and spurting . However , this introduces a 
fibrous material to the vape device or cartridge that can burn 
and be contaminated in the production environment . The 
process of wrapping the atomizer with a layer of cotton is 
fine detailed work that requires such a high degree of manual 
dexterity that the factory workers use their bare fingers to 
perform the procedure , which is unhygienic . 
[ 0006 ] With conventional vape devices and cartridges , the 
fluid entry points from the payload reservoir into the atom 
izer are often only one or two small circular openings ( e.g. , 
openings with a diameter of 1-2 mm ) . These small circular 
openings trap air bubbles that prevent flow of the fluid to the 
atomizer , which is commonly known as “ air - lock . ” The 
positioning of the circular openings also frequently leads to 
oil waste within the cartridge or vape device . 
[ 0007 ] While most conventional vape devices are config 
ured to vaporize fluids , some individuals prefer to smoke or 
vape dry material . Smoking or vaping dry material may 
affect an individual in a different manner than vaping a fluid . 
In particular , there may be differences in thermally induced 
chemical reactions or metabolic transformations between 
the vaping of dry material and the vaping of fluid that may 
affect the user in a different manner . 
[ 0008 ] The conventional method of vaping or smoking dry 
material includes weighing and grinding the material , 
removing any undesirable components , such as stems , and 
packing the ground material into a vaping chamber or bowl 
of the vaping or smoking device . This process is relatively 
cumbersome and inconvenient for the user and often leads to 
loss of material through spillage and / or sticking to the 
grinder . Further , if the dry material is cannabis , it is difficult 
to control the dose of active compounds consumed due to 
variations of the cannabinoid profile from strain to strain , 
batch to batch , and based on the location where the plant is 
grown . 

[ 0009 ] While there are a few conventional vape devices 
that attempt to determine the dosage of a vaporized payload , 
they use inaccurate methods that offer poor dose metering 
performance , e.g. , using the known volume and strain of the 
payload being vaporized to assume the dosage . As such , 
medicinal patients are unsure of the dosage that they have 
taken at any given time , which limits the repeatability and 

a 
a 

2. Description of Related Art 
[ 0003 ] The use of personal vaporizers or vape devices for 
consuming tobacco products , as well as cannabis for medi 
cal and recreational purposes , has grown significantly . Many 
of the vape devices merely contain an atomizer for heating 
and vaporizing liquids or oils to be inhaled . In a basic form , 
vape devices can be simple devices consisting of a heating 
element , a battery , a switch for connecting the battery to the 
heating element , and an amount of liquid or oil to be 
vaporized by the heating element . Controlling the vape 
device merely entails closing the switch to heat the liquid or 
oil to produce vapor to be inhaled . Conventional vape 
devices such as these provide : no control as to the ramping 
up and / or down of power applied to the heating element ; no 
control as to the metering of how much vapor is produced 
when the switch is closed ; no control as to how particular 
fluids or oils are to be heated to produce vapor ; and no 
control to prevent unauthorized use of the vape device by 
anyone other than the user of the vape device . 
[ 0004 ] Conventional vape devices and cartridges for use 
with vape devices ( e.g. , a cartridge with a 510 threaded 
connector ) are typically designed for use with nicotine 
“ e - juice ” that has a relatively low viscosity . When conven 
tional vape devices and cartridges are used with an oil 
having a higher viscosity ( e.g. , oils extracted from a canna 
bis plant ) , the oil must be diluted with fluids such as 
vegetable glycerine ( VG ) , propylene glycol ( PG ) and poly 
ethylene glycol ( PEG ) in order to attain a viscosity that is 
compatible with the wicking material that allows the fluid 
payload to transfer from the payload reservoir to the heating 
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assembly using a fixed number of clicks in rapid succession 
( e.g. , three clicks to turn on the device and three clicks to 
turn off the device ) . In addition , a user may be able to unlock 
a vape device by placing a finger on a fingerprint scanner 
provided on the control assembly . However , these methods 
are limited with respect to the level of authentication and 
access control that may be desired for a vape device . 

BRIEF SUMMARY OF THE INVENTION 

efficacy of the drug's effects . Also , recreational users may 
experience different effects ( desirable and undesirable ) 
depending on dosage . 
[ 0010 ] Conventional cartridges for use with vape devices 
are typically pre - filled with a substance for vaporization . 
When a cartridge is purchased from a dispensary , the pur 
chaser may receive documentation with certain cartridge 
information printed on the packaging . However , this docu 
mentation is easily separated from the cartridge and is likely 
to be discarded , lost , or potentially even tampered with . If 
the user possesses multiple cartridges , it is possible that he 
or she will misidentify the cartridges and may not get the 
expected experience from a particular cartridge . Further , a 
medical user may not receive the desired relief of his or her symptoms with a particular cartridge . 
[ 0011 ] Due to the commonality of the connectors used on 
vape devices , a conventional cartridge ( containing a heating 
element and payload ) can be installed on or connected to 
many different types of control assemblies ( that supply 
power to the heating element ) with different capabilities . If 
a conventional cartridge is installed on a control assembly 
capable of supplying too much power , there is the possibility 
of the cartridge being damaged , the payload being burnt , or 
the user being injured . 
[ 0012 ] Conventional vape devices that use a two - pin con 
nector to join a cartridge and control assembly are not able 
to control the atomizer temperature across all operating 
modes ( e.g. , low to high airflow , low to high ambient 
temperature , battery voltage , etc. ) . Some vape devices 
include a control assembly that allows a user to select one or 
more operating parameters , such as the coil resistance , coil 
material , power , current , voltage , and desired temperature . 
Using these parameters , a rudimentary form of temperature 
control can be achieved , but it is very limited in accuracy . In 
particular , there is generally no accounting for air flow , 
ambient temperature , and / or current atomizer temperature , 
which can dramatically impact the atomizer temperature 
when in use . 
[ 0013 ] The issue of localized atomizer temperature is 
particularly problematic with dried cannabis products 
because the atomizer surface area in contact with the pay 
load is large in comparison to liquid payloads . Further 
exacerbating the problem is the fact that not all of the 
cannabis payload is directly in contact with the atomizer due 
to the volume of cannabis used ( typically on the order of 1 
cubic centimeter ) . In this case , it is likely that the payload in 
direct contact with the atomizer may begin to burn while the 
payload farther from the atomizer will remain in an area of 
low heat and potentially not vaporize . This leads to smoke 
and wasted product , neither of which is desired . An alter 
native method of heating used with dried cannabis products 
is convection heating , i.e. , using a heating element to heat air 
that comes into contact with the payload . If the air is not hot 
enough , no vaporization will occur . If the air is too hot , the 
payload will burn . If the temperature of the air is just right , 
the payload will vaporize without combustion . 
[ 0014 ] Many conventional vape devices comprise a con 
trol assembly ( e.g. , a battery unit ) that may be used with 
multiple disposable cartridges . Each cartridge comprises a 
payload reservoir that contains a payload and an atomizer 
for heating and vaporizing the payload . Some vape devices 
utilize rudimentary methods for preventing unauthorized use 
of the device . For example , a user may be able to lock and 
unlock a vape device by depressing a button on the control 

[ 0015 ] The invention described herein includes : vape 
devices ; cartridges , tablets , sensors , communication systems 
and control systems for use with vape devices , and methods 
for making and using the vape devices , cartridge , tablets , 
sensors , communication systems and control systems . 
[ 0016 ] A vape device in accordance with one exemplary 
embodiment of the invention described herein comprises a 
payload reservoir configured to hold a payload for vapor 
ization ; a heating element configured to heat the payload ; a 
power source coupled to the heating element ; a sensor that 
is configured to sense an operational condition of the vape 
device as vapor is generated by the vape device ; a processor ; 
a memory device ; and a set of instructions stored in the 
memory device and executable by the processor to : receive 
the operational condition from the sensor ; and adjust power 
provided to the heating element by the power source based 
on the sensed operational condition . The vape device pref 
erably continuously adjusts power provided to the heating 
element as vapor is generated by the vape device to maintain 
a temperature of the heating element within a desired range 
for a particular payload . 
[ 0017 ] A system for determining a heating profile for a 
vape device in accordance with another exemplary embodi 
ment of the invention described herein comprises : a proces 
sor ; a memory device ; and a set of instructions stored in the 
memory device and executable by the processor to : receive 
a sensed plurality of draw strengths and a sensed plurality of 
draw lengths , wherein each draw strength and each draw 
length are associated with an instance of a user drawing 
vapor from the vape device ; determine a historical draw 
strength from the sensed plurality of draw strengths ; deter 
mine a historical draw length from the sensed plurality of 
draw lengths ; and generate a heating profile for a heating 
element of the vape device based on the historical draw 
strength and the historical draw length , wherein the heating 
profile corresponds with power provided to the heating 
element over time . The system may be used with any of the 
vape devices described herein . The system preferably learns 
how a particular user uses a vape device to optimize a 
heating profile for the vape device in accordance with the 
user's preferred usage . 
[ 0018 ] A method for operating a vape device in accor 
dance with another exemplary embodiment of the invention 
described herein comprises : sensing an operational condi 
tion of the vape device as vapor is generated by the vape 
device ; and adjusting a power provided to a heating element 
of the vape device based on the sensed operational condi 
tion . The method may be used in connection with any of the 
vape devices and cartridges disclosed herein . 
[ 0019 ] A method for operating a vape device in accor 
dance with another exemplary embodiment of the invention 
described herein comprises : sensing a plurality of draw 
strengths and a plurality of draw lengths , wherein each draw 
strength and each draw length are associated with an 
instance of a user drawing vapor from the vape device ; 
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determining a historical draw strength from the sensed 
plurality of draw strengths ; determining a historical draw 
length from the sensed plurality of draw lengths ; determin 
ing a heating profile for a heating element of the vape device 
based on the historical draw strength and the historical draw 
length ; and adjusting a power provided to the heating 
element in accordance with the heating profile . The method 
may be used in connection with any of the vape devices and 
cartridges disclosed herein . The method preferably allows 
the vape device to learn how a particular user uses the vape 
device so that the vape device is optimized to operate in 
accordance with the user's preferred usage . 
[ 0020 ] A vape device in accordance with another exem 
plary embodiment of the invention described herein com 
prises a payload reservoir configured to hold a payload for 
vaporization ; a heating element configured to heat the pay 
load ; a power source coupled to the heating element ; a 
sensor that is configured to sense an operational condition of 
the vape device as vapor is generated by the vape device ; 
and a processor that is configured to receive the operational 
condition from the sensor and adjust a power provided to the 
heating element by the power source based on the sensed 
operational condition . 
[ 0021 ] Another exemplary embodiment of the invention 
described herein includes a cartridge for vaporizing a pay 
load comprising dry material . The cartridge comprises a 
housing that defines an interior chamber . The housing com 
prises an inlet and an outlet . The interior chamber is acces 
sible through an opening in the housing . At least a portion 
of the housing is configured to movably cover and uncover 
the opening . The cartridge comprises a heating element 
positioned within the interior chamber . 
[ 0022 ] Another exemplary embodiment of the invention 
described herein includes a tablet for use with a cartridge for 
vaporizing dry material . The tablet comprises dry material 
pressed into a shape comprising at least a first surface and a 
second surface positioned opposite the first surface . At least 
one recess is formed in at least one of the first surface and 
the second surface . The tablet may be used with any of the 
cartridges for vaporizing a payload comprising dry material 
described herein . The recesses preferably allow a greater 
surface area of the tablet to be in contact with heated air 
passing over and through the tablet to improve the vapor 
ization of the tablet . 
[ 0023 ] Another exemplary embodiment of tablet for use 
with a cartridge for vaporizing dry material comprises dry 
material pressed into a shape comprising at least a first 
surface and a second surface positioned opposite the first 
surface . A heating element is coupled to the dry material . 
The tablet may be used with any of the cartridges for 
vaporizing a payload comprising dry material described 
herein . 

[ 0024 ] A method of using a vape device to vaporize a 
tablet of pressed , dry material in accordance with another 
exemplary embodiment of the invention described herein 
comprises : inserting the tablet through an opening in the 
vape device into an interior chamber of the vape device ; 
activating a heating element of the vape device to vaporize 
a portion of the tablet into tablet vapor ; and inhaling at least 
a portion of the tablet vapor . The method may be used in 
connection with any of the vape devices and cartridges 
disclosed herein that are configurable for vaporizing dry 
material . 

[ 0025 ] A method of making a tablet for use with a car 
tridge for vaporizing dry material in accordance with 
another exemplary embodiment of the invention described 
herein comprises : providing a dry material ; measuring a 
percentage of a component of the dry material ; determining 
a desired amount of the component ; determining a desired 
thickness that corresponds with the desired amount of the 
component ; and pressing the dry material into a tablet of the 
desired thickness to include the desired amount of the 
component . The invention also encompasses a tablet made 
in accordance with the method . The method may be used to 
make any of the tablets described herein . The tablet prefer 
ably assists in dosage control because a user of the tablet 
knows how much of the component is present in the tablet . 
[ 0026 ] A method of making a tablet for use with a car 
tridge for vaporizing dry material in accordance with 
another exemplary embodiment of the invention described 
herein comprises : providing a first dry material ; measuring 
a first percentage of a first component of the first dry 
material ; providing a second dry material ; measuring a 
second percentage of a second component of the second dry 
material ; determining a desired ratio of the first percentage 
to the second percentage ; and forming a tablet that contains 
the desired ratio of the first percentage to the second 
percentage . The invention also encompasses a tablet made in 
accordance with the method . The method may be used to 
make any of the tablets described herein . 
[ 0027 ] Another exemplary embodiment of the invention 
described herein is a cartridge for a vape device . The 
cartridge comprises a housing defining a payload reservoir , 
an inlet , an outlet , and an air flow chamber positioned 
between the inlet and the outlet ; an atomizer positioned 
within the housing , wherein the atomizer is in fluid com 
munication with the payload reservoir ; and a deflector 
positioned in the air flow chamber between the atomizer and 
the outlet , wherein the deflector comprises a plurality of 
holes . The invention also encompasses a vape device includ 
ing the cartridge . The deflector preferably prevents or 
reduces the likelihood that unvaporized spurts of payload 
will exit the outlet . 
[ 0028 ] Another exemplary embodiment of cartridge for a 
vape device comprises : a housing comprising a first end and 
a second end , wherein the housing defines a payload reser 
voir , an inlet positioned adjacent the first end , an outlet 
positioned adjacent the first end , and an air flow chamber 
positioned between the inlet and the outlet ; and an atomizer 
positioned within the housing , wherein the atomizer is in 
fluid communication with the payload reservoir and the air 
flow chamber . The invention also encompasses a vape 
device including the cartridge . Positioning both the inlet and 
the outlet adjacent the first end preferably reduces the 
likelihood that unvaporized payload will leak out of the vape 
device or cartridge . 
[ 0029 ] A cartridge for a vape device in accordance with 
another exemplary embodiment of the invention described 
herein comprises : a housing comprising an outer side wall 
and an inner side wall spaced apart from the outer side wall ; 
and an atomizer positioned within a chamber defined by the 
inner side wall . The housing defines a payload reservoir 
positioned between the inner side wall and the outer side 
wall . A plurality of elongated slots are formed in the inner 
side wall . The housing defines an inlet , an outlet , and an air 
flow chamber positioned between the inlet and the outlet . 
The plurality of elongated slots place the atomizer in fluid 
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communication with the payload reservoir , and the atomizer 
is in fluid communication with the air flow chamber . The 
invention also encompasses a vape device including the 
cartridge . The elongated slots preferably prevent or reduce 
the likelihood that air bubbles will form within the slots and 
prevent the payload from reaching the atomizer . 
[ 0030 ] A cartridge for a vape device in accordance with 
another exemplary embodiment of the invention described 
herein comprises : a housing defining a payload reservoir ; an 
atomizer positioned within the housing ; and a pressurizer 
positioned within the housing , wherein the pressurizer is 
configured to apply pressure to a fluid payload within the 
payload reservoir to force the fluid payload into contact with 
the atomizer . The invention also encompasses a vape device 
including the cartridge . Applying pressure to the fluid pay 
load preferably provides a consistent flow of payload to the 
atomizer when desired . 
[ 0031 ] A vape device in accordance with another exem 
plary embodiment of the invention described herein com 
prises a housing , an atomizer positioned in the housing , and 
a payload reservoir positioned in the housing . The housing 
comprises a first end and a second end , wherein a longitu 
dinal axis of the housing extends between the first end and 
the second end . The payload reservoir is defined at least in 
part by a reservoir side wall comprising a first end positioned 
adjacent the atomizer and a second end . The reservoir side 
wall slopes toward the atomizer from the second end of the 
reservoir side wall to the first end of the reservoir side wall 
when the housing is positioned so that the longitudinal axis 
is generally horizontal . The reservoir side wall preferably 
improves the flow of payload to the atomizer to keep the 
atomizer bathed in the payload and reduce the amount of 
payload that is wasted in the reservoir . 
[ 0032 ] A vape device in accordance with another exem 
plary embodiment of the invention described herein com 
prises a housing comprising a first end and a second end . A 
longitudinal axis of the housing extends between the first 
end and the second end . The vape device is configured so 
that the housing orients itself in a predetermined position 
when the housing is placed on a generally horizontal surface 
and the longitudinal axis is generally horizontal . The hous 
ing preferably is able to orient itself in a predetermined 
position so that a payload within the housing is able to flow 
into contact with an atomizer to keep the atomizer bathed in 
the payload and reduce the amount of payload that is wasted 
in the reservoir . 

[ 0033 ] A vape device in accordance with another exem 
plary embodiment of the invention described herein com 
prises a housing , a tray that is positioned in the housing , an 
atomizer positioned in the housing , and a flexible circuit 
board . The housing comprises a first end and a second end . 
A longitudinal axis of the housing extends between the first 
end and the second end . The housing defines an inlet , an 
outlet positioned adjacent the second end of the housing , and 
an air flow chamber positioned between the inlet and the 
outlet . The tray comprises a first section that defines a recess 
and a second section that defines a payload reservoir posi 
tioned adjacent the second end of the housing . The tray 
comprises a first side positioned adjacent the housing and a 
second side . The atomizer is in fluid communication with the 
payload reservoir . A flexible circuit board is positioned 
adjacent the second side of the tray in the recess defined by 

the tray . The flexible circuit board and tray preferably make 
manufacturing of the vape device more efficient and con 
sistent . 
[ 0034 ] A vape device in accordance with another exem 
plary embodiment of the invention described herein com 
prises : a housing defining an inlet , an outlet , and an air flow 
chamber positioned between the inlet and the outlet ; an 
atomizer positioned in the air flow chamber ; a capacitive 
sensor positioned in the air flow chamber between the 
atomizer and the outlet ; and a sensor measurement circuit 
connected to the capacitive sensor . The atomizer is config 
ured to heat and vaporize a payload to generate a vaporized 
payload . The capacitive sensor defines a measurement cav 
ity within the air flow chamber . The sensor measurement 
circuit is configured to directly or indirectly measure a 
capacitance of the capacitive sensor when the vaporized 
payload passes through the measurement cavity . The vape 
device is preferably configured to accurately determine the 
dosage based on a measured capacitance of vaporized pay 
load in a measurement cavity of the vape device . This vapor 
measurement system is beneficial to both medicinal patients 
and recreational users because they will be able to accurately 
measure their dosage to obtain desired effects in a repeatable 
fashion . 
[ 0035 ] A method of determining a capacitance of a capaci 
tive sensor in accordance with another exemplary embodi 
ment of the invention described herein comprises : heating 
and vaporizing a payload to generate a vaporized payload ; 
passing the vaporized payload through a measurement cav 
ity defined by the capacitive sensor ; and measuring a capaci 
tance of the capacitive sensor when the vaporized payload 
passes through the measurement cavity . The method may be 
used in connection with any of the vape devices and car 
tridges disclosed herein . 
[ 0036 ] A vapor measurement system for a vape device in 
accordance with another exemplary embodiment of the 
invention described herein comprises a capacitive sensor 
that defines a measurement cavity , and a sensor measure 
ment circuit connected to the capacitive sensor . The sensor 
measurement circuit is configured to directly or indirectly 
measure a capacitance of the capacitive sensor when a 
vaporized payload passes through the measurement cavity . 
The vapor measurement system may be used in connection 
with any of the vape devices and cartridges disclosed herein . 
[ 0037 ] A vape device in accordance with another exem 
plary embodiment of the invention described herein com 
prises : a control assembly comprising a power source and a 
reader ; a cartridge comprising a heating element and an 
electronic memory configured to store data ; and a two 
conductor electrical interface configured to ( a ) transmit a 
power signal from the power source to the heating element 
and ( b ) transmit a data signal from the electronic memory to 
the reader . The vape device preferably enables cartridge data 
to be provided in a secure electronic memory within the 
cartridge and transmitted to the control assembly . The car 
tridge data cannot be tampered with , discarded or lost and , 
thus , a user can be assured that the data is legitimate and not 
a forgery . 
[ 0038 ] Amethod of transmitting a plurality of signals over 
a two - conductor electrical interface between a control 
assembly and a cartridge of a vape device in accordance with 
another exemplary embodiment of the invention described 
herein comprises : transmitting a power signal from a power 
source of the control assembly over the two - conductor 
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electrical interface to a heating element of the cartridge ; and 
transmitting a data signal from an electronic memory of the 
cartridge over the two - conductor electrical interface to a 
reader of the control assembly . The method may be used in 
connection with any of the vape devices and cartridges 
disclosed herein . 
[ 0039 ] A two - lead communication system for a vape 
device in accordance with another exemplary embodiment 
of the invention described herein comprises : a control 
assembly ; a cartridge ; and an electromechanical connection 
comprising a first connector coupled to a second connector . 
The first connector is provided as part of the control assem 
bly . The second connector is provided as part of the car 
tridge . The electromechanical connection provides a two 
conductor electrical interface that enables the 
communication of a plurality of electrical signals between 
the control assembly and the cartridge . The two - lead com 
munication system may be used in connection with any of 
the vape devices and cartridges disclosed herein . 
[ 0040 ] A vape device in accordance with another exem 
plary embodiment of the invention described herein com 
prises : a control assembly comprising a radio frequency 
identification ( RFID ) reader ; a cartridge comprising an 
RFID tag ; and a two - conductor electrical interface config 
ured to transmit cartridge data from the RFID reader to the 
RFID tag to thereby program the cartridge data into the 

a 

RFID tag . 
[ 0041 ] A vape device in accordance with another exem 
plary embodiment of the invention described herein com 
prises : a control assembly comprising a power source ; and 
a cartridge releasably connected to the control assembly . The 
cartridge comprises : a payload reservoir configured to hold 
a payload for vaporization ; a heating element configured to 
heat the payload in the payload reservoir , and a temperature 
control circuit configured to regulate a power provided to the 
heating element by the power source based on a temperature 
sensed within the cartridge and a desired temperature set 
point . The cartridge preferably has localized temperature 
control to prevent under or over heating of the payload 
within the cartridge . 
[ 0042 ] A method of controlling power provided to a 
heating element housed within a cartridge of a vape device 
in accordance with another exemplary embodiment of the 
invention described herein comprises : sensing a temperature 
within the cartridge ; and regulating a power provided to the 
heating element based on the temperature sensed within the 
cartridge and a desired temperature set point . The method 
may be used in connection with any of the vape devices and 
cartridges disclosed herein . 
[ 0043 ] A temperature control system for a cartridge of a 
vape device in accordance with another exemplary embodi 
ment of the invention described herein comprises : a heating 
element configured to heat a payload ; a temperature sensor 
configured to sense the temperature within the cartridge ; and 
a temperature control circuit incorporating the temperature 
sensor . The temperature control circuit is configured to 
regulate a power provided to the heating element based on 
the temperature sensed within the cartridge and a desired 
temperature set point . The temperature control system may 
be used in connection with any of the vape devices and 
cartridges disclosed herein . 
[ 0044 ] A vape device in accordance with another exem 
plary embodiment of the invention described herein com 
prises : a control assembly comprising a microcontroller and 

a power source ; a cartridge comprising an atomizer , a 
payload reservoir , and an authentication device ; and an 
electromechanical connector comprising a first connector 
releasably coupled to a second connector , wherein the first 
connector is provided as part of the control assembly and the 
second connector is provided as part of the cartridge . The 
microcontroller is configured to control the power source so 
as to generate a power signal . The authentication device is 
configured to ( a ) implement an authentication protocol to 
determine whether the cartridge is authentic and ( b ) control 
transmission of the power signal from the power source to 
the atomizer based on an outcome of the authentication 
protocol . 
[ 0045 ] Another exemplary embodiment of the invention 
described herein includes a cartridge for a vape device that 
comprises : a payload reservoir ; an atomizer configured to 
heat a payload contained in the payload reservoir ; and an 
authentication device configured to ( a ) implement an 
authentication protocol to determine whether the cartridge is 
authentic and ( b ) control transmission of a power signal to 
the atomizer based on an outcome of the authentication 
protocol 
[ 0046 ] A method of authenticating a cartridge of a vape 
device in accordance with another exemplary embodiment 
of the invention described herein comprises : storing authen 
tication data in an authentication device within the cartridge ; 
implementing an authentication protocol that uses the 
authentication data to determine whether the cartridge is 
authentic ; and controlling transmission of a power signal an 
atomizer of the cartridge based on an outcome of the 
authentication protocol . The method may be used in con 
nection with any of the vape devices and cartridges dis 
closed herein . 
[ 0047 ] A system for authenticating users of vape devices 
in accordance with another exemplary embodiment of the 
invention includes a vape device and an application config 
ured to be installed on a personal computing device . The 
vape device is configured to store a unique payload identifier 
that identifies the payload reservoir and transmit the unique 
payload identifier to the personal computing device . The 
application is configured to enable the personal computing 
device to ( a ) receive user authentication information input 
by a user , ( b ) receive the unique payload identifier from the 
vape device , ( c ) retrieve authentication information stored in 
association with the unique payload identifier in a database , 
( d ) compare the user authentication information with the 
authentication information stored in the database , ( e ) gen 
erate , based on the comparison , a security setting indicating 
whether the user who input the user authentication informa 
tion is authorized to use a payload reservoir identified by the 
unique payload identifier , and ( f ) transmit the security 
setting to the vape device . 
[ 0048 ] A system for determining whether payload reser 
voirs of vape devices are depleted in accordance with 
another exemplary embodiment of the invention includes a 
vape device and an application configured to be installed on 
a personal computing device . The vape device is configured 
to store a unique payload identifier that identifies the pay 
load reservoir and transmit the unique payload identifier to 
the personal computing device . The application is config 
ured to enable the personal computing device to ( a ) receive 
the unique payload identifier from the vape device , ( b ) 
retrieve payload information stored in association with the 
unique payload identifier in a database , wherein the payload a 
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assembly identifier with the list of control assembly identi 
fiers , ( d ) generate , based on the comparison , a security 
setting indicating whether the control assembly identified by 
the control assembly identifier is authorized for use with the 
payload reservoir identified by the unique payload identifier , 
and ( e ) transmit the security setting to the vape device . 
[ 0052 ] Additional aspects of the invention , together with 
the advantages and novel features appurtenant thereto , will 
be set forth in part in the description which follows , and in 
part will become apparent to those skilled in the art upon 
examination of the following , or may be learned from the 
practice of the invention . The objects and advantages of the 
invention may be realized and attained by means of the 
instrumentalities and combinations particularly pointed out 
in the appended claims . 

BRIEF DESCRIPTION OF THE DRAWINGS 
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information comprises an original volume of the payload 
contained within the payload reservoir , ( c ) retrieve historical 
payload reservoir usage information stored in association 
with the unique payload identifier in the database , ( d ) 
analyze the payload information stored in the database and 
the historical payload reservoir usage information stored in 
the database , ( e ) generate , based on the analysis , a security 
setting indicating whether he payload reservoir is depleted , 
and ( f ) transmit the security setting to the vape device , 
wherein operation of the vape device is prevented if the 
security setting indicates that the payload reservoir is 
depleted . 
[ 0049 ] A system for determining whether payload reser 
voirs of vape devices have been returned to a return center 
in accordance with another exemplary embodiment of the 
invention includes a vape device and an application config 
ured to be installed on a personal computing device . The 
vape device is configured to store a unique payload identifier 
that identifies the payload reservoir and transmit the unique 
payload identifier to the personal computing device . The 
application is configured to enable the personal computing 
device to ( a ) receive the unique payload identifier from the 
vape device , ( b ) determine whether the payload reservoir 
identified by the unique payload identifier has been returned , 
( c ) generate a security setting indicating whether he payload 
reservoir has been returned , and ( d ) transmit the security 
setting to the vape device , wherein operation of the vape 
device is prevented if the security setting indicates that the 
payload reservoir has been returned . 
[ 0050 ] A system for determining whether payload reser 
voirs of vape devices have been recalled in accordance with 
another exemplary embodiment of the invention includes a 
vape device and an application configured to be installed on 
a personal computing device . The vape device is configured 
to store a unique payload identifier that identifies the pay 
load reservoir and transmit the unique payload identifier to 
the personal computing device . The application is config 
ured to enable the personal computing device to ( a ) receive 
the unique payload identifier from the vape device , ( b ) 
determine whether the payload reservoir identified by the 
unique payload identifier has been recalled , ( c ) generate a 
security setting indicating whether he payload reservoir has 
been recalled , and ( d ) transmit the security setting to the 
vape device , wherein operation of the vape device is pre 
vented if the security setting indicates that the payload 
reservoir has been recalled . 
[ 0051 ] A system for determining whether control assem 
blies are authorized for use with cartridges of vape devices 
in accordance with another exemplary embodiment of the 
invention includes a vape device and an application config 
ured to be installed on a personal computing device . The 
vape device comprises a control assembly and a cartridge . 
The control assembly is configured to store a control assem 
bly identifier , and the cartridge is configured to store a 
unique payload identifier that identifies the payload reservoir 
of the cartridge . The vape device is configured to transmit 
the control assembly identifier and the unique payload 
identifier to a personal computing device . The application is 
configured to enable the personal computing device to ( a ) 
receive the control assembly identifier and the unique pay 
load identifier from the vape device , ( b ) identify a list of one 
or more control assembly identifiers for control assemblies 
that are authorized for use with the payload reservoir iden 
tified by the unique identifier , ( c ) compare the control 

[ 0053 ] FIG . 1 is a schematic diagram of one embodiment 
of vape device in accordance with the invention described 
herein . 
[ 0054 ] FIG . 2 is a schematic diagram of another embodi 
ment of vape device in accordance with the invention 
described herein . 
[ 0055 ] FIG . 3 is a schematic diagram of a vape device 
system that includes the vape device of FIG . 1 in wireless 
communication with a computing device . 
[ 0056 ] FIG . 4 is a flow diagram showing the steps of one 
exemplary method for using the vape device system of FIG . 
3 . 
[ 0057 ] FIG . 5 is a graph showing a representative vape 
session of a user , which includes predicted draw ( or puff ) 
lengths , draw strengths , and time intervals between draws . 
Evan Gregg , Thierry Bachmann , Ryuji Bito , Xavier 
Cahours , Michael McEwan , Paul Nelson , Krishna Prasad , 
Gerhard Scherer , & Mitchell Stiles , Assessing Smoking 
Behaviour and Tobacco Smoke Exposure : Definitions and 
Methods , 25 Beiträge zur Tabakforschung International / 
Contributions to Tobacco Research , 685-99 ( December 
2013 ) , available at https://doi.org/10.2478/cttr-2013-0945 . 
[ 0058 ] FIG . 6A is an interval plot showing the mean and 
95 % confidence intervals calculated based on measurements 
of the draw length ( or puff duration ) of multiple draws from 
a vape device for each of twenty - two different vape device 
users ( or subjects ) . Risa Robinson , Edward Hensel , & P. N. 
Morabito , & K. A. Roundtree , Electronic Cigarette Topog 
raphy in the Natural Environment , PLOS ONE 10 ( 6 ) : 
e0129296 ( 2015 ) , available at https://doi.org/10.1371/jour 
nal.pone.0129296 . 
[ 0059 ] FIG . 6B is an interval plot showing the mean and 
95 % confidence intervals calculated based on measurements 
of the draw strength ( or puff flow ) of multiple draws from a 
vape device for each of twenty - two different vape device 
users ( or subjects ) . 
[ 0060 ] FIG . 6C is an interval plot showing the mean and 
95 % confidence intervals calculated based on measurements 
of the draw volume ( or puff volume ) of multiple draws from 
a vape device for each of twenty - two different vape device 
users ( or subjects ) . 
[ 0061 ] FIG . 6D is an interval plot showing the mean and 
95 % confidence intervals calculated based on measurements 
of the time span between draws ( or puff interval ) of multiple 
draws from a vape device for each of twenty - two different 
vape device users ( or subjects ) . 
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[ 0062 ] FIGS . 7A - B are flow diagrams of exemplary meth 
ods of optimizing vaporization in accordance with the 
invention described herein . 
[ 0063 ] FIG . 8A is a graph showing the approximate time 
for decarboxylation of THCA to THC at different tempera 
tures . Kerstin Iffland , Michael Carus , & Dr. med . Franjo 
Grotenhermen , nova - Institut GmbH , Wirth ( Germany ) , 
Decarboxylation of Tetrahydrocannabinolic Acid ( THCA ) to 
Active THC , European Industrial Hemp Association ( EIHA ) 
( October 2016 ) , available at http://eiha.org/media/2014/08/ 
16-10-25 - Decarboxylation - of - THCA - to - active - THC.pdf . 
[ 0064 ] FIG . 8B is a graph showing the THC content in 
cannabis over time at different temperatures . T. Veress , J. I. 
Szanto , & L. Leisztner , Determination of cannabinoid acids 
by high - performance liquid chromatography of their neutral 
derivatives formed by thermal decarboxylation : I. Study of 
the decarboxylation process in open reactors , 520 Journal of 
Chromatography A 339-47 ( Nov. 9 , 1990 ) , available at 
https://doi.org/10.1016/0021-9673(90)85118-F . 
[ 0065 ) FIG . 9A is a perspective view of a conduction 
based cartridge for vaporizing dry material in accordance 
with one embodiment of the invention described herein . 
[ 0066 ] FIG . 9B is a cross - sectional view of the cartridge of 
FIG . 9A . 
[ 0067 ] FIG . 9C is an exploded view of the cartridge of 
FIG . 9A . 
[ 0068 ] FIG . 10A is a perspective view of a convection 
based cartridge for vaporizing dry material in accordance 
with one embodiment of the invention described herein . 
[ 0069 ] FIG . 10B is a cross - sectional view of the cartridge 
of FIG . 10A . 
[ 0070 ] FIG . 10C is an exploded view of the cartridge of 
FIG . 10A . 
[ 0071 ] FIG . 11A is a perspective view of another conduc 
tion - based cartridge for vaporizing dry material in accor 
dance with one embodiment of the invention described 
herein . 
[ 0072 ] FIG . 11B is an exploded view of the cartridge of 
FIG . 11A . 
[ 0073 ] FIG . 11C is a partial cross - sectional view of the 
cartridge of FIG . 11A . 
[ 0074 ] FIG . 11D is a cross - sectional view of the cartridge 
of FIG . 11A . 
[ 0075 ] FIG . 12 is a schematic view of a heating element 
for use with a cartridge or vape device for vaporizing dry 
material . 
[ 0076 ] FIGS . 13A - C are perspective views of tablets for 
use with a cartridge or vape device for vaporizing dry 
material . 
[ 0077 ] FIG . 14A is a top plan view of an exemplary 
embodiment of a tablet in accordance with the invention 
described herein . 
[ 0078 ] FIG . 14B is a right side elevational view of the 
tablet of FIG . 14A . 
[ 0079 ] FIG . 14C is a front elevational view of the tablet of 
FIG . 14A . 
[ 0080 ] FIG . 14D is a cross - sectional view taken through 
the line 14D - 14D in FIG . 14A . 
[ 0081 ] FIG . 15 is a cross - sectional view showing two of 
the tablets of FIG . 14A joined together or placed back - to 
back . 
[ 0082 ] FIG . 16A is a top plan view of an exemplary 
embodiment of a tablet that includes a heating element in 
accordance with the invention described herein . 

[ 0083 ] FIG . 16B is a right side elevational view of the 
tablet of FIG . 16A . 
[ 0084 ] FIG . 16C is a front elevational view of the tablet of 
FIG . 16A . 
[ 0085 ] FIG . 17 is a front elevational view of another 
exemplary embodiment of tablet that includes a heating 
element in accordance with the invention described herein . 
[ 0086 ] FIG . 18 is a schematic view of a tablet storage and 
dispensing device . 
[ 0087 ] FIG . 19A is a perspective view of an exemplary 
embodiment of a cartridge for vaporizing a fluid payload in 
accordance with the invention described herein . 
[ 0088 ] FIG . 19B is a cross - sectional view of the cartridge 
of FIG . 19A . 
[ 0089 ] FIG . 19C is an exploded view of the cartridge of 
FIG . 19A . 
[ 0090 ] FIG . 19D is a partially exploded view of the 
cartridge of FIG . 19A . 
[ 0091 ] FIG . 20 is a schematic view of the air flow within 
the cartridge of FIG . 19A . 
[ 0092 ] FIG . 21 is a perspective view of an alternative 
embodiment of a cartridge for vaporizing a fluid payload in 
accordance with the invention described herein . 
[ 0093 ] FIG . 22 is a cross - sectional view of the cartridge of 
FIG . 21 . 
[ 0094 ] FIG . 23A is a perspective cross - sectional view of 
the cartridge of FIG . 21 . 
[ 0095 ] FIG . 23B is a cross - sectional view of an atomizer 
of the cartridge of FIG . 21 . 
[ 0096 ] FIG . 23C is a top plan view of the atomizer of FIG . 
23B . 
[ 0097 ] FIG . 23D is a bottom plan view of the atomizer of 
FIG . 23B . 
[ 0098 ] FIG . 24 is a schematic view of an alternative air 
flow path for a cartridge for vaporizing a fluid payload in 
accordance with the invention described herein . 
[ 0099 ] FIG . 25A is a perspective view of another alterna 
tive embodiment of a cartridge for vaporizing a fluid pay 
load in accordance with the invention described herein . 
[ 0100 ] FIG . 25B is a cross - sectional view of the cartridge 
of FIG . 25A . 
[ 0101 ] FIG . 26A is a perspective view of another alterna 
tive embodiment of a cartridge for vaporizing a fluid pay 
load in accordance with the invention described herein . 
[ 0102 ] FIG . 26B is a cross - sectional view of the cartridge 
of FIG . 26A . 
[ 0103 ] FIG . 26C is an exploded view of the cartridge of 
FIG . 26A . 
[ 0104 ] FIG . 26D is a cross - sectional view of an alternative 
embodiment of a cartridge for vaporizing a fluid payload 
that is similar to the cartridge shown in FIG . 26A . 
[ 0105 ] FIG . 27 is a schematic view of the air flow within 
the cartridge of FIG . 25 . 
[ 0106 ] FIG . 28A is a perspective view of a vape device in 
accordance with the invention described herein . 
[ 0107 ] FIG . 28B is a cross - sectional view of the vape 
device of FIG . 28A . 
[ 0108 ] FIG . 28C is a cross - sectional view taken through 
the line 28C - 28C in FIG . 28B . 
[ 0109 ] FIG . 28D is an exploded view of the vape device 
of FIG . 28A . 
[ 0110 ] FIG . 28E is a perspective view of one end of the 
vape device of FIG . 28A showing a view port . 

a 
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[ 0111 ] FIG . 28F is a perspective view of the end of the 
vape device shown in FIG . 28E showing an outlet . 
[ 0112 ] FIG . 28G is a perspective view of the other end of 
the vape device of FIG . 28A . 
[ 0113 ] FIG . 29A is a cross - sectional view of an alternative 
configuration of a payload reservoir that may be used with 
the vape device of FIG . 28A . 
[ 0114 ] FIG . 29B is a cross - sectional view of an alternative 
placement of an atomizer that may be used with the vape 
device of FIG . 28A . 
[ 0115 ] FIG . 29C is a cross - sectional view of another 
alternative configuration of a payload reservoir that may be 
used with the vape device of FIG . 28A . 
[ 0116 ] FIG . 29D is a cross - sectional view of an alternative 
embodiment of vape device with an alternative inlet con 
figuration . 
[ 0117 ] FIG . 29E is a cross - sectional view of an alternative 
embodiment of vape device with another alternative inlet 
configuration . 
[ 0118 ] FIG . 29F is a partial sectional view of an alternative 
configuration of a payload reservoir that may be used with 
the vape device of FIG . 28A . 
[ 0119 ] FIG . 29G is a cross - sectional view of the payload 
reservoir shown in FIG . 29F . 
[ 0120 ] FIG . 30 is a flow diagram showing the steps of one 
exemplary method for using the vape devices of FIGS . 
28 A - 29G . 
[ 0121 ] FIG . 31 is a schematic diagram of a cartridge in 
which a parallel plate capacitor is used as a capacitive sensor 
of a vapor measurement system in accordance with one 
embodiment of the invention described herein . 
[ 0122 ] FIG . 32 is a circuit diagram of a charge pump 
circuit configured to charge the electrical conductors of a 
capacitive sensor of a vapor measurement system to enable 
measurement of the capacitance of the sensor . 
[ 0123 ] FIG . 33 is a circuit diagram of a resistive voltage 
divider circuit in which a capacitive sensor of a vapor 
measurement system is included within a switched - capacitor 
resistor to enable measurement of the capacitance of the 

a 

[ 0130 ] FIG . 38C is a perspective view of the rolled capaci 
tor shown in FIG . 38A with arrows indicating the direction 
of air flow in a plane perpendicular to the front face of the 
rolled capacitor . 
[ 0131 ] FIG . 39A is a front elevational view of an inter 
digitated capacitor that may be used as a capacitive sensor 
of a vapor measurement system . 
[ 0132 ] FIG . 39B is a front elevational view of the inter 
digitated capacitor shown in FIG . 39A with arrows indicat 
ing the direction of air flow in a plane parallel to the front 
face of the interdigitated capacitor . 
[ 0133 ] FIG . 39C is a front elevational view of the inter 
digitated capacitor shown in FIG . 39A with arrows indicat 
ing the direction of air flow in a plane perpendicular to the 
front face of the interdigitated capacitor . 
[ 0134 ] FIG . 40 is a schematic diagram of a vape device 
that includes a two - lead communication system in accor 
dance with one embodiment of the invention described 
herein . 
[ 0135 ] FIG . 41A is a perspective view of a female two - pin 
connector that may be used as part of the two - lead commu 
nication system shown in FIG . 40 . 
[ 0136 ] FIG . 41B is a perspective view of a male two - pin 
connector that may be used as part of the two - lead commu 
nication system shown in FIG . 40 . 
[ 0137 ] FIG . 42 is a schematic diagram of a vape device 
that includes a cartridge with an integrated temperature 
control system in accordance with one embodiment of the 
invention described herein . 
[ 0138 ] FIG . 43 is a circuit diagram of a temperature 
control circuit configured to modify the direct current ( DC ) 
voltage applied to a heating element in response to a change 
in the resistance of a thermistor , which may be incorporated 
into the cartridge shown in FIG . 42 . 
[ 0139 ] FIG . 44 is a circuit diagram of a temperature 
control circuit configured to modify the direct current trans 
mitted to a heating element in response to a change in the 
resistance of a thermistor , which may be incorporated into 
the cartridge shown in FIG . 42 . 
[ 0140 ] FIG . 45 is a circuit diagram of a tem erature 
control circuit configured to modify the pulse width of a 
pulsed direct current transmitted to a heating element in 
response to a change in a temperature detected by an analog 
temperature sensor , which may be incorporated into the 
cartridge shown in FIG . 42 . 
[ 0141 ] FIG . 46 is a circuit diagram of a temperature 
control circuit configured to modify the pulse width of a 
pulsed direct current transmitted to a heating element in 
response to a change in the voltage of a thermocouple , which 
may be incorporated into the cartridge shown in FIG . 42 . 
[ 0142 ] FIG . 47 is a circuit diagram of a temperature 
control circuit configured to modify the pulse width of a 
pulsed direct current transmitted to a heating element in 
response to a change in the resistance of a thermistor or a 
change in the voltage of a bandgap temperature sensor , 
which may be incorporated into the cartridge shown in FIG . 
42 . 
[ 0143 ] FIG . 48 is a circuit diagram of a temperature 
control circuit configured to interrupt a direct current applied 
to a heating element in response to detection of light by a 
light sensor , which may be incorporated into the cartridge 
shown in FIG . 42 . 
[ 0144 ] FIG . 49 is a circuit diagram of a temperature 
control circuit with a potentiometer that enables modifica 
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sensor . 
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[ 0124 ] FIG . 34 is a circuit diagram of a phase locked loop 
circuit in which a capacitive sensor of a vapor measurement 
system is included within a voltage - controlled oscillator to 
enable measurement of the capacitance of the sensor . 
[ 0125 ] FIG . 35 is a circuit diagram of an active low - pass 
filter circuit connected to a rectifier circuit in which a 
capacitive sensor of a vapor measurement system is included 
within the low - pass filter circuit to enable measurement of 
the capacitance of the sensor . 
[ 0126 ] FIG . 36 is a bode plot of the active low - pass filter 
circuit shown in FIG . 35 . 
[ 0127 ] FIG . 37 is a circuit diagram of a crystal oscillator 
circuit used to provide a reference signal to a phase locked 
loop circuit , wherein the crystal oscillator circuit is loaded 
with a capacitive sensor of a vapor measurement system to 
enable measurement of the capacitance of the sensor . 
[ 0128 ] FIG . 38A is a front elevational view of a rolled 
capacitor that may be used as a capacitive sensor of a vapor 
measurement system . 
[ 0129 ] FIG . 38B is a front elevational view of the rolled 
capacitor shown in FIG . 38A with arrows indicating the 
direction of air flow in a plane parallel to the front face of 
the rolled capacitor . 
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tion of the temperature set point , which may be incorporated 
into the cartridge shown in FIG . 42 . 
[ 0145 ] FIG . 50 is a cross - sectional view of a cartridge 
housing with a dial connected to the potentiometer shown in 
FIG . 49 that may be used to modify the variable resistance 
of the potentiometer . 
[ 0146 ] FIG . 51 is a cross - sectional view of a cartridge 
housing with a slider switch connected to the potentiometer 
shown in FIG . 49 that may be used to modify the variable 
resistance of the potentiometer . 
[ 0147 ] FIG . 52 is a cross - sectional view of a rotatable 
cartridge housing with a rotary arm connected to the poten 
tiometer shown in FIG . 49 that may be used to modify the 
variable resistance of the potentiometer . 
[ 0148 ] FIG . 53 is a cross - sectional view of a cartridge with 
an integrated temperature control system in accordance with 
one embodiment of the invention described herein . 
[ 0149 ] FIG . 54 is a schematic diagram of a vape device 
that includes a smart cartridge with authenticated access 
control in accordance with one embodiment of the invention 
described herein . 
[ 0150 ] FIG . 55 is a circuit diagram of one implementation 
of the vape device shown in FIG . 54 in which the power and 
data signals are transmitted between the control assembly 
and cartridge over a two - conductor electrical interface using 
a time division multiplexing scheme . 
[ 0151 ] FIG . 56 is a circuit diagram of another implemen 
tation of the vape device shown in FIG . 54 in which the 
power and data signals are transmitted between the control 
assembly and cartridge over a two - conductor electrical 
interface using a voltage level multiplexing scheme . 
[ 0152 ] FIG . 57 is a graph of an exemplary data transfer 
protocol that may be used by the vape device shown in FIG . 
56 . 

the purposes of this description and the claims that follow , 
the term “ personal computing device ” is defined as includ 
ing personal computers , laptop computers , personal digital 
assistants , personal computing tablets ( such as those made 
by Apple® and Samsung® , and by others as well known to 
those skilled in the art ) , smart phones ( such as those running 
on iOS® and Android® operating systems , and others as 
well known to those skilled in the art ) , smart watches , fitness 
tracking wristbands , wearable devices , smart glasses , and 
any other electronic computing device that comprises means 
for communications ( wireless or wired ) with other electronic 
devices , and with a global telecommunications or computing 
network . 
[ 0155 ] Referring to FIG . 1 , one embodiment of vape 
device 10 is shown . Vape device 10 includes a mouthpiece 
assembly 12 , an atomizer assembly 19 , a payload assembly 
24 , and a control assembly 14. Any of mouthpiece assembly 
12 , atomizer assembly 19 , payload assembly 24 , and control 
assembly 14 may be formed integrally together and included 
within a common housing suitable for grasping by a user . 
Further , any of mouthpiece assembly 12 , atomizer assembly 
19 , payload assembly 24 , and control assembly 14 may be 
formed in separate housings that are releasably connected to 
each other via connecting means 15 , which can comprise , 
for example , one or more of pressure or friction fit connec 
tion means , twist mechanical lock means , magnetic connec 
tion means and any other connecting means as well known 
to those skilled in the art . The connecting means 15 may 
include a female 510 threaded connector on the control 
assembly 14 that releasably engages a male 510 threaded 
connector on the atomizer assembly 19 or payload assembly 
24. A 510 threaded connector , as is known in the art , is a 
M7-0.5x5 threaded connector , i.e. , a threaded connector 
with a nominal diameter of 7 mm , a pitch of 0.5 mm , and a 
length of 5 mm . Connecting means 15 may include threaded 
connectors of other sizes . The connecting means 15 may be 
a threaded connector configured to operate in accordance 
with the two lead communication system described below in 
connection with vape device 4000. By way of example , 
mouthpiece assembly 12 may be releasably connected to 
atomizer assembly 19 , payload assembly 24 and control 
assembly 14 , which are either formed integrally together or 
in separate housings that are releasably connected to each 
other . Mouthpiece assembly 12 and atomizer assembly 19 
may be formed integrally together and releasably connected 
to payload assembly 24 and control assembly 14 , which are 
either formed integrally together or in separate housings that 
are releasably connected to each other . Further , mouthpiece 
assembly 12 , atomizer assembly 19 , and payload assembly 
24 may be formed integrally together and releasably con 
nected to control assembly 14. The combination of the 
mouthpiece assembly 12 , atomizer assembly 19 , and pay 
load assembly 24 may be referred to as a cartridge herein , 
and substituted for any of the cartridges 900 , 1000 , 1100 , 
1900 , 2100 , 2400 , 2500 , and 2600 described below . It is also 
within the scope of the invention for the mouthpiece assem 
bly 12 to be omitted and for the vaporized payload to exit the 
atomizer assembly 19 directly for inhalation . 
[ 0156 ] In some embodiments , mouthpiece assembly 12 is 
operatively coupled to control assembly 14 via connecting 
means 15. In some embodiments , a heater or atomizer 20 is 
disposed in atomizer assembly 19 , with atomizer 20 further 
comprising a heating element 22 disposed therein for heat 
ing and vaporizing a payload that may comprise liquids , oils , 

a 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[ 0153 ] In this description , references to " one embodi 
ment , ” “ an embodiment , ” or “ embodiments ” mean that the 
feature or features being referred to are included in at least 
one embodiment of the technology . Separate references to 
" one embodiment , " " an embodiment , ” or “ embodiments ” in 
this description do not necessarily refer to the same embodi 
ment and are also not mutually exclusive unless so stated 
and / or except as will be readily apparent to those skilled in 
the art from the description . For example , a feature , struc 
ture , acts , etc. described in one embodiment may also be 
included in other embodiments , but is not necessarily 
included . Thus , the present technology can include a variety 
of combinations and / or integrations of the embodiments 
described herein . 

2 

Vape Device 

2 

[ 0154 ] In some embodiments , vape devices 10 and 100 
described herein are high - quality , best - in - class rechargeable 
vape devices that are simple , intuitive , and appeal instantly 
to the “ cannabis - naive ” customer , whether medical or rec 
reational . In some embodiments , vape devices 10 and 100 
can communicate with personal computing device 72 and 
work interactively with an application 74 or " app " operating 
on the personal computing device 72 to provide additional 
functions and features that can meet the demands and needs 
of the most sophisticated connoisseur or medical patient . For 
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other fluids , or tablets . Heating element 22 may be a heating 
coil . Atomizer 20 can comprise an inlet 21 and an outlet 23 , 
wherein inlet 21 can be in communication , via fluid con 
nector 46 , with payload reservoir 26 disposed in payload 
assembly 24 , wherein payload reservoir 26 can contain a 
payload for vaporization or atomization . The payload may 
be for example , liquids , oils , other fluids , or tablets . The 
payload may comprise cannabis oil or nicotine oil or be any 
of the tablets 940 , 1002 , 1102 , 1202 , 1300 , 1302 , 1400 , 
1500 , 1600 , and 1700 described below if vape device 10 is 
modified to vaporize a tablet of dry material . Outlet 23 can 
be in communication with a user mouthpiece 16 of mouth 
piece assembly 12 via a conduit 17. In some embodiments , 
payload assembly 24 can comprise an identifier ( “ ID " ) tag 
28 , which can further comprise a unique payload identifier 
that identifies payload reservoir 26 , and also optionally , 
secondary data as described below . The unique payload 
identifier of ID tag 28 may be a serial number or tracking 
number for payload reservoir 26 as a means to identify what 
payload is contained in payload reservoir 26 so as to obtain 
information as to the specific parameters of operation of 
atomizer 20 , or operational settings , that are optimal for 
vaporizing the specific payload contained in payload reser 
voir 26. For example , the payload identifier may be com 
pared to a database that includes the payload identifiers from 
a plurality of payload reservoirs . The database may include 
specific operational settings and secondary data for each of 
the payload identifiers , as described below . When cartridges 
900 , 1000 , 1100 , 1900 , 2100 , 2400 , 2500 , and 2600 are used 
with vape device 10 or 100 , the cartridges preferably have 
an ID tag 28 that contain a unique payload identifier , as 
described below . 
[ 0157 ] ID tag 28 may be any type of device that includes 
memory or storage capable of storing payload identifier and , 
optionally , secondary data , and means for allowing that 
payload identifier and / or secondary data to be retrieved by 
another device , such as microcontroller 31 and / or RF trans 
ceiver circuit 36 , for processing and / or further transmission . 
For example , ID tag 28 may be an RFID tag or non - volatile 
memory . ID tag 28 may be configured for use with NFC or 
a UHF RFID communication system . Vape device 10 may 
be configured to include the two lead communication system 
described below in connection with vape device 4000 so that 
data from ID tag 28 is transmitted to microcontroller 31 via 
connecting means 15 and so that power is transmitted from 
the control assembly 14 to the atomizer 20 via connecting 
means 15 . 
[ 0158 ] For the purposes of this specification , the term 
“ electrical connection ” shall include any form of electrical 
connection via a wired or wireless connection , such as 
electrical conductors or wires suitable for the transmission 
of alternating or direct current power , analog or digital 
electrical signals or radio frequency signals , as the case may 
be and as well - known to those skilled in the art . 
[ 0159 ] In some embodiments , mouthpiece assembly 12 
can comprise a draw sensor 18 operatively coupled to 
atomizer 20 via an electrical connection 44 , wherein draw 
sensor 18 can cause electric current from battery 42 to flow 
through heating element 22. In some embodiments , draw 
sensor 18 comprises a sensor , such as a mass air flow sensor , 
that can produce an electrical signal in response to when a 
user inhales or draws on mouthpiece 16 , wherein the elec 
trical signal can cause electric current from battery 42 to 
flow through heating element 22. In some embodiments , 

draw sensor 18 can be used as a simple “ switch ” as a means 
to turn on atomizer 20 to vaporize payload drawn into 
atomizer 20 from payload reservoir 26 as the user draws on 
mouthpiece 16. In some embodiments , draw sensor 18 can 
be configured to monitor how much payload is being vapor 
ized or how much volume of vapor is being inhaled by the 
user . Draw sensor 18 is one type of activation mechanism 
that may be used to activate atomizer 20. Draw sensor 18 
may be replaced with or used in connection with another 
type of activation mechanism that receives an input to 
switch it from an off position , in which atomizer 20 is not 
activated , and a on position , in which atomizer 20 is acti 
vated . For example , draw sensor 18 may be replaced with or 
used in connection with any of the following types of 
activation mechanisms : a button , switch , draw sensor , pres 
sure transducer , proximity sensor , touch sensor , voice rec 
ognition sensor , haptic control , saliva and breath biosensor , 
and the like . 
[ 0160 ] In some embodiments , mouthpiece 16 and draw 
sensor 18 can be part of a single - piece mouthpiece assembly 
12 , or can be disposed in a separate mouthpiece section 13 
that forms part of mouthpiece assembly 12 . 
[ 0161 ] In some embodiments , atomizer 20 can be disposed 
in atomizer assembly 19 that can either be integral to 
mouthpiece assembly 12 , or a physically separate enclosure 
that can couple to mouthpiece assembly 12. Instead of or in 
addition to including a heating element 22 as disclosed 
herein , atomizer 20 may include any other structure capable 
of vaporizing or atomizing a payload in a suitable form for 
inhalation . For example , atomizer 20 may include a jet 
nebulizer , an ultrasonic nebulizer , or a mesh nebulizer . 
[ 0162 ] In some embodiments , payload reservoir 26 and ID 
tag 28 can be disposed in payload assembly 24 that can 
either be integral to mouthpiece assembly 12 and / or atom 
izer assembly 19 , or a physically separate enclosure that can 
couple to mouthpiece assembly 12 and / or atomizer assembly 
19 , which can include one or more of connecting means 15 
described above . Preferably , ID tag 28 is physically coupled 
to payload reservoir 26 either directly or indirectly ( e.g. , ID 
tag 28 and payload reservoir 26 are included in a common 
housing of payload assembly 24 ) in a tamper resistant 

a 

manner . 

a 
[ 0163 ] In some embodiments , control assembly 14 can 
comprise one or more antennas 40 , a battery 42 and a circuit 
board 30 that can further comprise a microcontroller 31 
configured for carrying out one or more electronic functions 
in respect of the operation of vape device 10. Having more 
than one antenna 40 can enable the ability for diversity 
wireless communications of RF signals , as well known to 
those skilled in the art . In some nbodiments , circuit board 
30 can comprise a charger circuit 32 configured for charging 
battery 42. Charger circuit 32 can be integral to circuit board 
30 or can be disposed on a separate circuit board operatively 
connected to circuit board 30 and to battery 42 via electrical 
connection 54. Charger circuit 32 can be configured to be 
operatively connected to an external source of power , either 
via a shared or dedicated electrical connector 35 operatively 
coupled to circuit board 30 with internal connection to 
charger circuit 32 , or a wireless connection for power 
transfer , as well known to those skilled in the art . 
[ 0164 ] In some embodiments , circuit board 30 can com 
prise user input interface circuit 34 and output interface 
circuit 38. Either or both of input interface circuit 34 and 
output interface circuit 38 can be integral to circuit board 30 

a 
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or can be disposed on a separate circuit board operatively 
connected to circuit board 30. In some embodiments , input 
interface circuit 34 can provide the electrical interface 
between user controls and activation mechanisms disposed 
on vape device 10 , such as buttons , switches , draw sensors , 
pressure transducers , proximity sensors , touch sensors , 
voice recognition sensors , haptic controls , saliva and breath 
biosensors , and the like , and microcontroller 31 and , thus , 
can provide the means to relay user input commands from 
the user controls as instructions to microcontroller 31 to 
operate vape device 10. For example , input interface circuit 
34 may be electrically coupled to draw sensor 18 for 
receiving an on signal from draw sensor 18 when a user 
draws on mouthpiece 16. When input interface circuit 34 
receives the on signal from draw sensor 18 , it may send 
instructions to microcontroller 31 to activate atomizer 20 , 
provided that any other conditions necessary to activate 
atomizer 20 have been met , as described below . In some 
embodiments , output interface circuit 38 can provided the 
electrical interface between microcontroller 31 and output 
display devices , such as indicator lights , alphanumeric dis 
play screens , audio speakers , surface heaters , vibration 
devices , and any other forms of tactile feedback devices as 
well known to those skilled in the art , and , thus , can provide 
the means to relay information relating to the operation of 
vape device 10 from microcontroller 31 to the user . 
[ 0165 ] In some embodiments , circuit board 30 can com 
prise radio frequency ( " RF ” ) transceiver circuit 36 to pro 
vide the means for wireless communication of data between 
vape device 10 and a personal computing device , such as 
computing device 72 as shown in FIG . 3. In some embodi 
ments , RF transceiver circuit 36 can be integral to circuit 
board 30 or can be disposed on a separate circuit board 
operatively connected to circuit board 30. RF transceiver 
circuit 36 can be connected to one or more antennas 40 via 
electrical connection 52 , as well known to those skilled in 
the art . RF transceiver circuit 36 and the one or more 
antennas 40 comprise a wireless transceiver of vape device 
10 . 

[ 0166 ] In some embodiments , microcontroller 31 can 
comprise a microprocessor ( which for purposes of this 
disclosure also incorporates any type of processor ) having a 
central processing unit as well known to those skilled in the 
art , wherein the microprocessor can further comprise a 
memory configured for storing a series of instructions for 
operating the microprocessor in addition for storing data 
collected from sensors disposed on vape device 10 or data 
received by vape device 10 to control its operation , such as 
operational settings . Microcontroller 31 is in electrical com 
munication with charger circuit 32 , user input interface 
circuit 34 , output interface circuit 38 , and RF transceiver 
circuit 36 for receiving instructions and / or data from and / or 
transmitting instructions and / or data to charger circuit 32 , 
user input interface circuit 34 , output interface circuit 38 , 
and RF transceiver circuit 36. In some embodiments , atom 
izer 20 can be operatively and electrically connected to 
circuit board 30 via electrical connection 48 , which can 
provide the means to activate atomizer 20 ( e.g. , deliver 
electrical current from battery 42 to heating element 22 ) 
when an activation mechanism such as draw sensor 18 sends 
an on signal to microcontroller 31 , as well as receiving data 
signals from draw sensor 18 and / or atomizer 20. In this 
manner , the activation mechanism ( i.e. , draw sensor 18 ) is 
coupled to the atomizer 20 indirectly through microcon 

troller 31 , and a direct connection between the activation 
mechanism and atomizer 20 is not required ( i.e. , activation 
mechanism sends a signal to microcontroller 31 that sends a 
signal to activate atomizer 20 ) . In one embodiment , draw 
sensor 18 may be electrically connected to connecting 
means 15 , which may operate in accordance with the two 
lead communication system described below in connection 
with vape device 4000 , so that signals from draw sensor 18 
may be sent to microcontroller 31 through the two lead 
communication system . In addition to controlling operation 
of atomizer 20 based on a signal received from the activation 
mechanism , microcontroller 31 also controls operation of 
atomizer 20 based on the operational settings as described 
herein . In some embodiments , microcontroller 31 can be 
operatively connected to ID tag 28 via electrical connection 
50 , which may be either a wired or wireless connection . 
[ 0167 ] The operational settings referred to herein include 
any type of setting or instruction that instructs the vape 
device 10 or certain components of the vape device 10 to 
operate or not operate in a particular manner . Specifically , 
operational settings of the vape device 10 include a duty 
cycle setting , a temperature setting , an operational time 
duration , a dosage setting , and a security setting . The duty 
cycle setting preferably corresponds to a pulse width modu 
lation instruction transmitted from microcontroller 31 to 
battery 42 to send electrical current to heating element 22 in 
a particular desired manner . The temperature setting prefer 
ably corresponds to a temperature instruction transmitted 
from microcontroller 31 to battery 42 to send electrical 
current to heating element 22 to maintain heating element 22 
at a desired temperature or range of temperatures . A tem 
perature sensor may be coupled to microcontroller 31 to 
measure the actual temperature of heating element 22 and 
transmit that information to microcontroller 31 for determi 
nation on the amount and duration of electrical current that 
needs to be sent to heating element 22 to maintain a 
particular temperature or range of temperatures . Any portion 
of the cartridge , including mouthpiece assembly 12 , atom 
izer assembly 19 , and payload assembly 24 , may also 
include the integrated temperature control system described 
below in connection with vape device 4200 to regulate the 
temperature of heating element 22. The operational time 
duration preferably corresponds to a time instruction trans 
mitted from microcontroller 31 to battery 42 to maintain 
heating element 22 at a temperature suitable for vaporization 
of the contents of payload reservoir 26 for a desired time . 
The dosage setting preferably corresponds to a dosage 
instruction transmitted from microcontroller 31 to battery 42 
that powers down heating element 22 when a desired 
volume of vapor passes through atomizer 20. A vapor 
metering device may measure the volume of vapor passing 
through atomizer 20 and transmit that information to micro 
controller 31 , which compares the actual volume passed 
through atomizer 20 to the dosage setting to determine when 
to shut off heating element 22. The vapor metering device 
may be positioned between the atomizer 20 and the mouth 
piece 16 to measure the vaporized payload exiting mouth 
piece 16. The vapor metering device may incorporate the 
capacitive vapor measurement system described below in 
connection with vape device 3100. The security setting 
preferably corresponds to a security instruction that causes 
microcontroller 31 to prevent operation of atomizer 20 when 
an event has or has not occurred . Security settings described 
herein that would prevent operation of atomizer 20 include 
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a payload reservoir 26 that is tampered with or stolen , a 
payload reservoir 26 that has been returned to a return center 
( e.g. , to recycle payload reservoir 26 and / or its associated 
cartridge ) , a payload reservoir 26 that has been recalled , a 
payload reservoir 26 that has been depleted , a control 
assembly that is not authorized for use with payload reser 
voir 26 , an unauthorized user ( e.g. , a user who does not have 
a valid prescription for the substance within payload reser 
voir 26 , or a user who is not identified as owning or having 
valid rights to use payload reservoir 26 ) , a user that is in a 
location that does not permit use of vape device 10 , a user 
that is traveling in a vehicle , a user that has exceeded his / her 
permitted usage of the substance in payload reservoir 26 
within a particular time frame , and any other security setting 
described herein or reason why vape device 10 is rendered 
inoperable as described herein . 
[ 0168 ] In some embodiments , ID tag 28 and / or microcon 
troller 31 , along with appropriate sensors , can also be used 
as part of a system for gathering data relating to the use of 
vape device 10 by the user by monitoring that can include , 
without limitation , historical vape device usage information , 
such as how many times vape device 10 is used during a 
given period of time ( hour , day , week , etc. ) , the duration of 
each use of vape device 10 , how many draws the user takes 
on vape device 10 , the strength of those draws , the amount 
of payload consumed during each use of vape device 10 , and 
other information as described herein . The historical vape 
device usage information is stored in a database in associa 
tion with the payload identifier , as described below . In some 
embodiments , the historical vape device usage information 
can be used as clinical data for determining whether the user 
is consuming the right amount of medicine to be vaporized 
and inhaled and at the right times of day . The information 
can be used to provide feedback to the user in terms of 
whether the user should consume medicine more frequently 
or less frequently throughout the day and / or to increase or 
decrease the amount of medicine consumed per usage over 
all or per usage at particular times of the day . In some 
embodiments , the information collected about the user's 
consumption of a cannabis liquid or oil payload with vape 
device 10 can be used to estimate the user's intoxication or 
impairment based on the user's physical characteristics and 
the amount of cannabis liquid or oil payload consumed . This 
estimation can be relayed to the user as a means to inform 
the user as to whether the user is too intoxicated or impaired 
to operate a motor vehicle or to operate tools or machinery , 
as an example . 

can flow from payload reservoir 62 to inlet 21 of atomizer 
20 via one or more valves 68. In some embodiments , 
mouthpiece assembly 88 can comprise ID tag 28 and an oil 
gauge 66 , which can be configured to monitor the volume of 
payload 64 in payload reservoir 62 and relay that informa 
tion to microcontroller 31. In this embodiment , mouthpiece 
assembly 88 can be a consumable element that can be 
replaced as a complete subassembly once depleted , or sim 
ply interchanged with another mouthpiece assembly 88 
containing a different payload 64 for consumption , depend 
ing on the needs and wants of the user . In some embodi 
ments , oil gauge 66 can simply be a sight glass disposed on 
mouthpiece assembly 88 to provide a visual indicator to the 
user as to the amount of payload remaining therein . Atom 
izer assembly 79 is preferably configured to prevent air - lock 
and / or clogging with thick , undiluted payloads . 
[ 0170 ] In some embodiments , atomizer assembly 79 can 
also be a replaceable subcomponent of vape device 100 if 
and when atomizer 20 becomes damaged or simply ceases to 
work any further . In some embodiments , control assembly 
14 can comprise sensors 70 electrically coupled to input 
interface circuit 34 along with user input buttons and con 
trols ( not shown ) disposed on vape device 10 in addition to 
draw sensor 18 , as described above and shown in FIG . 1 . 
The sensors 70 may include the capacitive vapor measure 
ment system , or portions thereof , described below in con 
nection with vape device 3100 and / or the integrated tem 
perature control system described below in connection with 
vape device 4200 and may be positioned anywhere in vape 
device 10 . 
[ 0171 ] Control assembly 14 of vape device 100 is prefer 
ably substantially similar to control assembly 14 of vape 
device 10. Atomizer 20 of vape device 100 is preferably 
substantially similar to atomizer 20 of vape device 10 , and 
may include alternative means for vaporizing a payload 
other than a heating element as described above in connec 
tion with vape device 10. It is within the scope of the 
invention for atomizer assembly 79 and mouthpiece assem 
bly 88 to be formed integrally within a common housing that 
is releasably connected to control assembly 14. Further , it is 
within the scope of the invention for control assembly 14 
and atomizer assembly 79 to be formed integrally within a 
common housing that is releasably connected to mouthpiece 
assembly 88. It is also within the scope of the invention for 
atomizer assembly 79 , mouthpiece assembly 88 , and control 
assembly 14 to be formed integrally within a common 
housing 
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Second Embodiment of Vape Device 
[ 0169 ] Referring to FIG . 2 , another embodiment of vape 
device 100 is shown . In some embodiments , vape device 
100 can comprise control assembly 14 , atomizer assembly 
79 and mouthpiece assembly 88 operatively coupled 
together in that order using mechanical connection means 56 
to join the subassemblies together . Mechanical connection 
means 56 can comprise one or more of threaded connection 
means , magnetic connection means and friction or press - fit 
connection means , and any of the connection means 15 
described above , including 510 threaded connectors . In 
some embodiments , mouthpiece assembly 88 can comprise 
a mouthpiece 58 in communication with the outlet of 
atomizer 20 via conduit 60. Mouthpiece assembly 88 can 
further comprise a payload reservoir 62 that can be filled 
with a payload 64 that may be liquid or oil . The payload 64 

Vape Device Application 
[ 0172 ] Referring to FIG . 3 , a vape device system 102 
includes vape device 10 and computing device 72 running 
application 74 thereon . It is understood that computing 
device 72 includes a processor 94 that runs application 74 , 
and that references herein to computing device 72 include its 
processor 94. Vape device 100 and vape device 2800 ( de 
scribed below ) may also be operated with computing device 
72 in the same manner as described below with respect to 
vape device 10. In some embodiments , vape device 10 can 
wirelessly communicate with computing device 72 and 
application 74 via RF communications link 73. In some 
embodiments , RF communications link 73 can comprise one 
or more of BluetoothTM communications protocol , Wi - FiTM 
IEEE 802 communications protocol , Zigbee IEEE 802.15 . 
4 - based protocol , and any other RF , short - range , and long 
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range communications protocol as well known to those 
skilled in the art . Vape device 10 may also communicate 
with computing device 72 via a wired connection estab 
lished for example between electrical connector 35 of vape 
device 10 and a communications connector ( not shown ) of 
computing device 72 . 
[ 0173 ] In some embodiments , application 74 can present a 
visual “ dashboard ” 75 comprising visual information and 
controls that can be operated by a user . In some embodi 
ments , dashboard 75 can comprise user information window 
76 for displaying information regarding the operation of 
vape device 10 in addition to general information . This 
general information can include general news as well as 
information on available updates for vape device 10 or the 
application 74 from the manufacturer or supplier of the 
same . 

> 

[ 0174 ] In some embodiments , dashboard 75 can comprise 
a locate button 78 as a means for the user to determine the 
location of vape device 10 should the user misplace it . By 
pressing locate button 78 , computing device 72 can send a 
signal wirelessly to vape device 10 to operate an audible 
signal from an audio speaker or buzzer or other like device 
disposed thereon to assist the user in finding vape device 10 . 
In other embodiments , pressing locate button 78 can assist 
the user to determine his or her geographic location ( using 
geographic location capabilities of computing device 72 ) 
and whether cannabis products can be consumed using vape 
device 10 in that location ( e.g. , whether there are any 
governmental regulations , laws , or rules applicable to or 
enforceable in the geographic area where vape device 10 is 
located that may subject the user of vape device 10 to 
criminal or administrative penalties , fines , or enforcement 
actions ) . In some embodiments , dashboard 75 can comprise 
heat swipe button 80 as a means for the user to manually 
control the heat used to vaporize payload 64 , wherein the 
signal transmitted by application 74 to vape device 10 to 
control the heat can be included in the operational settings . 
In some embodiments , dashboard 75 can comprise lock 
indicator 82 , unlock indicator 84 and swipe button 86 as a 
means to enable and disable vape device 10 by the user 
swiping swipe button 86 right or left , respectively . 
[ 0175 ] In some embodiments , the application 74 can 
access an online source of data to update the database 
( described below ) or otherwise process information , which 
can be done periodically and / or automatically , or manually 
by the user prompting the application to update the data , or 
a combination of both processes . As described below , the 
online source of data may include operational settings for a 
plurality of vape devices 10 and substances contained with 
payload reservoirs 26. The online source of data may also 
include a list of payload identifiers that have been stolen , a 
list of payload identifiers that have been recalled , and / or a 
list of payload identifiers that have been returned to a return 
center ( e.g. , for recycling ) . In addition , the online source of 
data may include a list of control assemblies that are 
authorized for use with each payload reservoir 26. In one 
embodiment , each control assembly is identified by a control 
assembly identifier , and the online source of data comprises 
a list of control assembly identifiers for control assemblies 
that are authorized for use with each payload reservoir 26 . 

payload reservoirs and associates each of the unique payload 
identifiers with specific operational settings and / or second 
ary data . The secondary data may comprise , for example , 
user information , authentication information , prescription 
information , payload information , historical usage informa 
tion ( including historical vape device usage information and 
historical payload reservoir information ) , recall information , 
return information , and control assembly information , as 
described below . Of course , it should be understood that the 
database may store any combination of operational settings 
and secondary data as required for a particular application . 
[ 0177 ] User information can include , but is not limited to , 
various physiological characteristics , such as a user's height , 
weight , age , gender , medical record and histories , and medi 
cal conditions . 
[ 0178 ] User information can also include demographic 
information , such as a user's employer , employment history , 
educational history , criminal history , and the like . Not only 
can such user information be used for controlling opera 
tional settings of the vape device 10 , but demographic 
information can be used to display targeted content , adver 
tisements , and material on the dashboard 75 and / or user 
information window 76 . 
[ 0179 ] User information can be retrieved from , for 
example , third - party health , fitness , and social networking 
software applications on the computing device 72 , such as 
Facebook® , LinkedIn® , Snapchat® , Twitter® , and / or Fit 
bitr . In addition , user information can be retrieved by 
application 74 or a remote computing device from third 
party databases , such as health information databases , medi 
cal records databases , health insurance company databases , 
crime databases , legal and court databases , and the like . 
Further , user information can be entered into the application 
74 and / or vape device 10 ( via , e.g. , user input devices 
coupled to user input interface circuit 34 ) by the user . 
[ 0180 ] Authentication information can include a password 
or passcode , a fingerprint scan , a facial recognition scan , a 
retinal scan , or any other type of biometric information that 
can be used to identify a user . Authentication information 
can be entered into the application 74 and / or vape device 10 
( via , e.g. , user input devices coupled to user input interface 
circuit 34 ) by the user . 
[ 0181 ] Prescription information can be retrieved from , for 
example , pharmacy and dispensary databases , as well as 
from physicians , pharmacists , and others licensed to write 
and / or manage prescriptions . The prescription information 
preferably includes whether a particular user has a valid , 
unexpired prescription to use the substance within payload 
reservoir 26 . 
[ 0182 ] Payload information may include an identification 
of the particular substance located within a payload reservoir 
26 and the original volume of the substance located within 
payload reservoir 26 . 
[ 0183 ] Historical usage information may include informa 
tion associated with use of the vape device 10 ( historical 
vape device usage information ) and / or information associ 
ated with use of the payload reservoir 26 ( historical payload 
reservoir information ) . The historical vape device usage 
information can include , but is not limited to , the number of 
prior sessions during which the vape device 10 was used , 
user information related to prior sessions , durations of prior 
sessions , operational settings of prior sessions , metering and 
dose information of prior sessions , and the like . The his 
torical payload reservoir information can include details 

Database 

[ 0176 ] In some embodiments , a database is provided that 
stores the unique payload identifiers for a plurality of 
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related to the payload reservoir 26 , such as the original 
payload contents , remaining contents , used contents , content 
usage by session , and the like . 
[ 0184 ] Recall information may include information indi 
cating that payload reservoir 26 has been recalled . Return 
information may include information indicating that payload 
reservoir 26 has been returned to a return center ( e.g. , for 
recycling ) . Control assembly information may include infor 
mation on control assemblies that are authorized for use with 
payload reservoir 26. In one embodiment , each control 
assembly is identified by a control assembly identifier , and 
the control assembly information comprises a list of control 
assembly identifiers for control assemblies that are autho 
rized for use with payload reservoir 26 . 
[ 0185 ] It should be understood that the database may be 
maintained in memory of computing device 72 that is 
accessible by application 74 , in memory of microcontroller 
31 , and / or in an external memory remote from vape device 
10 and computing device 72 that is accessible via a global 
telecommunications network 92. Any type of relational 
database software may be used to maintain the data in the 
applicable memory , such as the Microsoft Access® software 
sold by Microsoft Corporation , the Oracle® software sold 
by Oracle Corporation , or the SQL software sold by Sybase , 
Inc. Of course , other database software may also be used as 
is known to those skilled in the art . 
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transmit the unique payload identifier to a remote computing 
device at a central server or in the cloud . The remote 
computing device may maintain a database of operational 
settings that are associated with each unique payload iden 
tifier and tailored to the particular substance located in the 
payload reservoir 26 and the particular user using the 
payload reservoir 26. The remote computing device may 
then send the operational settings and identification of the 
specific substance within the payload reservoir 26 back to 
the computing device 72. In some embodiments , the appli 
cation 74 proceeds to step 412 and transmits the operational 
settings to vape device 10. Specifically , in one embodiment , 
a wireless transceiver of computing device 72 transmits the 
operational settings to the antenna ( s ) 40 and RF transceiver 
circuit 36 of vape device , which transmits the operational 
settings to the microprocessor of microcontroller 31. In step 
414 , the microcontroller 31 in the vape device 10 then 
operates and controls the vape device 10 based on the 
operational settings . 
[ 0188 ] In other embodiments , the application 74 proceeds 
to step 416 instead of step 414 , whereupon the application 
74 can confirm whether the user is authorized to use vape 
device 10. Application 74 can utilize any combination of 
secondary data ( e.g. , user information , prescription infor 
mation , location information , payload information , histori 
cal vape device usage information , and historical payload 
reservoir information ) and the payload identifier in order to 
determine if the user is authorized to use the vape device 10 . 
For example , application 74 can use secondary data such as 
prescription information , as well as payload information 
indicating the contents of the payload reservoir 26 , to 
determine if the prescription associated with the prescription 
information allows the user to access the payload contents 
within payload reservoir 26. In yet another example , appli 
cation 74 can utilize user information such as gender , age , 
and weight , as well as historical vape device usage infor 
mation , to determine an appropriate dosage and / or metering 
of the vape device 10 . 
[ 0189 ] If the user is so authorized , the application 74 can 
further determine whether payload reservoir 26 ( in FIG . 1 ) 
or mouthpiece assembly 88 ( in FIG . 2 ) is genuine and not a 
counterfeit or , optionally , whether it is stolen or otherwise 
not authorized for use by the user ( e.g. , the application 74 
may compare the payload identifier to payload information 
that indicates whether the payload reservoir 26 or mouth 
piece assembly 88 has been reported as tampered with or 
stolen ) . If genuine and not stolen , then the application 74 can 
proceed to step 412 where the operational settings can be 
transmitted to vape device 10 and the user is subsequently 
allowed to operate vape device 10 in step 414. If not genuine 
or stolen , the application 74 can lock vape device 10 to 
prevent its use . 
[ 0190 ] In other embodiments , the application 74 proceeds 
from step 416 to step 418 , instead of proceeding to step 414 . 
In step 418 , the application 74 can determine the geographic 
location of vape device 10 and whether the payload in vape 
device 10 can be consumed in that location by comparing the 
geographic location to location information obtained by the 
application 74. If the payload in vape device 10 can be 
consumed in the location of vape device 10 , the application 
74 can proceed to step 412 where the operational settings 
can be transmitted to vape device 10 , and the user is 
subsequently allowed to operate vape device 10 in step 414 . 

Method of Using Vape Device 
( 0186 ] Referring to FIG . 4 , steps in accordance with one 
exemplary method for operating and controlling vape device 
10 and 100 are shown . Although the method is described 
below in connection with vape device 10 , the method may 
also be used with vape device 100 and vape device 2800 
( described below ) . When used in accordance with the 
method described herein , vape device 2800 preferably 
includes an ID tag 28 with a unique payload identifier . The 
method may be carried out by vape device 10 in connection 
with application 74 running on computing device 72 , shown 
in FIG . 3. The method may start at step 402 with vape device 
10 in a default , locked state , meaning , it cannot be operated . 
When a user gains access to their computing device 72 at 
step 404 , the computing device 72 can confirm the user's 
identification ( e.g. , by the user entering a password , pass 
code , or biometric authentication ) so as to be able to move 
to step 406 , where the computing device 72 can open the 
application 74 and then communicate with vape device 10 to 
poll for the unique payload identifier of ID tag 28. The 
application 74 may also be used to authenticate the user prior 
to transmission of the payload identifier to the computing 
device 72. At step 408 , vape device 10 can , upon being 
polled by the computing device 72 , read ID tag 28 and then 
transmit the payload identifier to the computing device 72 . 
Specifically , in one embodiment , microcontroller 31 of vape 
device 10 receives the payload identifier from ID tag 28 , 
transmits the payload identifier to the wireless transceiver 
( i.e. , RF transceiver circuit 36 and antenna ( s ) 40 ) , and the 
antenna ( s ) 40 transmit the payload identifier to computing 
device 72 . 
[ 0187 ] In step 410 , the application 74 can utilize the 
payload identifier of ID tag 28 , and optionally , secondary 
data , to determine the vaporizing or operational settings 
associated with the payload identifier of ID tag 28 , and 
optionally , as well as in light of the secondary data . As 
described above , computing device 72 can alternatively 
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If the payload in vape device 10 cannot be consumed in the 
location of vape device 10 , the application 74 can lock vape 
device 10 to prevent its use . 
[ 0191 ] In other embodiments , the application 74 proceeds 
to step 420 where a permitted duration of time that the vape 
device 10 can be used is determined . The permitted duration 
of time can be determined based on any combination of 
secondary data ( e.g. , user information , prescription infor 
mation , location information , payload information , histori 
cal vape device usage information , and historical payload 
reservoir information ) and / or the payload identifier . The 
permitted duration of time can be transmitted to the vape 
device as an operational setting in step 412. Once the 
operational settings are received by vape device 10 at step 
414 , vape device 10 can implement these operational set 
tings to vaporize the payload contained therein accordingly . 
In this embodiment , vape device 10 can unlock for use by 
the user in accordance with the received operational settings . 
In addition , the vape device 10 can be locked in step 402 
after the permitted duration of time or usage has expired . 
[ 0192 ] In addition , after the vape device 10 is operated in 
step 414 , vape device 10 , either via the microcontroller 31 
and / or the application 74 , can be locked in step 402 after use , 
after a predetermined duration , after being deactivated by 
the user , after the payload reservoir 26 is deemed or calcu 
lated to be empty or used , after a new user has been detected , 
and / or for any other reason that vape device 10 may be 
locked as described herein . 
[ 0193 ] In one embodiment , the method shown in FIG . 4 
may be carried out by vape device 10 running application 
74 , or an application similar thereto , on the microprocessor 
of microcontroller 31 without use of computing device 72 . 
In such an embodiment , step 402 remains the same as 
described above . Step 404 may be modified so that user 
information is inputted into vape device 10 to determine 
whether the user is an approved user of vape device 10 and 
the contents of payload reservoir 26. Steps 406 and 408 may 
be omitted , or optionally , step 408 may comprise the micro 
processor of microcontroller 31 receiving the payload iden 
tifier from ID tag 28. In step 410 , operational settings are 
determined based on the payload identifier and / or the sec 
ondary data as described above but they are determined by 
the microprocessor of microcontroller 31 of vape device 10 . 
Step 412 is omitted as the operational settings are already 
contained on vape device 10. Step 414 proceeds as described 
above . Optional steps 416 , 418 , and 420 may proceed as 
described above but with an application running on the 
microprocessor of microcontroller 31 carrying out the steps . 
The method may also include operating the vape devices 10 
and 100 in accordance with the system and method for 
optimizing vaporization described below . 
[ 0194 ] In yet another embodiment , the computing device 
72 is integrated within , or physically coupled to , the vape 
device 10. In this embodiment , the payload identifier can be 
transmitted to the computing device 72 via an electrical 
connection between the payload reservoir 26 and the integral 
computing device 72. Similarly , the computing device 72 
can transmit the operational settings via the electrical con 
nection to the microcontroller 31. In yet another embodi 
ment , the integral computing device 72 can include a wire 
less transceiver , or an optical transceiver , and can operate as 
in the remote computing device embodiments described 
herein . 

[ 0195 ] In some embodiments , vape devices 10 and 100 
can comprise security settings to prevent unauthorized use 
of the vape devices by anyone other than the owner of the 
vape devices who has a prescription for medical marijuana . 
In some embodiments , the security settings can prevent the 
use of the vape devices in regions or jurisdictions , even by 
the rightful owner of the vape devices , where the consump 
tion of medical marijuana is not authorized or legal . These 
security settings can be implemented to appease government 
or law enforcement for unauthorized use of the vape devices 
in the consumption of cannabis products , for medical pur 
poses or otherwise . 
[ 0196 ] In another embodiment , application 74 and / or vape 
device 10 can utilize acceleration , motion , altitude , and / or 
velocity sensors to determine if the user is within , for 
example , a moving vehicle or airplane . Such information 
can be used by application 74 and / or vape device 10 to 
restrict access to , or lock , the vape device 10. Sensors 70 
such as accelerometers , altimeters , gyroscopes , and velocity 
sensors may be integrated with the vape device 10 and / or the 
computing device 72 . 
[ 0197 ] Of course , it should be understood that the inven 
tion is not limited to the exemplary method for operating and 
controlling a vape device as described above in connection 
with FIG . 4 , and that other steps and combinations of steps 
for operating and controlling a vape device using a com 
puting device running application 74 may be used . 
[ 0198 ] In some embodiments , computing device 72 runs 
an application 74 comprising a set of instructions stored in 
the memory of computing device 72 and executable by the 
processor of computing device 72 to perform the processes 
described herein . Application 74 causes computing device 
72 to retrieve the unique payload identifier , wherein the 
unique payload identifier and any combination of opera 
tional settings and secondary data stored in the database in 
association with the unique payload identifier , as described 
above , are used to modify , determine , adjust , or otherwise 
control the operational settings of , and access to , the vape 
device . In these embodiments , the database may be main 
tained in memory of computing device 72 that is accessible 
by application 74 and / or in an external memory remote from 
the vape device and computing device 72 that is accessible 
via a global telecommunications network 92 . 
[ 0199 ] In other embodiments , computing device 72 can 
retrieve the unique payload identifier from the vape device 
and transmit the unique payload identifier to a remote 
computing device via global telecommunications network 
92 , such as a computing device located at a central server or 
in the cloud . The remote computing device runs an appli 
cation comprising a set of instructions stored in the memory 
of the remote computing device and executable by the 
processor of the remote computing device to perform the 
processes described herein . The remote computing device 
utilizes the unique payload identifier and any combination of 
operational settings and secondary data stored in the data 
base in association with the unique payload identifier , as 
described above , in order to determine the operational and / or 
security settings for the vape device and transmit the opera 
tional and / or security settings back to computing device 72 . 
[ 0200 ] In some embodiments , the application ( whether 
application 74 running on computing device 72 or an 
application running on the remote computing device ) can 
use the unique payload identifier as a means to determine the 
operational settings of the vape device . In one embodiment , 
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upon receipt of the unique payload identifier , the application 
can retrieve operational settings stored in association with 
the unique payload identifier in the database . The opera 
tional settings comprise operational settings for the vape 
device to vaporize the specific payload contained in the 
payload reservoir identified by the unique payload identifier 
as per the recommended settings from the manufacturer of 
the payload and / or vape device . In another embodiment , 
upon receipt of the unique payload identifier , the application 
can retrieve payload information stored in association with 
the unique payload identifier in the database . The payload 
information can include an identification of the substance 
contained in the payload reservoir identified by the unique 
payload identifier , and the application can access the opera 
tional settings associated with that substance via a connec 
tion to an online source of data . In another embodiment , the 
application can access the online source of data to update the 
operational settings stored in the database , which can be 
done periodically and automatically , or manually by the user 
prompting the application to update the data , or a combina 
tion of both processes . The operational settings ( whether 
stored in the database or accessed via a connection to an 
online source of data ) may be updated by the manufacturer 
or provider of the payload reservoir or vape device when 
new information is learned about the specific substance . 
[ 0201 ] Once the operational settings have been deter 
mined as described above , the application causes transmis 
sion of the operational settings to the vape device whereby 
the vape device operates in accordance with the operational 
settings . Preferably , the vape device checks for new opera 
tional settings each time a user uses the vape device so that 
if the operational settings have been updated , the vape 
device operates in accordance with the updated operational 
settings . In this manner , a manufacturer or provider of the 
payload reservoir or vape device may update operational 
settings for a specific substance and specific payload reser 
voirs and be ensured that they will take effect for any future 
usage of the particular substance and payload reservoirs 
affected . 
[ 0202 ] In some embodiments , application 74 running on 
computing device 72 can use the unique payload identifier as 
a means to determine if the person in possession of the vape 
device and computing device 72 is an authorized user . 
[ 0203 ] In one embodiment , application 74 can request the 
user to input user authentication information , such as a password , a fingerprint scan , a facial recognition scan , a 
retinal scan , or other biometric information . Upon receipt of 
the unique payload identifier , application 74 can retrieve 
authentication information stored in association with the 
unique payload identifier in the database . Application 74 can 
then compare the user authentication information input by 
the user with the authentication information stored in the 
database and generate , based on the comparison , a security 
setting indicating whether the user who input the user 
authentication information is authorized to use the payload 
reservoir identified by the unique payload identifier . Appli 
cation 74 can then cause transmission of the security setting 
( e.g. , an enable or disable control signal ) to the vape device . 
Operation of the vape device is prevented if the security 
setting indicates that the user who input the user authenti 
cation information is not authorized to use the payload 
reservoir identified by the unique payload identifier . How 
ever , operation of the vape device is allowed if the security 
setting indicates that the user who input the user authenti 

cation information is authorized to use the payload reservoir 
identified by the unique payload identifier . 
[ 0204 ] In another embodiment , the vape device can be 
unlocked when the user opens his / her personal computing 
device 72 and satisfies the device's general security settings , 
that is , by the user entering his / her security access code or 
password into the personal computing device , or by using a 
fingerprint scanner disposed on the personal computing 
device , or by using a camera disposed on the device for 
facial or retinal scans of the user , as well known to those 
skilled in the art . If the person in possession of computing 
device 72 and the vape device is permitted to open up 
applications on computing device 72 and , thus , access 
application 74 , application 74 can send an enable signal to 
the vape device to poll for the unique payload identifier and 
allow the vape device to operate , provided that all other 
factors or conditions to allow operation of the vape device 
have been met . When computing device 72 “ goes to sleep , ” 
is turned off or powers down due to a low battery charge 
condition , as well known to those skilled in the art , appli 
cation 74 can send a disable signal to the vape device , to 
prevent the vape device from operating . Also , when the vape 
device and computing device 72 are separated by a prede 
termined physical distance , the vape device can turn off or 
become disabled until it receives an enable signal from 
computing device 72. In some embodiments , application 74 
can require the input of a password by the user , in addition 
to any password to be entered or other security measure 
required by computing device 72 , to open up and enable 
operation of application 74 and , thus , operation of the vape 
device . If the user can enter the correct password into 
application 74 , then application 74 can send an enable signal 
to the vape device to poll for the unique payload identifier . 
Otherwise , while application 74 is closed , application 74 can 
send a disable signal to the vape device to disable it . 
[ 0205 ] In yet another embodiment , application 74 can 
compare user information associated with the unique pay 
load identifier ( e.g. , one or more particular users that can or 
cannot use the substance within the payload reservoir ) with 
application user information that a user provides to appli 
cation 74 to determine whether the user of application 74 is 
permitted to operate the vape device and use the particular 
payload reservoir . 
[ 0206 ] In some embodiments , the application ( whether 
application 74 running on computing device 72 or an 
application running on the remote computing device ) can 
use the unique payload identifier as a means to determine if 
the payload can be consumed in the geographic region , 
location , country , state , or municipality where the user is 
located . In these embodiments , the application can access 
the global positioning system ( “ GPS ” ) features that com 
puting device 72 can possess to determine the physical 
location of computing device 72 and , thus , of its user . In 
other embodiments , computing device 72 can use cell tower 
triangulation techniques or other cell phone location tech 
niques , as well known to those skilled in the art , to determine 
its geographical location . 
[ 0207 ] Upon receipt of the unique payload identifier , the 
application can retrieve payload information stored in asso 
ciation with the unique payload identifier in the database . 
The application can then determine if the substance identi 
fied in the payload information can be legally consumed in 
the location of the user i.e. , the location of computing 
device 72 ) . In one embodiment , this determination is made 
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by comparing the geographic location of computing device 
72 with a database of location information ( that may be 
stored on computing device 72 or a remote computing 
device ) to determine whether the user may legally consume 
the substance in that location . The application can then 
generate , based on the comparison , a security setting indi 
cating whether the substance identified by the unique pay 
load identifier can be legally consumed in the location of 
computing device 72. The application can then cause trans 
mission of the security setting ( e.g. , an enable or disable 
control signal ) to the vape device . Operation of the vape 
device is prevented if the security setting indicates that the 
substance identified by the unique payload identifier cannot 
be legally consumed in the location of computing device 72 
( because its usage would violate laws or regulations or for 
any other reason ) . However , operation of the vape device is 
allowed if the security setting indicates that the substance 
identified by the unique payload identifier can be legally 
consumed in the location of computing device 72 . 
[ 0208 ] In some embodiments , the application ( whether 
application 74 running on computing device 72 or an 
application running on the remote computing device ) can 
use the unique payload identifier as means to determine if 
a payload reservoir has been recalled , e.g. , if a recall has 
been issued for the substance contained in the payload 
reservoir . In one embodiment , the application makes this 
determination by retrieving recall information stored in 
association with the unique payload identifier in the data 
base , wherein the recall information indicates whether the 
payload reservoir has been recalled . In another embodiment , 
the application makes this determination by accessing an 
online source of data that identifies the payload reservoirs 
that have been recalled ( or alternatively , the substances that 
have been recalled , which can be compared to the payload 
information stored in association with the unique payload 
identifier in the database ) . The application can then generate 
a security setting indicating whether the payload reservoir 
has been recalled and cause transmission of the security 
setting ( e.g. , an enable or disable control signal ) to the vape 
device . Operation of the vape device is prevented if the 
security setting indicates that the payload reservoir has been 
recalled . However , operation of the vape device is allowed 
if the security setting indicates that the payload reservoir has 
not been recalled . This security feature also enables the 
display of a recall message and / or the sounding of an audible 
recall message on computing device 72 and / or the vape 
device itself . Of course , these recall messages would not be 
required if the payload reservoir was depleted , as described 
below . 
[ 0209 ] In some embodiments , the application ( whether 
application 74 running on computing device 72 or a 
application running on the remote computing device ) can 
use the unique payload identifier as a means to determine if 
a payload reservoir has been returned to a return center , e.g. , 
for recycling of a cartridge or payload reservoir . In one 
embodiment , the application makes this determination by 
retrieving return information stored in association with the 
unique payload identifier in the database , wherein the return 
information indicates whether the payload reservoir has 
been returned . In another embodiment , the application 
makes this determination by accessing an online source of 
data that identifies the payload reservoirs that have been 
returned . The application can then generate a security setting 
indicating whether the payload reservoir has been returned 

and cause transmission of the security setting ( e.g. , an enable 
or disable control signal ) to the vape device . Operation of 
the vape device is prevented if the security setting indicates 
that the payload reservoir has been returned . However , 
operation of the vape device is allowed if the security setting 
indicates that the payload reservoir has not been returned . 
[ 0210 ] In some embodiments , the application ( whether 
application 74 running on computing device 72 or an 
application running on the remote computing device ) can 
use the unique payload identifier as a means to determine if 
a payload reservoir has been stolen . In one embodiment , the 
application makes this determination by retrieving informa 
tion stored in association with the unique payload identifier 
in the database , wherein the information indicates whether 
the payload reservoir has been stolen . In another embodi 
ment , the application makes this determination by accessing 
an online source of data that identifies the payload reservoirs 
that have been stolen . The application can then generate a 
security setting indicating whether the payload reservoir has 
been stolen and cause transmission of the security setting 
( e.g. , an enable or disable control signal ) to the vape device . 
Operation of the vape device is prevented if the security 
setting indicates that the payload reservoir has been stolen . 
However , operation of the vape device is allowed if the 
security setting indicates that the payload reservoir has not 
been stolen . 
[ 0211 ] In some embodiments , the application ( whether 
application 74 running on computing device 72 or an 
application running on the remote computing device ) can 
use the unique payload identifier as a means to determine if 
a control assembly of the vape device is authorized for use 
with the payload reservoir contained in a cartridge of the 
vape device . In one embodiment , the application makes this 
determination by receiving a control assembly identifier for 
the control assembly of the vape device ( which may be 
stored in the microcontroller of the control assembly and 
transmitted to the computing device 72 along with the 
unique payload identifier ) . In one embodiment , the control 
assembly identifier comprises a unique control assembly 
identifier , but this is optional and not required . The appli 
cation then identifies a list of one or more control assembly 
identifiers for control assemblies that are authorized for use 
with the payload reservoir identified by the unique identifier . 
The application then compares the received control assem 
bly identifier with the list of control assembly identifiers and , 
based on this comparison , generates a security setting indi 
cating whether the control assembly identified by the 
received control assembly identifier is authorized for use 
with the payload reservoir identified by the received unique 
payload identifier . The application can then cause transmis 
sion of the security setting ( e.g. , an enable or disable control 
signal ) to the vape device . Operation of the vape device is 
prevented if the security setting indicates that the control 
assembly identified by the control assembly identifier is not 
authorized for use with the payload reservoir identified by 
the unique payload identifier . However , operation of the 
vape device is allowed if the security setting indicates that 
if the security setting indicates that the control assembly 
identified by the control assembly identifier is authorized for 
use with the payload reservoir identified by the unique 
payload identifier . 
[ 0212 ] In some embodiments , the application ( whether 
application 74 running on computing device 72 or an 
application running on the remote computing device ) can 



US 2021/0401061 A1 Dec. 30 , 2021 
18 

cal payload reservoir usage information is updated based on 
payload reservoir usage information obtained from the vape 
device , as described above . The application analyzes the 
payload information and the historical payload reservoir 
usage information to determine when the payload reservoir 
is nearly empty of payload . When this occurs , the applica 
tion can alert the user to replace or order a new cartridge 
and / or automatically order a replacement cartridge . 
[ 0215 ] In some embodiments , vape devices 10 and 100 
can comprise a disposable or single - use version with 
reduced functionality but adapted from higher quality 
embodiments thereof . 
[ 0216 ] In some embodiments , vape devices 10 and 100 
can comprise a traditional “ cigarette appearance ” while 
other embodiments can comprise a non - cigarette appear 
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ance . 

use the unique payload identifier as a means to determine 
whether the user of the vape device has a prescription for 
vaporizing the payload contained in the payload reservoir . In 
one embodiment , the application makes this determination 
by retrieving and analyzing user information and / or pre 
scription information stored in association with the unique 
payload identifier in the database . The application can then 
generate a security setting indicating whether the user has a 
valid prescription for vaporizing the payload contained in 
the payload reservoir and cause transmission of the security 
setting ( e.g. , an enable or disable control signal ) to the vape 
device . Operation of the vape device is prevented if the 
security setting indicates that the user does not have a valid 
prescription for vaporizing the payload contained in the 
payload reservoir . However , operation of the vape device is 
allowed if the security setting indicates that the user has a 
valid prescription for vaporizing the payload contained in 
the payload reservoir . Preferably , the prescription informa 
tion is updated in the database when a user's prescription has 
changed . 
[ 0213 ] In some embodiments , the application ( whether 
application 74 running on computing device 72 or an 
application running on the remote computing device ) can 
use the unique payload identifier as a means to determine 
whether the payload reservoir is depleted . In one embodi 
ment , the application makes this determination by retrieving 
and analyzing payload information and historical payload 
reservoir usage information stored in association with the 
unique payload identifier in the database . The payload 
information includes the original volume of payload con 
tained within the payload reservoir . The historical payload 
reservoir usage information is updated based on payload 
reservoir usage information obtained from the vape device , 
as described above . The application analyzes the payload 
information and the historical payload reservoir usage infor 
mation to determine if the payload reservoir is depleted , e.g. , 
if the current calculated volume of payload is below a 
predetermined threshold . The application then generates a 
security setting indicating whether the payload reservoir is 
depleted and causes transmission of the security setting 
( e.g. , an enable or disable control signal ) to the vape device . 
Operation of the vape device is prevented if the security 
setting indicates that the payload reservoir is depleted . 
However , operation of the vape device is allowed if the 
security setting indicates that the payload reservoir is not 
depleted . This security feature prevents the operation of 
vape devices with counterfeit payload reservoirs ( e.g. , a 
payload reservoir with the same unique identifier as a valid 
payload reservoir ) or vape devices in which the payload 
reservoirs have been refilled without authorization . This 
security feature also prevents a user from dry vaping ( i.e. , 
inhaling without any payload in the payload reservoir ) , 
which provides improved consumer health . 
[ 0214 ] In some embodiments , the application ( whether 
application 74 running on computing device 72 or an 
application running on the remote computing device ) can 
use the unique payload identifier as a means to determine 
when the payload reservoir is nearly empty of payload . In 
one embodiment , the application makes this determination 
by retrieving and analyzing payload information and his 
torical payload reservoir usage information stored in asso 
ciation with the unique payload identifier in the database . 
The payload information includes the original volume of 
payload contained within the payload reservoir . The histori 

[ 0217 ] In some embodiments , vape devices 10 and 100 
can comprise a light to emulate the ember of a cigarette 
when vapor is being inhaled . 
[ 0218 ] In some embodiments , vape devices 10 and 100 , in 
combination with application 74 running on personal com 
puting device 72 , can control the temperature and / or duty 
cycle of vaporization to optimize for flavor or vapor quantity 
for any given type of payload to be vaporized for inhalation . 
In some embodiments , the application 74 can be used to 
improve the efficiency of the operation of the vape devices 
10 and 100 and to maximize the longevity of a fluid or 
oil - filled cartridge or payload reservoir 26 used in the vape 
devices . 
[ 0219 ] In some embodiments , the application 74 can 
include features to customize a user's vape device 10 or 100 , 
such as naming the vape device , selecting its color and 
controlling a vibrating device disposed in the vape device . In 
some embodiments , the application 74 can include security 
settings to control access to the vape devices 10 and 100 , and 
to lock them when not in use . 
[ 0220 ] In some embodiments , vape devices 10 and 100 
can comprise a processor ( i.e. , such as included within 
microcontroller 31 ) operating on firmware disposed thereon . 
Connectivity between the vape devices 10 and 100 and the 
application 74 disposed on the personal computing device 
72 can enable means for updating the firmware on the vape 
devices to keep them operating on the most current firm 
ware . In some embodiments , the vape devices can comprise 
a physical configuration that can be adapted to display an 
OEM brand or sub - brand depending on the brand , the sales 
channel for the branded vape device , and the vape devices ' 
anticipated end use such as medical , recreational , etc. 
[ 0221 ] In some embodiments , vape devices 10 and 100 
will be used with high quality oil products that cannot leak 
from the vape devices . The vape devices will avoid produc 
ing stale vapor by precise temperature control , quick cooling 
and providing a fast path for vapor to be inhaled from the 
vape devices . 
[ 0222 ] In some embodiments , vape devices 10 and 100 
can comprise a battery 42 as a power source for vaporizing 
a payload . The battery 42 can comprise a lithium ion power 
cell although other battery technologies can be used , as well 
known to those skilled in the art . As the vape devices are 
personal use devices , the battery 42 can comprise technol 
ogy that prevents the advent of an explosion should the 
battery fail . 
[ 0223 ] In some embodiments , vape devices 10 and 100 
can be configured not to contain or use propylene glycol 
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( “ PG ” ) or other non - essential chemicals anywhere , whether 
in the oils used in the vape devices or on materials used in 
the manufacture thereof . 
[ 0224 ] In some embodiments , vape devices 10 and 100 
can comprise means for preventing them from overheating . 
[ 0225 ] In some embodiments , vape devices 10 and 100 
can comprise means for preventing them from producing 
latent odors or smells . Vape devices 10 and 100 can further 
be configured to produce vapor that can be seen when it is 
exhaled by a user . 
[ 0226 ] In some embodiments , vape devices 10 and 100 
can be configured to enable viewing of the payload in a 
cartridge or payload reservoir 26 when it is inserted or 
attached to the vape devices . In other embodiments , the vape 
devices can be configured so that the payload in the cartridge 
is not visible when the cartridge is inserted into the vape 
devices . 
[ 0227 ] In some embodiments , vape devices 10 and 100 
can be configured to be water - resistant or water - proof . 
[ 0228 ] In some embodiments , cartridges for use with the 
vape devices 10 and 100 can be separated from the vape 
devices , and can be available in various sizes in terms of the 
amount of payload they can contain . 
[ 0229 ] In some embodiments , vape devices 10 and 100 
can comprise means for acquiring data on a cartridge based 
on the serial number of the cartridge that can be used to 
control the operation of the vape device . For example , the 
vape device can acquire certain data specific to the payload 
in the cartridge to know the manufacturer - recommended 
temperature and / or duty cycle for heating the payload in 
order to achieve optimum vaporization . In some embodi 
ments , the vape devices can comprise means for enabling the 
user to alter one or more operational settings of the vape 
devices to suit the user's personal preferences . In some 
embodiments , the vape devices can comprise means for 
tracking of data relating to the operation of the vape devices 
and their use by a user . In some embodiments , the vape 
devices can be configured to provide warnings in the advent 
of certain conditions of the vape devices , such as when the 
cartridge is almost empty , when the battery is nearly 
depleted , when the heating element is overheating or non 
functioning to name but a few . In some embodiments , the 
vape devices can comprise means for monitoring and col 
lecting data on how the vape devices are being used by a 
user , and to provide information and assessments about the 
way the user uses the vape devices in addition to being able 
to provide advice to the user on how to improve or optimize 
their use of the vape devices based on the user's current use 
of the vape devices . 
[ 0230 ] In some embodiments , vape devices 10 and 100 
can be configured for exchanging data with other personal 
computing devices 72 that a user may use or possess , such 
as a smart phone or device ( like an iPhone® or Apple® 
Watch® ) or a fitness tracking wristband ( like a Fitbit® ) to 
provide the user with further information on their life and 
habits . 
[ 0231 ] In some embodiments , vape devices 10 and 100 
can comprise means for locating them should they become 
lost . This can include means for communicating with a smart 
phone or device to provide similar functionality as the Find 
iPhoneTM app as used on Apple iPhones® and iPads® . 
[ 0232 ] In some embodiments , vape devices 10 and 100 
can be configured for communicating with an application 74 
running on a smart phone or personal computing device 72 , 

wherein the app can comprise the ability to adjust the 
temperature and / or duty cycle the heating element 22 oper 
ates at , as well as being able to control the operation of the 
vape devices for users of various experience . As an example , 
the application 74 can enable an anti - cough setting on the 
vape devices for a novice user . 
[ 0233 ] Vape devices 10 and 100 can preferably commu 
nicate with smart phones or devices and operate in conjunc 
tion with applications running thereon to control and moni 
tor the use of the vape devices by a user , as described above . 
In some embodiments , the application 74 can be configured 
to acquire specific information on the payload being vapor 
ized based on the serial number of the cartridge . This 
information can then be used to control or meter the dose of 
vapor inhaled by the user . 
[ 0234 ] In some embodiments , vape devices 10 and 100 
can be locked and unlocked by the user with their personal 
computing device 72. In some embodiments , the vape 
devices can be configured to be child - resistant , as well as 
prevent use by an unauthorized user . In some embodiments , 
the vape devices can be configured to lock inherently when 
not connected to the application 74 for regulatory purposes . 
In some embodiments , the vape devices can further com 
prise means for identifying an authorized user when con 
nectivity with the user's smart phone or device is lost , such 
as when the user does not have their smart phone or device , 
or when the battery in the smart phone or device becomes 
depleted . Such means can include a fingerprint sensor dis 
posed on each vape device itself , wherein the vape devices 
can retain personal data on the user such as one or more 
fingerprint scan data stored in a memory on the vape devices 
in order to determine whether a fingerprint scan taken by the 
fingerprint sensor matches the fingerprint scan data stored in 
the memory to confirm the identity of the person attempting 
to use the vape devices is an authorized user . 
[ 0235 ] Broadly stated , in some embodiments , vape 
devices 10 and 100 may comprise : an atomizer comprising 
a heating element , the atomizer further comprising an inlet 
and an outlet ; a mouthpiece operatively coupled to the 
outlet ; and a payload reservoir operatively coupled to the 
inlet , the payload reservoir comprising an identifier ( “ ID ” ) 
tag comprising a unique identifier for the payload reservoir , 
the payload reservoir configured to hold a payload that can 
be drawn into the atomizer to be vaporized when the user 
draws on the mouthpiece . 
[ 0236 ] Broadly stated , in some embodiments , the vape 
device can further comprise a radio frequency transceiver or 
wireless transceiver and at least one antenna operatively 
coupled to the transceiver , the combination of the trans 
ceiver and the antenna configured for enabling the wireless 
transmission of data between the vape device and a personal 
computing device . 
[ 0237 ] Broadly stated , in some embodiments , an improved 
vape device system can be provided , the system comprising 
a vape device comprising : an atomizer comprising a heating 
element , the atomizer further comprising an inlet and an 
outlet , a mouthpiece operatively coupled to the outlet , a 
payload reservoir operatively coupled to the inlet , the pay 
load reservoir comprising an identifier ( “ ID ” ) tag compris 
ing a unique identifier for the payload reservoir , the payload 
reservoir configured to hold a payload that can be drawn into 
the atomizer to be vaporized when the user draws on the 
mouthpiece , and a radio frequency transceiver and at least 
one antenna operatively coupled to the transceiver , the 
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a control assembly , wherein the atomizer assembly can be 
disposed between the mouthpiece assembly and the control 
assembly . 

Optimizing Vaporization 

[ 0249 ] In addition to operating as described above , vape 
devices 10 and 100 , vape device system 102 , and vape 
device 2800 ( described below ) may be configured to opti 
mize vaporization for a particular user by using sensors and 
microcontrollers to monitor , analyze , and store a user's draw 
profile . The information obtained may be used to adapt the 
heat profile of the vape device 10 , 100 , 2800 and vape device 
system 102. Optimizing vaporization in accordance with the 
system and method described below results in a more 
efficient vape device and a better user experience . 
[ 0250 ] As described above , vape devices 10 and 100 
include an atomizer 20 that is used to vaporize a payload , 
such as but not limited to , a fluid , oil , or tablet containing 
nicotine or cannabis ( in dry , oil , wax , crystalline , or shatter 
form ) . Although the description below refers to the vape 
devices 10 and 100 , it is within the scope of the invention to 
configure cartridges 900 , 1000 , 1100 , 1900 , 2100 , 2400 , 
2500 , and 2600 and vape device 2800 to operate in a similar 
manner . When atomizer 20 includes a heating element such 
as heating element 22 to vaporize the payload , different 
compounds of the payload may be vaporized at different 
temperatures . For example , the table below lists the tem 
perature at which different compounds of a payload may 
vaporize . 

a 

combination of the transceiver and the at least one antenna 
configured for wirelessly transmitting and receiving data ; 
and a personal computing device configured for the wireless 
transmission of the data to and from the vape device . 
[ 0238 ] Broadly stated , in some embodiments , the vape 
device can further comprise a switch or a draw sensor 
operatively coupled to the mouthpiece , the switch or the 
draw sensor configured to cause electrical current to flow 
through the heating element when the switch is operated or 
when the user draws on the mouthpiece . 
[ 0239 ] Broadly stated , in some embodiments , the vape 
device can further comprise a battery configured to provide 
the electrical current . 
[ 0240 ] Broadly stated , in some embodiments , the vape 
device can further comprise a battery charger configured for 
charging the battery . 
[ 0241 ] Broadly stated , in some embodiments , the personal 
computing device can comprise a software application run 
ning thereon , wherein the combination of the vape device 
and the personal computing device can be configured for 
wireless control of the vape device using the personal 
computing device . 
[ 0242 ] Broadly stated , in some embodiments , the software 
application can be further configured for carrying out the 
steps of : interpreting the ID tag via first data transmitted to 
the personal computing device from the vape device , the first 
data comprising the unique payload identifier ; using the 
unique identifier to determine what payload is in the payload 
reservoir ; and transmitting an operational setting to the vape 
device from the personal computing device , the operational 
setting comprising instructions to the vape device to either 
enable operation of the vape device if the user is authorized 
to use the vape device or to disable operation of the vape 
device if the user is not authorized to use the vape device . 
[ 0243 ] Broadly stated , in some embodiments , the opera 
tional setting can further comprise instructions to the vape 
device to either enable operation of the vape device if the 
user is located in a geographic region where the payload can 
be vaporized by the user and to disable operation of the vape 
device if the user is located in a geographic region where the 
payload cannot be vaporized by the user . 
[ 0244 ] Broadly stated , in some embodiments , the vape 
device can further comprise a microcontroller operatively 
coupled to the atomizer and to the ID tag , the microcon 
troller configured to control the operation of the vape device . 
[ 0245 ] Broadly stated , in some embodiments , the vape 
device can further comprise a user interface operatively 
coupled to the microcontroller . 
[ 0246 ] Broadly stated , in some embodiments , the user 
interface can comprise one or more user input control 
devices operatively coupled to the microcontroller , the input 
control devices configured for controlling the operation of 
the vape device when operated by the user . 
[ 0247 ] Broadly stated , in some embodiments , the user 
interface can further comprise one or more user output 
indicating devices operatively coupled to the microcon 
troller , the output indicating devices configured for relaying 
information on the operation of the vape device to the user . 
[ 0248 ] Broadly stated , in some embodiments , the atomizer 
can be disposed in an atomizer assembly ; the mouthpiece 
and the payload reservoir can be both disposed in a mouth 
piece assembly ; and the microcontroller can be disposed in 

Compound Boiling / Vaporization Temperature 
A - 9 - tetrahydrocannabinol ( THC ) 

Cannabidiol ( CBD ) 
Cannabinol ( CBN ) 

Cannabichromene ( CBC ) 
4-8 - tetrahydrocannabinol ( 4-8 - THC ) 

tetrahydrocannabivarin ( THCV ) 
Nicotine 

157 ° C. 
160-180 ° C. 

185 ° C. 
220 ° C. 

175-178 ° C. 
< 220 ° C. 
247 ° C. 

[ 0251 ] The various compounds within the payload may 
have different effects on the user when vaped , and thus the 
user may desire to control the temperature of heating ele 
ment 22 so that it releases certain compounds from the 
payload and not others , which may not provide a desired 
effect or be harmful . In order to ensure that desired com 
pounds from the payload are released when heating element 
22 heats the payload , it is desirable for the temperature of 
heating element 22 to be as accurate and consistent as 
possible . The temperature of the heating element 22 can vary 
based on a number of different factors , including the air flow 
through the mouthpiece 16 and atomizer 20 caused by a user 
drawing vaporized payload and air through the vape device 
10 , the composition of the payload within payload reservoir 
26 , and the thermal conductivity of the vape device 10. The 
temperature of heating element 22 can also be adjusted by 
regulating the amount of power provided to the heating 
element 22 from battery 42. Microcontroller 31 has the 
ability to adjust the level of power ( by either current or 
voltage control ) provided to the heating element 22 from 
battery 42 . 
[ 0252 ] A vape device user often uses a vape device in a 
similar manner from one vape session to the next . For 
example , FIGS . 6A - 6D are charts showing the mean and 
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95 % confidence intervals calculated based on multiple mea 
surements of draws or puffs from a vape device for twenty 
two different vape device users . FIG . 6A shows the mean 
and 95 % confidence intervals for the users ' measured puff 
duration , or draw length , in seconds . FIG . 6B shows the 
mean and 95 % confidence intervals for the users ' measured 
puff flow , or draw strength , in milliliters / second . FIG . 6C 
shows the mean and 95 % confidence intervals for the users ' 
measured puff or draw volume in milliliters . FIG . 6D shows 
the mean and 95 % confidence intervals for the users ' 
measured puff interval , or time span between puffs / draws , in 
seconds . From the charts , it can be seen that the majority of 
the vape device users had relatively narrow confidence 
intervals for puff duration ( FIG . 6A ) , puff flow ( FIG . 6B ) , 
and puff volume ( FIG . 6C ) . Many of the users also had 
relatively narrow confidence intervals for puff interval ( FIG . 
6D ) . The narrow confidence intervals are an indication that 
each user has a similar draw length and draw strength in 
each of multiple draws from the vape device . 
[ 0253 ] By measuring a user's draw length , draw strength , 
and other operational conditions of the vape device over 
time , the user's preferred draw length , draw strength , and 
other operational conditions can be predicted for future 
vaping sessions and used to optimize operational settings of 
the vape device to correspond to that particular user . The 
measured operational conditions can also be used to predict 
a user's typical vape session , which may constitute a plu 
rality of draws from the vape device of different draw 
lengths and draw strengths with time intervals between each 
draw . By way of example , a typical session for a user that 
includes multiple draws may follow the pattern of : five total 
draws ; each draw having a draw length of approximately 
three seconds ; each draw consisting of two seconds of a 
relatively high draw strength with the draw strength decreas 
ing for the last second ; and a time interval of fifteen seconds 
between each draw . 
[ 0254 ] FIG . 5 shows one example of a typical represen 
tative vape session of a user based on measured draw 
lengths , draw strengths , and time intervals between draws . 
The representative vape session shown in FIG . 5 includes a 
first puff / draw , a second puff / draw , and a final ( nth ) puff / 
draw . The representative vape session may be used by any 
of the vape devices and cartridges described herein to power 
the heating element of the vape devices and cartridges an 
appropriate amount at appropriate times . For example , the 
power sent to heating element 22 may be variable based on 
the representative vape session with more power sent to 
heating element 22 at times of peak draw strength ( shown in 
FIG . 5 as a higher flow in ml / s ) and less power sent to 
heating element 22 as the draw begins and ends . Between 
draws , no power or a minimal amount of power may be sent 
to heating element 22. The level of power sent to heating 
element 22 may also vary based on real - time measurements 
of the draw strength and draw length that may vary from the 
representative vape session profile , which is based on his 
torical draw strength and historical draw length measure 
ments , the type of payload being heated , preferred heating 
modes selected by the user ( as described below ) , and desired 
temperatures associated with the payload and preferred 
selected heating mode . The representative vape session 
profile may be updated with each vape session so that it 
changes when a user's manner of vaping changes . 
[ 0255 ] A preferred vape device for use in accordance with 
the system and methods of optimizing vaporization 

described herein is described below in connection with vape 
device 10 ; however , any of the vape devices and cartridges 
described herein , and other types of vape devices and 
cartridges may be used in connection with this system and 
method . When used in connection with the system and 
method of optimizing vaporization described herein , the 
payload reservoir 26 of vape device 10 is preferably con 
figured to hold a payload or substance for vaporization . 
Heating element 22 , or any other type of heating element , is 
configured to heat the payload within the payload reservoir 
26. The heating element 22 may be placed in direct contact 
with the payload , or heat the payload by convection or 
another manner as described herein . Battery 42 , or any other 
type of power source , is electrically coupled to heating 
element 22. At least one sensor , such as draw sensor 18 or 
sensors 70 ( which may be one or more of a mass air flow 
sensor , air pressure sensor , air temperature sensor , payload 
temperature sensor , atomizer ambient temperature sensor , a 
heating element temperature sensor , a dose measurement 
sensor and / or any other type of suitable sensor ) , is config 
ured to sense an operational condition of vape device 10 as 
a user draws vapor from vape device 10 or as vapor is 
generated by the vape device 10. The sensors used may 
include the capacitive vapor measurement system described 
below in connection with vape device 3100 and / or the 
integrated temperature control system described below in 
connection with vape device 4200. A processor , such as 
included within microcontroller 31 , is configured to execute 
a set of instructions stored in a memory device allowing it 
to receive the operational condition from the sensor and 
adjust power provided to the heating element 22 by the 
battery 42 based on the sensed operational condition . When 
the at least one sensor includes an air pressure sensor or an 
air flow sensor , the sensed operational condition is an air 
pressure and / or a draw strength ( i.e. air flow measured in , for 
example , ml / s ) . When the at least one sensor includes a 
temperature sensor , the temperature sensor is preferably 
configured to sense at least one of a temperature of the 
heating element 22 , a temperature of the payload in the 
payload reservoir 26 , or a temperature of a vaporized portion 
of the payload after it is vaporized by the heating element 22 . 
The processor in microcontroller 31 is configured to operate 
the vape device 10 and vape device system 102 in accor 
dance with any of the methods described below . 
[ 0256 ] A first method for optimizing vaporization with 
vape device 10 and vape device system 102 ( or any of the 
vape devices and cartridges described herein ) includes sens 
ing an operational condition of vape device 10 as a user 

from vape device 10 or , more broadly , as vapor 
is generated by the vape device 10 , and adjusting a power 
provided to heating element 22 based on the sensed opera 
tional condition . The operational condition includes at least 
one of a draw strength , a draw length , a payload tempera 
ture , an air temperature , an air pressure , an atomizer ambient 
temperature , an air flow , a heating element temperature , and 
a dose measurement . The operational condition ( s ) of the 
vape device 10 are sensed by draw sensor 18 and / or sensors 
70 in real time and adjustments are made to the power 
provided to heating element 22 to maintain during the user's 
draw or generation of vapor by the vape device 10 : the 
heating element 22 at a desired heating element temperature 
( or range of temperatures ) ; the payload that is in contact with 
and / or being heated by the heating element ( not necessarily 
the payload positioned within the payload reservoir 26 and 
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not being heated for vaporization ) at a desired payload 
temperature ( or range of payload temperatures ) ; and / or a 
sensed air temperature ( e.g. , a sensed air temperature adja 
cent an outlet of atomizer 20 ) at a desired air temperature ( or 
range of air temperatures ) . The desired range for the payload 
temperature preferably corresponds to a user selected can 
nabinoid . For example , the user may select one of the 
cannabinoids from the table above , and the desired tempera 
ture range correlates with the temperature listed in the table 
for the selected cannabinoid . Preferably , the operational 
condition ( s ) of the vape device 10 are continuously sensed 
by draw sensor 18 or sensors 70 during a user's draw of 
vapor from vape device 10 and during a vape session , and 
the microcontroller 31 continuously adjusts the power pro 
vided to heating element 22 to maintain the heating element 
22 and payload at a desired temperature or within a range of 
desired temperatures . 
[ 0257 ] When the operational condition is an air pressure 
and / or a draw strength , the power provided to heating 
element 22 is increased to raise the temperature of the 
heating element 22 when the sensed outlet air pressure 
decreases relative to inlet air pressure ( or inlet air pressure 
increases relative to outlet air pressure ) or the sensed draw 
strength increases . The power provided to heating element 
22 is decreased to lower the temperature of heating element 
22 when the sensed outlet air pressure increases relative to 
inlet air pressure ( or inlet air pressure decreases relative to 
outlet air pressure ) or the sensed draw strength decreases . 
[ 0258 ] Because the draw strength and corresponding air 
flow rate impacts the temperature of the heating element 22 , 
an air pressure sensor or an air flow sensor can be used to 
quantify the volume of the air flow going through the heating 
element 22. A stronger draw ( more air flow ) will cool the 
element and the payload at a much faster rate , which can 
result in a suboptimal temperature for vaporization ( the 
temperature might become too low for vaporization ) . A 
weaker draw ( less air flow ) will lead to a higher temperature , 
which can result in the vaporization of undesirable com 
pounds or burning of the payload . By measuring the air flow 
( either using an air flow sensor or an air pressure sensor ) , the 
power is dynamically adjusted ( by either current or voltage 
control ) to the heating element 22 in real time . FIGS . 7A and 
7B show flow diagrams of this first method of optimizing 
vaporization . As shown in FIG . 7A , the heating element 
power is increased based on an increase in a desired tem 
perature of the payload and heating element 22 and based on 
an increase in an air flow measurement taken by an air flow 
sensor . The heating element power increases the heating 
element temperature and the air flow decreases the heating 
element temperature . Thus , the air flow measurement is used 
to increase the heating element power to take into account 
the decrease in heating element temperature caused by the 
air flow . 
[ 0259 ] FIG . 7B shows a flow diagram that is the same as 
FIG . 7A with the addition that the process in FIG . 7B 
includes using the heating element temperature , as measured 
by a temperature sensor , to adjust the heating element power . 
The integrated temperature control system described below 
in connection with vape device 4200 may be used to sense 
the temperature and adjust the heating element power . For 
example , if the heating element temperature rises above the 
desired temperature , the heating element power may be 
decreased to lower the heating element temperature back to 
the desired temperature . 

[ 0260 ) A second method for optimizing vaporization with 
vape device 10 and vape device system 102 ( or any of the 
vape devices and cartridges described herein ) includes sens 
ing a plurality of draw strengths and a plurality of draw 
lengths with the draw sensor 18 and / or sensors 70 on the 
vape device 10 ( preferably either an air pressure sensor or an 
air flow sensor ) . Each draw strength and each draw length is 
associated with an instance of a user drawing vapor from the 
vape device 10. A historical draw strength is determined 
from the sensed plurality of draw strengths , and a historical 
draw length is determined from the sensed plurality of draw 
lengths . A heating profile for heating element 22 is deter 
mined based on the historical draw strength and the histori 
cal draw length . Microcontroller 31 adjusts the power pro 
vided to the heating element 22 by battery 42 in accordance 
with the heating profile . 
[ 0261 ] Using the historical draw strength and historical 
draw length , the heating profile can be pre - defined so that 
the heating element 22 is heated to a temperature that is 
appropriate for how the user typically uses the vape device 
10 . 

[ 0262 ] The historical draw strength and the historical draw 
length may be determined by averaging all measured draw 
strengths and draw lengths , respectively , over time as the 
user uses vape device 10. The historical draw strength and 
the historical draw length may be determined by microcon 
troller 31 based on individual draw strengths and draw 
lengths that are stored in memory on vape device 10 , in 
memory on computing device 72 , or in memory remote from 
vape device 10 and computing device 72. The historical 
draw strength and the historical draw length may alterna 
tively be determined by processor 94 of computing device 
72 , which is separate from vape device 10 , that executes a 
set of instructions ( e.g. , as provided with application 74 ) 
stored in memory of computing device 72. Processor 94 may 
determine the historical draw strength and draw length based 
on individual draw strengths and draw lengths that are sent 
by vape device 10 to computing device 72 and stored in 
memory of computing device 72. Further , the historical draw 
strength and the historical draw length may be determined 
by processor 94 executing application 74 based on indi 
vidual draw strengths and draw lengths that are sent by vape 
device 10 to computing device 72 and sent by computing 
device 72 via global telecommunications network 92 to a 
database or remote computing device that is remote and 
separate from the vape device 10 and the computing device 
72. The individual draw strengths and draw lengths may be 
stored in the remote database and accessed by computing 
device 72 for determining the historical draw strength and 
the historical draw length , or a processor remote from 
computing device 72 may access the individual draw 
strengths and individual draw lengths on the remote data 
base , determine the historical draw strength and the histori 
cal draw length , and send them to computing device 72. The 
historical draw strength and the historical draw length may 
be stored : in the database that is remote from vape device 10 
and computing device 72 ; in memory on computing device 
72 ; and / or in memory on vape device 10 . 
[ 0263 ] The heating profile corresponds to the amount of 
power that needs to be provided to the heating element 22 
over time to maintain the heating element 22 and payload at 
a desired temperature over time . The amount of power 
within the heating profile is preferably variable over time 
taking into account the historical draw strength and the 
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historical draw length , and how the power provided to 
heating element 22 needs to be varied based on the cooling 
effect of a draw to maintain the temperature of the heating 
element 22 and payload within a desired range of tempera 
tures . The heating profile may be determined by any of 
microcontroller 31 , processor 94 of computing device 72 
executing application 74 , or a processor remote from vape 
device 10 and computing device 72 , and stored in memory 
of vape device 10 , computing device 72 , or a database 
remote from vape device 10 and computing device 72. If the 
heating profile is determined and stored remotely from vape 
device 10 , it is preferably sent to the microcontroller 31 of 
vape device 10 so that the microcontroller 31 can adjust the 
power provided to heating element 22 in accordance with 
the heating profile . The historical draw strength , historical 
draw length , and heating profile are preferably updated with 
each draw from the user so that over time the vape device 10 
learns the user's vaping profile . 
[ 0264 ] Microcontroller 31 may begin powering heating 
element 22 in accordance with the heating profile , and then 
adjust the heating profile in real - time as vapor is generated 
by the vape device 10 in accordance with the first method of 
optimizing vaporization described above . For example , 
operational conditions , such as draw strength , draw length , 
payload temperature , air temperature , air pressure , atomizer 
ambient temperature , air flow , heating element temperature , 
and dose measurement , can be measured in real - time as the 
vapor is generated by the vape device 10 , and the heating 
profile based on the historical draw length and historical 
draw strength can be modified in real - time as vapor is 
generated by the vape device to adjust the power provided 
to heating element 22 based on the sensed operational 
conditions . 

[ 0265 ] In addition to being determined based on the his 
torical draw strength and the historical draw length , the 
heating profile is also preferably determined based on the 
particular payload being heated and desired compounds or 
cannabinoids that a user selects . For example , different 
payloads and different desired compounds or cannabinoids 
require different temperatures for optimal vaporization . The 
heating profile may also be determined based on operational 
settings that vape device 10 , processor 94 of computing 
device 72 , or a central processor remote from vape device 10 
and computing device 72 determine based on the unique 
payload identifier for payload reservoir 26 described above . 
For example , the unique payload identifier may be trans 
mitted from the vape device 10 to the computing device 72 , 
which uses the unique payload identifier to determine the 
specific compound ( s ) within the payload reservoir 26. The 
computing device 72 may send the unique payload identifier 
to a remote central processor and database using global 
telecommunications network 92 , where the unique payload 
identifier is associated with the specific compound ( s ) within 
the payload reservoir 26 and with preferred operational 
settings for the specific compound . Those operational set 
tings may be transmitted back to computing device 72 and 
vape device 10 and used to develop the heating profile . If the 
vape device 10 is not connected to a computing device 72 , 
the vape device 10 may have the ability to independently 
determine the operational settings and heating profile ( s ) , the 
vape device 10 may operate with default operational settings 
and heating profile ( s ) stored on the vape device 10 , and / or 

the vape device 10 may operate with the last set of opera 
tional settings and heating profile ( s ) received from a com 
puting device 72 . 
[ 0266 ] The heating profile is also preferably determined in 
accordance with a heating mode selected by the user for 
vape device 10. For example , the user may use user input 
buttons or controls of control assembly 14 or application 74 
to select a desired heating mode for the vape device 10 . 
Exemplary heating modes may include a potency mode , an 
efficiency mode , and a decarb mode , each of which are 
described below . 
[ 0267 ] When the potency mode is the selected heating 
mode for vape device 10 , power is provided to heating 
element 22 when the sensed draw strength indicates that the 
user is drawing vapor from vape device 10 , and power is not 
provided to heating element 22 when the sensed draw 
strength indicates that the user has stopped drawing vapor 
from vape device 10. Thus , the heating element 22 is 
powered throughout a user's entire draw of vapor from vape 
device 10. This results in vapor production throughout the 
entire length of the draw . The amount of power provided to 
heating element 22 for the potency mode may be determined 
based on the heating profile ( i.e. , the historical draw 
strength , historical draw length , particular payload , and 
desired compounds or cannabinoids that a user selects ) . At 
the end of the draw , the heating element 22 and payload will 
still be at the vaporizing temperature for the particular 
compounds desired for vaporization , which may cause some 
of the payload to vaporize and be lost after the user has 
completed drawing vapor from the device . 
[ 0268 ] When the efficiency mode is the selected heating 
mode for vape device 10 , power is provided to heating 
element 22 for no longer than an efficiency time period that 
is determined based on the user's historical draw length such 
that the efficiency time period is shorter than the historical 
draw length . The efficiency time period begins when the 
sensed draw strength indicates that the user is drawing vapor 
from vape device 10 and preferably ends before the user 
stops drawing vapor from vape device 10 unless the user 
stops drawing vapor before the end of the efficiency time 
period . By turning off the heating element 22 before the end 
of the draw , the user is able to inhale all of the residual vapor 
that is generated as the heating element 22 and payload cool 
down , without substantial loss of vaporized payload . As an 
alternative to turning off the heating element 22 entirely 
before the end of the draw , power to the heating element 22 
may be reduced gradually or in steps before the end of the 
user's historical draw length . The reduction of power may be 
determined based on the user's historical draw strength . If 
the actual draw length is shorter than the efficiency time 
period , vape device 10 may sense that the draw has ended 
and turn off the heating element 22 at the end of the draw 
even though the efficiency time period has not fully ended . 
In this manner , the efficiency time period is a maximum time 
for powering the heating element 22 , but not a minimum 
time . Further , when in the efficiency mode , the vape device 
10 has more time to begin cooling down , which reduces the 
residual heat that is transferred to the user's hand , pocket or 
purse . 
[ 0269 ] When the decarb mode is the selected heating 
mode for vape device 10 , the heating profile corresponds to 
a decarb temperature and a decarb time duration that allows 
decarboxylation of the payload of the vape device . The 
decarb time duration may be selected by the user or based on 
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the user's historical draw length , and the decarb temperature 
may be calculated based on the decarb time duration . The 
decarb time duration may optionally be shortened based on 
an actual draw length if an actual draw is shorter than the 
preset decarb time duration . For example , FIG . 8A shows the 
approximate time for decarboxylation of THCA to THC at 
different temperatures , and FIG . 8B shows the THC content 
in cannabis over time at different temperatures . The times 
and temperatures shown in FIGS . 8A and 8B may be used 
to set the heating profile for the decarb mode . 
[ 0270 ] In addition , or as an alternative , to determining 
historical draw strength and historical draw length of a user , 
the method of optimizing vaporization may include deter 
mining a vape session profile of a user . The vape session 
profile is based on a plurality of vape sessions undertaken by 
the user , where each vape session includes a plurality of 
draws that are separated by a relatively short period of time . 
The vape session profile may include a historical number of 
draws during a user's typical vape session . For each of the 
draws , the vape session profile may include a historical draw 
length and a historical draw strength . For example , the vape 
session profile may include a first historical draw strength 
and a first historical draw length that are determined based 
on a first plurality of draw strengths and a first plurality of 
draw lengths , respectively , each corresponding to a first 
draw of vapor from vape device 10 during the plurality of 
vape sessions . The vape session profile may include a 
second historical draw strength and a second historical draw 
length that are determined based on a second plurality of 
draw strengths and a second plurality of draw lengths , 
respectively , each corresponding to a second draw of vapor 
from vape device 10 during the plurality of vape sessions . 
The vape session profile may further include additional 
historical draw strengths and additional historical draw 
lengths for each of the historical number of draws during a 
user's typical vape session . 
[ 0271 ] Further , each of the historical number of draws 
during a user's typical vape session may include its own 
heating profile that is based on the historical draw strength 
and the historical draw length of the particular draw in the 
sequence of the historical number of draws . For example , 
the vape session profile may include a first heating profile 
that is determined based on the first historical draw strength 
and the first historical draw length , a second heating profile 
that is determined based on the second historical draw 
strength and the second historical draw length , and addi 
tional heating profiles each determined based on the addi 
tional historical draw strengths and additional historical 
draw lengths . Each of the heating profiles may be deter 
mined as described above and used to adjust the power 
provided to the heating element 22 during a user's vape 
session , such that each draw in sequence of a user's vape 
session has its own predefined heating profile in accordance 
with how the user typically draws vapor during a vape 
session or generated vapor with the vape device . For 
example , during a first draw of a new vape session , power 
is provided to heating element 22 in accordance with the first 
heating profile , during a second draw of a new vape session , 
power is provided to heating element 22 in accordance with 
the second heating profile , and during additional draws of a 
new vape session , power is provided to heating element 22 
in accordance with the additional heating profiles . 
[ 0272 ] The first heating profile , the second heating profile , 
and the additional heating profiles may each be determined 

in accordance with one of the exemplary heating modes 
described above ( i.e. , the potency mode , the efficiency 
mode , and the decarb mode ) . The user may select different 
heating modes for each of the first heating profile , the second 
heating profile , and the additional heating profiles such that 
during a new vape session , different heating modes may be 
used for each draw of vapor from vape device 10. For 
example , if a user's typical vape session includes five draws , 
the user's vape session profile may be set up so that the 
heating mode for the first three draws is set to the potency 
mode , and the heating mode for the last two draws is set to 
the efficiency mode . Because the user will take additional 
draws after each of the first three draws , there is less worry 
about losing vaporized material , and thus the potency mode 
can be used during those first three draws . The last two 
draws are set to the efficiency mode so that little vapor is lost 
and the vape device has time to cool down before it is stowed 
away in a user's pocket , purse , or other desired location . 
[ 0273 ] Alternatively , a heating profile for a user may be 
defined to have multiple heating modes that each operate for 
a set period of time . For example , the heating profile may 
have a first heating mode and a second heating mode that are 
each selected to be one of the potency mode , the efficiency 
mode , or the decarb mode . The heating profile may cause the 
vape device 10 to operate in the first heating mode for a first 
time period of the heating profile and in the second heating 
mode for a second time period of the heating profile fol 
lowing the first time period . Additional heating modes 
operating for additional time periods may follow the second 
time period . The overall time period for the heating mode 
may correspond to the overall length of a user's historical 
vape session as determined based on the lengths of a 
plurality of vape sessions . For example , if a user's historical 
vape session length is 390 seconds , the first 300 seconds of 
a new vape session may be set to operate in the potency 
mode , and the last 90 seconds ( or more depending on how 
long the new vape session lasts ) may be set to operate in the 
efficiency mode . 
[ 0274 ] The user may set the heating modes on user con 
trols of vape device 10 or using application 74 or another 
computing device that can send information to vape device 
10 directly or through another computing device . Further , 
the user may view the measured operational conditions ( e.g. , 
draw strength , draw length , payload temperature , air tem 
perature , air pressure , atomizer ambient temperature , air 
flow , heating element temperature , and dose measurement ) , 
historical draw strength , historical draw length , vape session 
profile , heating profile , power levels , cannabinoid selections 
and / or specific compound ( s ) within the payload on an output 
display of vape device 10 or on computing device 72 or 
another computing device that can receive information from 
vape device 10 directly or through another computing 
device . The user can preferably alter or fine tune the vape 
session profile , heating profile , and power levels to desired 
settings using vape device 10 or computing device 72 . 
Further , the user can preferably set up multiple vape session 
profiles , heating profiles , and power levels , and for new vape 
sessions select one of the multiple predefined vape session 
profiles , heating profiles , and power levels , as desired . 
Vape Devices and Cartridges for Use with Dry Tablets 
[ 0275 ] Additional embodiments of the invention described 
herein include a vape device that is designed to heat a 
payload comprising dry material , such as cannabis , such that 
the active components in the dry material are vaporized for 
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inhalation , a cartridge portion of the vape device that 
receives the dry material , a tablet formed from dry material 
for use with the vape device and cartridge , methods of using 
the vape device and cartridge to vaporize the tablet , and 
methods of making the tablet . The tablets may be formed 
from dry material that is pressed into a shape . The tablets 
may be heated by conduction , when they are in direct 
contact with a heating element , by convection , when heated 
air is drawn over or through the tablets , or by a combination 
of conduction and convection . The term “ dry material ” when 
used herein is not limited to material that is completely 
devoid of any fluid . Rather , the term is used to denote 
material that is capable of being pressed together to form a 
solid or semi - solid tablet for insertion into a vape device or 
cartridge . 
[ 0276 ] A cartridge for vaporizing dry material in accor 
dance with one embodiment of the invention described 
herein is identified generally as 900 in FIG . 9A . Cartridge 
900 heats a tablet 940 ( FIG . 9B ) by conduction with the 
tablet 940 being in direct contact with a heating element 942 . 
Although cartridge 900 is shown and described herein as 
being used with a tablet 940 , it is within the scope of the 
invention for cartridge 900 to be used in connection with a 
payload comprising dry material that is not necessarily 
pressed into tablet form . If tablet 940 has internal holes or 
flow passageways ( as described below ) , heated air may flow 
through tablet 940 to also heat tablet 940 by convection . 
Cartridge 900 includes a housing formed from an outer side 
wall 902 and end caps 904 and 906 each removably threaded 
into engagement with internal threads of the outer side wall 
902. Outer side wall 902 is preferably clear , but may be any 
color . End cap 904 includes a first end wall 908 of cartridge 
900 , and end cap 906 includes a second end wall 910 of 
cartridge 900. End cap 904 further includes a first cylindrical 
tube 912 ( FIG . 9B ) integral with and extending from first 
end wall 908 , and a second cylindrical tube 914 integral with 
and extending from first cylindrical tube 912. The outer 
surface of second cylindrical tube 914 has a diameter that is 
less than the diameter of the outer surface of first cylindrical 
tube 912. The inner surface of second cylindrical tube 914 
has a diameter that is substantially the same as the diameter 
of the inner surface of first cylindrical tube 912. External 
threads are formed on the outer surfaces of first cylindrical 
tube 912 and second cylindrical tube 914. The external 
threads on first cylindrical tube 912 removably engage 
internal threads of outer side wall 902. End cap 906 further 
includes a cylindrical tube 916 integral with and extending 
from second end wall 910. External threads formed on the 
outer surface of cylindrical tube 916 removably engage 
internal threads of outer side wall 902 . 
[ 0277 ] A tubular threaded connector 918 is integral with 
first end wall 908 and extends outward from first end wall 
908 in a direction opposite to first cylindrical tube 912 . 
Threaded connector 918 includes external threads on its 
outer surface . Preferably , the threaded connector 918 is 
configured for coupling the cartridge 900 to a control 
assembly , such as the control assembly 14 described above 
and shown in FIG . 1. Threaded connector 918 may be a 510 
threaded connector . Further , threaded connector 918 may be 
configured to operate in accordance with the two lead 
communication system described below in connection with 
vape device 4000. A central opening 920 extends through 
first end wall 908 and threaded connector 918. A plurality of 
radial openings 922 ( FIG . 9A ) extend through first end wall 

908. The central opening 920 and radial openings 922 
comprise an inlet of first end wall 908. The inlet of first end 
wall 908 may be any opening through first end wall 908 that 
is in fluid communication with the interior chamber 932 of 
cartridge 900 described below . 
[ 0278 ] A tube 924 is integral with second end wall 910 and 
extends outward from second end wall 910 in a direction 
opposite to cylindrical tube 916. A central opening 926 
extends through second end wall 910 and tube 924. Central 
opening 926 comprises an outlet of the second end wall 910 . 
The outlet of second end wall 910 may be any opening 
through second end wall 910 that is in fluid communication 
with the interior chamber 932 of cartridge 900 described 
below . A tubular spring retainer 928 is integral with second 
end wall 910 and extends outward from second end wall 910 
in the same direction as cylindrical tube 916. Spring retainer 
928 is concentric with cylindrical tube 916. Central opening 
926 extends through spring retainer 928 . 
[ 0279 ] Cartridge 900 includes an interior side wall 930 
with internal threads that removably engage the external 
threads of second cylindrical tube 914. Interior side wall 930 
has an external surface that is spaced apart from outer side 
wall 902 to form a gap between interior side wall 930 and 
outer side wall 902 . 
[ 0280 ] Outer side wall 902 , first end wall 908 , and second 
end wall 910 define and surround an interior chamber 932 of 
cartridge 900. The interior chamber 932 includes an inlet 
chamber 934 that is positioned between outer side wall 902 
and interior side wall 930 , a vaporization chamber 936 
defined by and positioned within interior side wall 930 , and 
a mixing chamber 938 defined by and positioned within 
outer side wall 902. Inlet chamber 934 is in fluid commu 
nication with the inlet ( i.e. , central opening 920 and radial 
openings 922 ) for receiving ambient air when a user draws 
air through cartridge 900. Vaporization chamber 936 
receives vaporized material from a tablet 940 heated within 
vaporization chamber 936. Mixing chamber 938 is in fluid 
communication with inlet chamber 934 , vaporization cham 
ber 936 , and the outlet ( i.e. , central opening 926 ) . Mixing 
chamber 938 receives ambient air from inlet chamber 934 
and vaporized material from vaporization chamber 936 
when a user draws air through cartridge 900. The mixed 
ambient air and vaporized material exit mixing chamber 938 
through central opening 926 for inhalation by the user . 
[ 0281 ] Cartridge 900 further includes a heating element 
942 that is positioned within vaporization chamber 936 . 
Heating element 942 is retained in place between interior 
side wall 930 and end cap 904 when interior side wall 930 
threadably engages end cap 904. Wires ( not shown ) prefer 
ably electrically couple heating element 942 to threaded 
connector 918 for receiving electrical current or an electrical 
signal from a control assembly joined to threaded connector 
918 that causes heating element 942 to power on or begin 
generating heat . Heating element 942 extends across the 
vaporization chamber 936 and includes a payload retention 
surface 944 ( FIG . 9C ) facing end cap 906. Payload retention 
surface 944 may be a tablet retention surface when a tablet 
is used with vape device 900 . 
[ 0282 ] A spring 946 positioned within interior chamber 
932 has a first end that is positioned around spring retainer 
928 and a second end that is positioned around a tablet 
engager 948. Tablet engager 948 engages tablet 940 and 
spring 946 presses tablet 940 into vaporization chamber 936 
and into direct engagement with the payload retention 
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surface 944 of heating element 942. Heating element 942 
heats tablet 940 by conduction to heat tablet 940 until 
desired compounds of tablet vaporize . As tablet 940 is 
vaporized and reduces in volume , spring 946 maintains 
tablet 940 in direct connection with heating element 942 . 
Other types of biasing mechanisms may be used instead of 
spring 946 to maintain tablet 940 in engagement with 
heating element 942. Interior side wall 930 is preferably 
sized so that the internal diameter of interior side wall 930 
is slightly larger than the exterior diameter of tablet 940 . 
[ 0283 ] A mouthpiece ( not shown ) is preferably coupled to 
end cap 906 and includes an interior channel that is in fluid 
communication with central opening 926. The mouthpiece is 
preferably configured for partial placement within a user's 
mouth so that the user can draw air through the mouthpiece 
and mixing chamber 938 to receive the vaporized material 
from tablet 940 . 
[ 0284 ] Tablet 940 may be placed within vaporization 
chamber 936 by unscrewing end cap 906 from outer side 
wall 902 so that vaporization chamber 936 may be accessed 
by a user . After placing tablet 940 within vaporization 
chamber 936 , end cap 906 is screwed back into engagement 
with outer side wall 902. Alternatively , end cap 904 may be 
unscrewed from outer side wall 902 to place tablet 940 
within vaporization chamber 936. Alternatively , another 
type of opening may be formed in cartridge 900 for allowing 
placement of tablet 940 within vaporization chamber 936 . 
The opening is preferably closeable after tablet 940 is placed 
within vaporization chamber 936 to prevent the leaking of 
vaporized material from the chamber . When the tablet 940 is 
spent , any remnants thereof are removed before a new tablet 
940 is placed within the cartridge 900 . 
[ 0285 ] Cartridge 900 may be formed integral with a con 
trol assembly ( e.g. , control assembly 14 ) that is operable to 
power heating element 942 , or cartridge 900 may be scre 
wable into a control assembly using threaded connector 918 
as shown . Threaded connector 918 is preferably a 510 
threaded connector that allows cartridge 900 to be used with 
compatible 510 threaded control assemblies or vape devices . 
[ 0286 ] A cartridge for vaporizing dry material in accor 
dance with another embodiment of the invention described 
herein is identified generally as 1000 in FIG . 10A . Cartridge 
1000 heats a tablet 1002 by convection as hot air heated by 
a heating element 1004 is drawn over and / or through the 
tablet 1002. Although cartridge 1000 is shown and described 
herein as being used with a tablet 1002 , it is within the scope 
of the invention for cartridge 1000 to be used in connection 
with a payload comprising dry material that is not neces 
sarily pressed into tablet form . Cartridge 1000 includes an 
outer side wall 1006 and end caps 1008 and 1010 each 
removably threaded into engagement with internal threads 
of the outer side wall 1006. Outer side wall 1006 is prefer 
ably clear , but may be any color . End cap 1008 includes a 
first end wall 1012 of cartridge 1000 , and end cap 1010 
includes a second end wall 1014 of cartridge 1000. Referring 
to FIG . 10B , end cap 1008 further includes a first cylindrical 
tube 1016 integral with and extending from first end wall 
1012 , and a second cylindrical tube 1018 integral with and 
extending from first cylindrical tube 1016. The outer surface 
of second cylindrical tube 1018 has a diameter that is less 
than the diameter of the outer surface of first cylindrical tube 
1016. The inner surface of second cylindrical tube 1018 has 
a diameter that is substantially the same as the diameter of 
the inner surface of first cylindrical tube 1016. External 

threads are formed on the outer surfaces of first cylindrical 
tube 1016 and second cylindrical tube 1018. The external 
threads on first cylindrical tube 1016 removably engage 
internal threads of outer side wall 1006. End cap 1010 
further includes a cylindrical tube 1020 integral with and 
extending from second end wall 1014. External threads 
formed on the outer surface of cylindrical tube 1020 remov 
ably engage internal threads of outer side wall 1006 . 
[ 0287 ] A tubular threaded connector 1022 is integral with 
first end wall 1012 and extends outward from first end wall 
1012 in a direction opposite to first cylindrical tube 1016 . 
Threaded connector 1022 includes external threads on its 
outer surface . Preferably , the threaded connector 1022 is 
configured for coupling the cartridge 1000 to a control 
assembly , such as the control assembly 14 described above 
and shown in FIG . 1. Threaded connector 1022 may be a 510 
threaded connector . Further , threaded connector 1022 may 
be configured to operate in accordance with the two lead 
communication system described below in connection with 
vape device 4000. A central opening 1024 extends through 
first end wall 1012 and threaded connector 1022. A plurality 
of openings 1026 radially spaced from central opening 1024 
extend through first end wall 1012. The central opening 
1024 and openings 1026 comprise an inlet of first end wall 
1012. The inlet of first end wall 1012 may be any opening 
through first end wall 1012 that is in fluid communication 
with the interior chamber 1040 of cartridge 1000 described 
below . 
[ 0288 ] A tube 1028 is integral with second end wall 1014 
and extends outward from second end wall 1014 in a 
direction opposite to cylindrical tube 1020. A central open 
ing 1030 extends through second end wall 1014 and tube 
1028. Central opening 1030 comprises an outlet of the 
second end wall 1014. The outlet of second end wall 1014 
may be any opening through second end wall 1014 that is in 
fluid communication with the interior chamber 1040 of 
cartridge 1000 described below . A tubular spring retainer 
1032 is integral with second end wall 1014 and extends 
outward from second end wall 1014 in the same direction as 
cylindrical tube 1020. Spring retainer 1032 is concentric 
with cylindrical tube 1020. Central opening 1030 extends 
through spring retainer 1032 . 
[ 0289 ] Cartridge 1000 includes a divider 1034 that is 
coupled to end cap 1008 and positioned within outer side 
wall 1006. Divider 1034 includes an interior side wall 1036 
that is cylindrical and concentric with outer side wall 1006 . 
Interior side wall 1036 is spaced apart from outer side wall 
1006 to define a gap between the interior side wall 1036 and 
outer side wall 1006. Interior side wall 1036 extends from 
adjacent first end wall 1012 to adjacent second end wall 
1014. Divider 1034 further includes a dividing panel 1038 
that is integral with an interior surface of interior side wall 
1036 and extends across interior side wall 1036 to divide the 
interior of divider 1034 into two compartments . 
[ 0290 ] Outer side wall 1006 , first end wall 1012 , and 
second end wall 1014 define and surround an interior 
chamber 1040 of cartridge 1000. The interior chamber 1040 
includes an outer chamber 1042 that is positioned between 
outer side wall 1006 and interior side wall 1036 , an inlet 
chamber 1044 defined by and positioned within interior side 
wall 1036 on the side of dividing panel 1038 facing end cap 
1008 , and a vaporization chamber 1046 defined by and 
positioned within interior side wall 1036 on the side of 
dividing panel 1038 facing end cap 1010. Dividing panel 
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1038 divides inlet chamber 1044 from vaporization chamber 
1046. Inlet chamber 1044 is in fluid communication with the 
inlet ( i.e. , central opening 1024 and openings 1026 ) for 
receiving ambient air when a user draws air through car 
tridge 1000 . 
[ 0291 ] A spiral flow guide 1048 is positioned within inlet 
chamber 1044 along with heating element 1004. Wires ( not 
shown ) preferably electrically couple heating element 1004 
to threaded connector 1022 for receiving electrical current or 
an electrical signal from a control assembly joined to 
threaded connector 1022 that causes heating element 1004 to 
power on or begin generating heat . Spiral flow guide 1048 
is positioned between central opening 1024 and heating 
element 1004 , which is in contact with dividing panel 1038 . 
Spiral flow guide 1048 includes a continuous groove 1050 
formed in its outer surface that spirals to direct air from 
adjacent central opening 1024 to heating element 1004 
adjacent dividing panel 1038. The outer surface of spiral 
flow guide 1048 has a diameter that is substantially the same 
as the diameter of the inner surface of interior side wall 1036 
so that air entering central opening 1024 is directed through 
the groove 1050 as a user draws air through cartridge 1000 . 
Heating element 1004 heats the spiral flow guide 1048 and 
air within inlet chamber 1044. The spiral flow guide 1048 
provides a relatively large , heated surface area to enhance 
heating of the air passing through inlet chamber 1044 , and 
causes the incoming air to remain in inlet chamber 1044 for 
a length of time that is sufficient to heat it to a desired 
temperature . 
[ 0292 ] Interior side wall 1036 includes a first set of 
openings 1052 ( FIG . 10C ) that place the outer chamber 1042 
in fluid communication with inlet chamber 1044 adjacent 
heating element 1004. Air flowing through inlet chamber 
1044 passes through the openings 1052 into outer chamber 
1042 after being heated by heating element 1004 and spiral 
flow guide 1048. Interior side wall 1036 includes a second 
set of openings or slots 1054 that place the outer chamber 
1042 in fluid communication with vaporization chamber 
1046 adjacent tablet 1002. The heated air from inlet chamber 
1044 and outer chamber 1042 flows through openings 1054 
into vaporization chamber 1046 as a user draws air through 
cartridge 1000. The heated air makes contact with tablet 
1002 heating tablet 1002 via convection . Tablet 1002 may 
also be heated via conduction in as much as heating element 
1004 heats divider 1034 , which heats tablet 1002 . 
[ 0293 ] As tablet 1002 is heated , compounds and material 
vaporize from tablet 1002 and mix with the heated air within 
vaporization chamber 1046. Vaporization chamber 1046 is 
in fluid communication with the outlet ( i.e. , central opening 
1030 ) . The mixed heated air and vaporized material from 
tablet 1002 exit vaporization chamber 1046 through central 
opening 1030 for inhalation by the user . 
[ 0294 ] A spring 1056 positioned within vaporization 
chamber 1046 has a first end that is positioned around spring 
retainer 1032 and a second end that is positioned around a 
tablet engager 1058. Tablet engager 1058 engages tablet 
1002 and spring 1056 presses tablet 1002 into vaporization 
chamber 1046 and into direct engagement with a payload 
retention surface 1060 of divider 1034. As tablet 1002 is 
vaporized and reduces in volume , spring 1056 maintains 
tablet 1002 in place within vaporization chamber 1046 to 
maximize contact between the heated air and tablet 1002 . 
Other types of biasing mechanisms may be used instead of 
spring 1056 to maintain tablet 1002 in place . Interior side 

wall 1036 is preferably sized so that the internal diameter of 
interior side wall 1036 is slightly larger than the exterior 
diameter of tablet 1002 . 
[ 0295 ] A mouthpiece ( not shown ) is preferably coupled to 
end cap 1010 and includes an interior channel that is in fluid 
communication with central opening 1030. The mouthpiece 
is preferably configured for partial placement within a user's 
mouth so that the user can draw air through the mouthpiece 
and vaporization chamber 1046 to receive the vaporized 
material from tablet 1002 . 
[ 0296 ] Tablet 1002 may be placed within vaporization 
chamber 1046 by unscrewing end cap 1010 from outer side 
wall 1006 so that vaporization chamber 1046 may be 
accessed by a user . After placing tablet 1002 within vapor 
ization chamber 1046 , end cap 1010 is screwed back into 
engagement with outer side wall 1006. Alternatively , end 
cap 1008 may be unscrewed from outer side wall 1006 to 
place tablet 1002 within vaporization chamber 1046. Alter 
natively , another type of opening may be formed in cartridge 
1000 for allowing placement of tablet 1002 within vapor 
ization chamber 104. The opening is preferably closeable 
after tablet 1002 is placed within vaporization chamber 1046 
to prevent the leaking of vaporized material from the cham 
ber . When the tablet 1002 is spent , any remnants thereof are 
removed before a new tablet 1002 is placed within the 
cartridge 1000 . 
[ 0297 ] Cartridge 1000 may be formed integral with a 
control assembly ( e.g. , control assembly 14 ) that is operable 
to power heating element 1004 , or cartridge 1000 may be 
screwable into a control assembly using threaded connector 
1022 as shown . Threaded connector 1022 is preferably a 510 
threaded connector that allows cartridge 1000 to be used 
with compatible 510 threaded control assemblies or vape 
devices . 
[ 0298 ] FIGS . 11A - D show another alternative embodi 
ment of a cartridge 1100 for vaporizing dry material . Like 
cartridge 900 , cartridge 1100 heats a tablet 1102 ( or other 
dry material not pressed into tablet form ) by conduction with 
the tablet 1102 being in direct contact with a heating element 
1104. If tablet 1102 has internal holes or flow passageways 
( as described below ) , heated air may flow through tablet 
1102 to also heat tablet 1102 by convection . Cartridge 1100 
includes an outer side wall 1106 and an end cap 1108 
coupled to one end of outer side wall 1106. Outer side wall 
1106 is preferably clear , but may be any color . End cap 1108 
includes a first end wall 1110 of cartridge 1100 , and a second 
end wall 1112 is integral with outer side wall 1106 on the 
opposite end of cartridge 1100. End cap 1108 further 
includes a cylindrical protrusion 1114 integral with and 
extending from first end wall 1110. External threads may be 
formed on the outer surface of cylindrical protrusion 1114 to 
removably engage internal threads of outer side wall 1106 . 
[ 0299 ] A tubular threaded connector 1116 is integral with 
first end wall 1110 and extends outward from first end wall 
1110 in a direction opposite to first cylindrical protrusion 
1114. Threaded connector 1116 includes external threads on 
its outer surface . Preferably , the threaded connector 1116 is 
configured for coupling the cartridge 1100 to a control 
assembly , such as the control assembly 14 described above 
and shown in FIG . 1. Threaded connector 1116 may be a 510 
threaded connector . Further , threaded connector 1116 may 
be configured to operate in accordance with the two lead 
communication system described below in connection with 
vape device 4000. A central opening 1118 extends through 
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first end wall 1110 and threaded connector 1116. A plurality 
of openings 1120 radially spaced from central opening 1118 
extend through first end wall 1110. The openings 1120 
comprise an inlet of first end wall 1110. The inlet of first end 
wall 1110 may be any opening through first end wall 1110 
that is in fluid communication with the interior chamber 
1125 of cartridge 1100 described below . 
[ 0300 ] A tube 1122 ( FIG . 11C ) is integral with second end 
wall 1112 and extends outward from second end wall 1112 
in a direction opposite to first end wall 1110. A central 
opening 1124 extends through second end wall 1112 and 
tube 1122. Central opening 1124 comprises an outlet of the 
second end wall 1112. The outlet of second end wall 1112 
may be any opening through second end wall 1112 that is in 
fluid communication with the interior chamber 1125 of 
cartridge 1100 described below . 
[ 0301 ] Outer side wall 1106 , first end wall 1110 , and 
second end wall 1112 define and surround an interior cham 
ber 1125 ( FIG . 11D ) of cartridge 1100. Heating element 
1104 is positioned within interior chamber 1125 and 
includes a heater 1126 and a cap 1128 that covers the heater 
1126. Wires ( not shown ) preferably electrically couple heat 
ing element 1104 to threaded connector 1116 for receiving 
electrical current or an electrical signal from a control 
assembly joined to threaded connector 1116 that causes 
heating element 1104 to power on or begin generating heat . 
A spring 1130 presses tablet 1102 against the cap 1128. One 
end of spring 1130 engages second end wall 1112 , and the 
other end of spring 1130 engages a tablet retention plate 
1132 that abuts tablet 1102. Holes are formed through tablet 
retention plate 1132 to allow vaporized material from tablet 
1102 to travel through central opening 1124. Holes are also 
preferably formed in tablet 1102 ( as described below ) so that 
when a user draws air through cartridge 1100 , the air enters 
cartridge 1100 through openings 1120 and then flows 
through tablet 1102 , tablet retention plate 1132 , and central 
opening 1124 
[ 0302 ] FIG . 11A shows one embodiment of a mouthpiece 
1136 that is coupled to second end wall 1112 ( FIG . 11C ) and 
tube 1122. Mouthpiece 1136 includes an interior channel 
that is in fluid communication with central opening 1124 
through tube 1122. Mouthpiece 1136 is configured for 
partial placement within a user's mouth so that the user can 
draw air through the mouthpiece 1136 to receive the vapor 
ized material from tablet 1102. FIGS . 11B - 11D show an 
alternative embodiment of mouthpiece 1138 that is also 
coupled to second end wall 1112 and tube 1122 , and that has 
an interior channel in fluid communication with central 
opening 1124 . 
[ 0303 ] Tablet 1102 may be placed within cartridge 1100 
by uncoupling end cap 1108 from outer side wall 1106. After 
placing tablet 1102 within cartridge 1100 , end cap 1108 is 
coupled back into engagement with outer side wall 1106 . 
Alternatively , another type of opening may be formed in 
cartridge 1100 for allowing placement of tablet 1102 within 
cartridge 1100. The opening is preferably closeable after 
tablet 1102 is placed within cartridge 1100 to prevent the 
leaking of vaporized material from the cartridge . 
[ 0304 ] Cartridge 1100 may be formed integral with a 
control assembly ( e.g. , control assembly 14 ) that is operable 
to power heating element 1104 , or cartridge 1100 may be 
screwable into a control assembly using threaded connector 
1116 as shown . Threaded connector 1116 is preferably a 510 

threaded connector that allows cartridge 1100 to be used 
with compatible 510 threaded control assemblies or vape 
devices . 
[ 0305 ] FIG . 12 shows an alternative embodiment of heat 
ing element 1200 that may be used in connection with any 
of the cartridges 900 , 1000 , and 1100 described herein . 
Heating element 1200 is configured to heat a tablet 1202 ( or 
other dry material not pressed into tablet form ) by conduc 
tion and also preferably by convection as described below . 
Heating element 1200 includes a first wall 1204 and a 
second wall 1206 that define a heating chamber 1208 
positioned between the first wall 1204 and the second wall 
1206. The heating chamber 1208 is accessible through a first 
opening 1210 in a side wall 1212 and through a second 
opening 1214 in a side wall 1216 . 
[ 0306 ] Ventilation holes ( not shown ) may be provided 
through the first wall 1204 and the second wall 1206 to allow 
air flow through the walls into heating chamber 1208. The 
use of ventilation holes allows for convection heating of 
tablet 1202 and also reduces the thermal mass that must be 
heated when tablet 1202 is solely heated by conduction . The 
use of ventilation holes also provides an efficient way of 
allowing vapor to be released for inhalation . 
[ 0307 ] The first wall 1204 and the second wall 1206 may 
also include grooves or patterns ( not shown ) that are formed 
in the walls adjacent heating chamber 1208. The use of 
grooves or patterns preferably increases air turbulence and 
maximizes heat transfer from heating element 1200 to the air 
proximate tablet 1202 if contact is not perfect between 
heating element 1200 and tablet 1202. The first wall 1204 
and the second wall 1206 of the heating element 1200 may 
be constructed from any suitable material , including 
ceramic , aluminum , and stainless steel . First wall 1204 and 
second wall 1206 may also include metal heating coils that 
are encased in a material , such as ceramic . The metal heating 
coils may be implemented as single or multi - strand elements 
in serial or parallel arrangement , among other configura 
tions . 
[ 0308 ] Heating chamber 1208 may be configured to 
receive tablets of different sizes and configurations . For 
example , heating chamber 1208 may be configured to accept 
circular tablets , such as tablet 1300 shown in FIG . 13A 
and / or rectangular tablets , such as tablet 1302 shown in FIG . 
13B . Any of the tablets described herein may also be 
toroidal , such as tablet 1304 shown in FIG . 13C . With 
heating chamber 1208 being open at both ends , a tablet may 
be inserted through first opening 1210 , and once the tablet 
is spent , the remaining debris from the tablet can be pushed 
through heating chamber 1208 out through second opening 
1214. A cleaning tool 1218 may be used to push the tablet 
debris out through second opening 1214. Cleaning tool 1218 
includes a handle 1220 for grasping by a user and a ram 1222 
that is shaped to be received by first opening 1210 and push 
tablet debris through and out of heating chamber 1208 . 

a 

Tablets 

[ 0309 ] The tablets and methods for making and using the 
tablets described herein provide a more convenient way to 
vape or smoke dry material . The composition , potency and 
physical characteristics of the tablets may be controlled in 
such a manner that they provide for a convenient and 
repeatable vaping or smoking experience . 
[ 0310 ] Referring to FIGS . 14A - D , an exemplary embodi 
ment of tablet for use with a cartridge for vaporizing dry 



US 2021/0401061 A1 Dec. 30 , 2021 
29 

a 

a 

a 

material is identified as 1400. Tablet 1400 may be used with 
any of the cartridges 900 , 1000 , and 1100 described above 
and in heating element 1200. Tablet 1400 includes dry 
material that is pressed into a relatively flat cylindrical 
shape ; although other shapes are within the scope of the 
present invention . Tablet 1400 may be formed from any 
suitable dry material , such as cannabis , tobacco , hemp , or 
cannabinoid . It is within the scope of the invention for the 
dry material to be mixed with other materials , solids , semi 
solids , or liquids , that assist in retaining the dry material in 
a tablet shape . 
[ 0311 ] Tablet 1400 includes a first surface 1402 and a 
second surface 1404 ( FIG . 14C ) positioned opposite the first 
surface 1402. Each of the first and second surfaces 1402 and 
1404 are circular . An annular side wall 1406 extends 
between the first and second surfaces 1402 and 1404. A 
recess 1408 is formed in first surface 1402. Recess 1408 is 
spiral shaped , but may be shaped in any desirable manner . A 
hole 1410 extends through tablet 1400 from first surface 
1402 to second surface 1404. Hole 1410 is positioned at one 
end of recess 1408 such that the hole 1410 is in fluid 
communication with the recess 1408. Another recess 1412 
( shown in dashed lines in FIG . 14A ) is formed in second 
surface 1404. Recess 1412 is also preferably spiral shaped , 
but extends across a different portion of tablet 1400. Recess 
1408 on first surface 1402 begins at the center of tablet 1400 , 
winds around 180 degrees in a fairly tight spiral , and then 
winds another 180 degrees in a spiral of larger radius until 
it terminates at hole 1410 adjacent a peripheral edge of tablet 
1400. From hole 1410 , recess 1412 winds 270 degrees 
around a peripheral edge of tablet 1400 and then bends 90 
degrees toward hole 1410 . 
[ 0312 ] While tablet 1400 includes a recess on both first 
surface 1402 and second surface 1404 , it is within the scope 
of the invention for only one of first and second surfaces 
1402 , 1404 to include a recess . 
[ 0313 ] As shown in FIG . 14D , side walls 1414 and 1416 
are adjacent and define recess 1408. It is within the scope of 
the invention for the side walls 1414 and 1416 to include 
protrusions , ribs , or further recesses or patterns to increase 
the surface area of the tablet 1400 that is exposed to heated 
air flowing through the recess 1408. The side walls 1414 , 
1416 of recess 1412 may also include protrusions , ribs , or 
further recesses or patterns ( e.g. , the protrusion 1417 shown 
in FIG . 14D ) . 
[ 0314 ] The recesses 1408 and 1412 and hole 1410 
improve the convective heating of tablet by allowing heated 
air to reach portions of the tablet 1400 that would be 
inaccessible if tablet 1400 was solid . Recesses 1408 and 
1412 and hole 1410 increase the overall surface area of 
tablet 1400 that is exposed to heated air within a vape device 
or cartridge . Thus , tablet 1400 is preferably desirable for use 
with a vape device or cartridge that heats the tablet 1400 
with convection heating . Tablet 1400 may also be used with 
vape devices or cartridges that use conduction heating by 
itself or in connection with convection heating . The recesses 
1408 and 1412 may be implemented as a part of a logo or 
image of the manufacturer of the tablet 1400. The addition 
of surface discontinuities on the side walls 1414 , 1416 that 
define the recesses 1408 , 1412 ( e.g. , protrusions , ribs , fur 
ther recesses or patterns ) can further improve heat transfer 
by causing turbulence as the air flows through the recesses . 
[ 0315 ] A tablet with recesses and holes , such as tablet 
1400 , may also be formed by laminating , or otherwise 

joining , two separate tablets together to form a combined , 
laminated tablet . FIG . 15 shows one exemplary embodiment 
of a laminated tablet 1500. Laminated tablet 1500 is formed 
from two tablets 1502 and 1504 that are laminated together 
to permanently join the tablets 1502 and 1504 together . Each 
of tablets 1502 and 1504 is substantially similar to tablet 
1400 described above . Tablet 1502 has a first surface 1506 
and a second surface 1508 , and tablet 1504 has a first surface 
1510 and a second surface 1512. The second surface 1508 of 
tablet 1502 is laminated to the second surface of 1512 . 
Tablet 1502 has a hole 1514 extending through it , and tablet 
1504 has a hole 1516 extending through it . The tablets 1502 
and 1504 are oriented so that the holes 1514 and 1516 are on 
opposite sides of the laminated tablet 1500. The orientation 
of the tablets 1502 and 1504 creates a serpentine flow path 
where heated air flows through the tablet from a recess 1518 
on first surface 1510 , through hole 1516 , through a recess 
1520 on second surface 1512 , through a recess 1522 on 
second surface 1508 , through hole 1514 , and through a 
recess 1524 on first surface 1506. In lieu of laminating 
tablets 1502 and 1504 permanently together , a user may 
simply insert tablets 1502 and 1504 into a vape device or 
cartridge back - to - back as shown in FIG . 15 to obtain sub 
stantially the same effect . 
[ 0316 ] FIGS . 16A - C show another exemplary embodi 
ment of tablet 1600 that includes a heating element 1602 , 
which is coupled to the dry material that is pressed into the 
generally rectangular shape of the tablet 1600. The heating 
element 1602 helps to achieve a uniform vaporization and 
consumption of the tablet material by heating a relatively 
large surface area of the tablet 1600. Heating element 1602 
may also be used in connection with convection heating and 
with the recesses and holes of the tablet 1400 described 
above . 
[ 0317 ] Tablet 1600 includes dry material , such as canna 
bis , tobacco , hemp , or cannabinoid , that is pressed into a 
generally rectangular shape having a first surface 1604 and 
a second surface 1606 positioned opposite the first surface 
1604. An annular side wall 1608 extends between the first 
and second surfaces 1604 and 1606. Heating element 1602 
is coupled to the first surface 1604 and to side wall 1608 . 
The contacts of heating element 1602 are designed and 
positioned to contact electrical terminals of a vape device or 
cartridge to allow electrical current to flow through heating 
element 1602. The contacts are positioned on the side wall 
1608 , 180 degrees apart from each other on opposite sides 
of tablet 1600. Heating element 1602 is preferably a resistive 
heating element . Heating element 1602 is preferably pressed 
into or onto the tablet 1600 as a part of the pressing process 
for forming the dry material into tablet 1600 . 
[ 0318 ] a Tablet 1600 preferably has a shape that only allows 
it to be inserted into a vape device or cartridge in one 
particular orientation to ensure that the contacts of heating 
element 1602 are in solid electrical contact with the elec 
trical terminals of the vape device or cartridge . For example , 
tablet 1600 may have an alignment structure that is config 
ured to align the tablet 1600 in a particular orientation within 
a cartridge so that heating element 1602 is in proper elec 
trical contact with electrical terminals of the cartridge . The 
vape device or cartridge may have a mating alignment 
structure that receives or engages the alignment structure of 
tablet 1600 to ensure the tablet 1600 is correctly oriented 
when inserted into the vape device or cartridge . The align 
ment structures of tablet 1600 and the vape device may 
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a include alignment notches on one of tablet 1600 and the 
vape device and alignment protrusions on the other of tablet 
1600 and the vape device . The alignment structures of tablet 
1600 and the vape device may also include pogo contact 
pins . 
[ 0319 ] FIG . 17 shows an exemplary embodiment of lami 
nated tablet 1700 that is formed from three separate tablets 
1702 , 1704 , and 1706 , which are laminated together with 
portions of a heating element 1708 laminated and positioned 
between the adjacent tablets 1702 , 1704 , and 1706. Each of 
tablets 1702 , 1704 , and 1706 may be formed from dry 
material that is pressed together . The tablets 1702 , 1704 , and 
1706 may then be positioned so that a first portion 1710 of 
heating element 1708 is between tablets 1702 and 1704 , and 
a second portion 1712 of heating element 1708 is between 
tablets 1704 and 1706. Heating element 1708 also includes 
side portions 1714 and 1716 on the sides of laminated tablet 
1700. As an alternative to being formed from three separate 
tablets 1702 , 1704 , and 1706 , tablet 1700 may be formed in 
a single pressing operation . Integrating the heating element 
1708 within the tablet 1700 improves the heating of tablet 
1700 by conductively heating inner areas of tablet 1700 and 
increasing the surface area of tablet 1700 that is exposed to 
conductive heating . Tablet 1700 may also include holes or 
recesses as described above in connection with tablet 1400 
to improve the convective heating of tablet 1700 . 
[ 0320 ] Any of the tablets 940 , 1002 , 1102 , 1202 , 1300 , 
1302 , 1400 , 1500 , 1600 , and 1700 described above may be 
made in accordance with the dose control methods described 
below . One dose control method is to simply vary the 
thickness of tablets that have a predefined cross - sectional 
area so that there are a plurality of different thicknesses of 
different doses for a user to choose from . Further , any of the 
tablets 940 , 1002 , 1102 , 1202 , 1300 , 1302 , 1400 , 1500 , 
1600 , and 1700 described above may be formed in any shape 
including a cylindrical shape , which may , for example , have 
a circular or elliptical cross - section , or a toroidal shape . 
[ 0321 ] In accordance with another method , first , a quantity 
of loose , preferably relatively dry material , such as dry 
cannabis buds , is provided . A percentage of a component of 
the dry material , by weight or volume , may be measured . 
For example , the dry material may be analyzed to determine 
the percentage weight of a particular compound or com 
pounds of the dry material . If the dry material is cannabis , 
the component measured may be one of the cannabinoid 
compounds listed in the table above under the heading 
Optimizing Vaporization . Once the percentage weight of the 
particular component is known for the type of plant or plants 
from which the dry material is derived , that type of plant or 
plants may be grown in known , repeatable conditions to 
yield a consistent cannabinoid profile . This can reduce or 
eliminate the need to test future dry material produced from 
the type of plant or plants because the percentages of 
particular cannabinoids within that type of plant or plants are 
already known . 
[ 0322 ] Next , a desired amount of the component by 
weight or volume may be determined ( e.g. , 0.2 g ) . A desired 
volume of the tablet may be determined that corresponds 
with the desired amount of the component . Alternatively , if 
the tablet has a predefined cross - sectional area , then a 
desired thickness of the tablet may be determined that 
corresponds with the desired amount of the component . A 
tablet pressing machine may be modified to press the tablet 
into the desired volume or thickness . The dry material is then 

pressed into a tablet of the desired thickness , which includes 
the desired amount of the component . 
[ 0323 ] To provide an additional level of control on the 
dosage , the tablet's thickness can be increased or decreased 
from production lot to lot ( using the same production 
tooling ) , based on sample measurements taken of the raw 
material to be pressed into tablet form , in order to adjust the 
content as necessary . This degree of freedom , to adjust the 
tablet’s volume , is highly desirable as the relative concen 
trations of cannabinoids can vary from crop to crop despite 
the crops being from the same genetic strain . 
[ 0324 ] This method of making a tablet assists a user of the 
tablet in dosage control by ensuring that the tablet includes 
a known , desired amount of the target component so that a 
user of the tablet knows how much of the target component 
they are inhaling . By following this method , a consistent and 
specified amount of cannabinoids can be delivered reliably 
from tablet to tablet . For example , the method may be used 
to make tablets that a doctor would prescribe to a patient so 
that the doctor and patient know exactly how much of the 
target component is within each tablet . Tablets made in 
accordance with the method would also assist a recreational 
user of the tablets in determining how much of the target 
component they are inhaling . 
[ 0325 ] Any of the tablets described above may also be 
made to include multiple types of dry material that are 
pressed together into a single tablet . For example , two or 
more types of loose , relatively dry material may be pro 
vided . A percentage , by weight or volume , of a target 
component of one or more of the types of dry material may 
be measured . Desired ratios between the target components 
may be determined . For example , if two types of dry 
material are used to make the tablet , a desired ratio of a first 
percentage of a target component of the first type of dry 
material to a second percentage of a target component of the 
second type of dry material may be determined . The two 
types of dry material are mixed together to form a combined 
dry material so that the combined dry material includes the 
desired ratio of the first percentage to the second percentage . 
The combined dry material is then pressed into a tablet of a 
desired thickness . The desired thickness may be determined 
as described above by determining a desired amount of the 
first and / or second component within the tablet and deter 
mining the desired thickness that corresponds to that amount 
before pressing the tablet into the desired thickness . For 
example , a tablet may be produced in accordance with this 
method to include a 1 : 1 ratio of THC to CBD and a desired 
amount by weight or volume of THC and / or CBD . 
[ 0326 ] When it is desired to vaporize two or more types of 
dry material , the different types of dry material may each be 
pressed into separate tablets . The separate tablets may be 
combined by lamination , by heating and pressing the tablets 
together , adhesive , or any suitable method . Alternatively , a 
user of the tablets may use the two or more tablets together 
by inserting them back - to - back within a vape device or 
cartridge . Each of the tablets may be produced in accordance 
with the method described above so that the tablet is formed 
to have a desired thickness that corresponds to a desired 
amount of a component present within the tablet . The tablets 
may also be produced so that when combined , a desired ratio 
of components within the separate tablets is achieved . For 
example , the separate tablets may be produced to have a 
desired ratio between a weight or volume of a first compo 
nent within a first tablet and a weight or volume of a second 

a 

a 

a 



US 2021/0401061 A1 Dec. 30 , 2021 
31 

a component within a second tablet . The separate tablets may 
be combined or simply used together . 
[ 0327 ] Any of the cartridges 900 , 1000 , and 1100 and 
heating element 1200 described above may be used with any 
of the tablets 940 , 1002 , 1102 , 1202 , 1300 , 1302 , 1400 , 
1500 , 1600 , and 1700 described above to vaporize desired 
components of the tablets for inhalation . With reference to 
cartridge 900 and tablet 940 , end cap 906 is removed from 
engagement with outer side wall 902 , and tablet 940 is 
inserted through the opening at the end of outer side wall 
902. The tablet 940 is inserted into the interior chamber 932 
adjacent heating element 942. Heating element 942 is acti 
vated to vaporize a portion of tablet 940 into tablet vapor . 
The user inserts a mouthpiece of the cartridge 900 into his 
or her mouth and draws air and the tablet vapor into his or 
her mouth for inhalation . The cartridge 900 heats the tablet 
by conduction , but may also heat the tablet by convection as 
described above . Further , as described above with respect to 
cartridge 1000 , the tablet may be heated primarily or solely 
by convection by heating air that is drawn into contact with 
the tablet . 
[ 0328 ] Any of the cartridges 900 , 1000 , and 1100 
described above may be formed integral with a control 
assembly ( e.g. , control assembly 14 ) to form a vape device 
that is operable to power the heating elements of the 
cartridges upon demand by a user by supplying a controlled 
current or voltage to the atomizer . The cartridges 900 , 1000 , 
and 1100 may also be screwable into a control assembly 
using their threaded connectors or may have snap clips or 
some other structure that joins them to a control assembly . 
The control assembly 14 is configured to cause the car 
tridges 900 , 1000 , and 1100 to provide vapor through the 
outlet in response to a user's input by supplying a controlled 
current or voltage to the heating element , as described 
above . Any of the cartridges 900 , 1000 , and 1100 may be 
operated to heat a tablet in accordance with the methods 
described above for vape devices 10 and 100 and vape 
device system 102 , including in accordance with the system 
and method for optimizing vaporization described above . 
The cartridges 900 , 1000 , and 1100 or tablets placed within 
the cartridges may have an ID tag 28 that includes a unique 
payload identifier , which identifies the particular tablet . The 
cartridges 900 , 1000 , and 1100 may also include sensors to 
measure operational conditions of the cartridges . For 
example , the cartridges 900 , 1000 , and 1100 may include the 
integrated temperature control system described below in 
connection with vape device 4200 to regulate the tempera 
ture of the heating elements and the capacitive vapor mea 
surement system described below in connection with vape 
device 3100. Conductive plates of the capacitive vapor 
measurement system , such as the conductive plates 3114 and 
3116 shown in FIG . 31 , may be positioned anywhere 
between the heating element and outlet of the cartridges . For 

example , the conductive plates may be position in the 
mixing chamber 938 or the tube 924 of cartridge 900 , in the 
tube 1028 of cartridge 1000 , or in the tube 1122 of cartridge 
1100. Data from the sensors may be transmitted to a control 
assembly via a threaded connector that operates in accor 
dance with the two lead communication system described 
below in connection with vape device 4000 such that power 
is also provided to the cartridge via the threaded connector . 
[ 0329 ] A tablet storage and dispensing device 1800 , 
hown in FIG . 18 , may be used to facilitate sier tablet 

transport , and / or loading of tablets into a cartridge or vape 
device . The tablet storage and dispensing device 1800 
includes a side wall 1802 that surrounds an interior cavity 
1804. An end wall 1806 is coupled to one end of side wall 
1802 and an opening 1808 is at the other end of side wall 
1802. A plurality of tablets 1810 are positioned within the 
interior cavity 1804. The tablets 1810 may be either pre 
loaded at point of manufacture or loaded by the end - user . A 
spring 1812 engages end wall 1806 and the tablets 1810 to 
force the tablets 1810 upward toward opening 1808. A 
retention device 1814 engages the uppermost tablet 1810 
and positions it to have an edge slightly angled upward for 
easy grasping by a user or by a loading mechanism on a vape 
device or cartridge with which tablet storage and dispensing 
device 1800 is engaged . Tablet storage and dispensing 
device 1800 may be designed for single use or it may be 
reusable . Tablet storage and dispensing device 1800 may be 
loaded into or engaged with a vape device or cartridge to 
enable a user to use the vape device with multiple tablets 
without individually loading each tablet into the vape 
device . A mechanism may be incorporated into the tablet 
storage and dispensing device 1800 or vape device to expel 
waste from a spent tablet either simultaneous with or before 
loading the next tablet . 
[ 0330 ] Any of the tablets described above and shown 
herein may be formed from a dry material that is milled or 
ground and then pressed in a specially designed tableting 
press . In one aspect , the dry material is milled using a Comil 
conical mill , Model 194 manufactured by Quadro Engineer 
ing Corp. of Waterloo , Ontario , Canada . The dry material 
may be milled to have an average particle size of < 1000 
mesh . The dry material may be milled so that > 95 % of the 
particle sizes of the milled dry material are between 100 and 
200 um . 
[ 0331 ] The dry material may be milled at a temperature 
below 0 ° C. , below -5 ° C. , below -10 ° C. , below -15 ° C. , 
below -20 ° C. , below -25 ° C. , below -30 ° C. , below -35 ° 
C. , below -40 ° C. , below -45 ° C. , below -50 ° C. , below 
-55 ° C. , below -60 ° C. , below -65 ° C. , below -70 ° C. , 
below -75 ° C. , below -100 ° C. , below -150 ° C. , or below 
-190 ° C. 
[ 0332 ] The table below identifies variables and results of 
six dry material milling tests . The dry material used in the 
tablets disclosed herein may be milled in accordance with 
any of the variables identified below . 

1.0 2.0 3.0 4.0 5.0 6.0 Test 
Number : 
Comil 197 197 197 197 197 197 

Model : 
Screen : 024R 018R 018R 024R 024R 045R 

Bonded Bonded 
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-continued 
1607 
4800 

1607 
4800 

1601 
3600 

25 

1601 
3600 

1601 
3600 

33 

1601 
3600 

22 

0.145 0.161 0.133 

Impeller : 
RPM : 
Process 
Time 

( secs . ) : 
Product 
Out 

Weight 
( kg ) : 

Capacity 
( kg / hr ) : 
Capacity 
( lbs / hr ) : 
Other : 

21 26 15 

46 58 32 

Pre - frozen with Pre Pre - frozen Pre - frozen Pre - frozen 
nitrogen frozen with with nitrogen with nitrogen 

Action zone with nitrogen ( ~ 700 g to ( ~ 238 g to 
temperature nitrogen Pre - milled 230 g of 238 g of 

maintained low Pre- material ( to material ) material ) 
via milled ~ 4 mm ) and Pre - milled Pre - milled 
Pre - milled material heated for 2 material ( to material ( to 
material ( to to ~ 4 mm hrs @ 120 C. ~ 4 mm ) and ~ 4 mm ) and 
~ 4 mm ) and Less dry heated for 2 heated for 2 

heated for 2 hrs than Test hrs @ 120 C. hrs @ 120C . 
@ 120 C. 1 material 

cryo ring 

Pre - frozen 
with 

nitrogen 
( ~ 150 g to 
59 g of 
material ) 
Pre - milled 
material ( to 

~ 4 mm ) 
Less dry 

than Test 1 
material 

a 

a 

[ 0333 ] The tableting press used to form a tablet from the 
milled dry material may use a pressing force of less than 10 
tons to form the tablet . The tableting press may be a NP400 
rotary tablet press manufactured by Natoli Engineering of 
St. Charles , Mo. The tablets can be pressed into any shape , 
including but not limited to , a cylindrical shape , which may , 
for example , have a circular or elliptical cross section , or a 
toroidal shape . 
[ 0334 ] The dry material may be pressed into its final tablet 
shape at a temperature below 0 ° C. , below -5 ° C. , below 
-10 ° C. , below -15 ° C. , below -20 ° C. , below -25 ° C. , 
below -30 ° C. , below -35 ° C. , below -40 ° C. , below -45 ° 
C. , below -50 ° C. , below -55 ° C. , below -60 ° C. , below 
-65 ° C. , below -70 ° C. , below - 75º C. , below -100 ° C. , 
below -150 ° C. , or below -190 ° C. 
[ 0335 ] The dry material used to form any of the tablets 
described above and shown herein may be a cannabis 
composition having a variation of +/- 5 % in the percentage 
by weight ( wt . % ) of a specified cannabinoid , cannabinoids 
or other phytoconstituents . 
[ 0336 ] The dry material used to form any of the tablets 
described above and shown herein may be specially pro 
cessed cannabis derived plant material . The specially pro 
cessed cannabis derived plant material may have a moisture 
content of about 0 wt . % , about 1 wt . % , about 2 wt . % , about 
3 wt . % , about 4 wt . % , or about 5 wt . % moisture . The 
specially processed cannabis derived plant material may 
have no material added to the cannabis whatsoever . The 
specially processed cannabis derived plant material may 
have only glidants as added material to the cannabis . The 
specially processed cannabis derived plant material may 
have only terpenes as added material to the cannabis . The 
specially processed cannabis derived plant material may 
have only humectants e.g. , glycerine or propylene glycol , as 
added material to the cannabis . The specially processed 
cannabis derived plant material may have only glidants and 
humectants as added materials to the cannabis . The specially 
processed cannabis derived plant material may have only 
glidants and terpenes as added materials to the cannabis . The 
specially processed cannabis derived plant material may 

have only terpenes and humectants as added materials to the 
cannabis . The specially processed cannabis derived plant 
material may have only glidants , terpenes and humectants as 
added material to the cannabis . The specially processed 
cannabis derived plant material may be enriched in its 
trichome component . The specially processed cannabis 
derived plant material may comprise plant material derived 
from a single strain of cannabis . The specially processed 
cannabis derived plant material may be derived from two or 
more different strains of cannabis . The specially processed 
cannabis derived plant material may comprise a blend of 
batches of cannabis chosen to provide a homogenous mate 
rial with a defined phytochemical profile . The specially 
processed cannabis derived plant material may comprise 
cannabis leaves that have been trimmed off of the cannabis 
plant in the process of harvesting manicured whole flowers 
and cannabis extracts . The specially processed cannabis 
derived plant material may be prepared by combining can 
nabis leaf material with cannabis extracts in a ribbon 
blender . 

[ 0337 ] When the dry material is specially processed can 
nabis derived plant material that is trichrome enriched , the 
material may be subjected to a first pressing and micropel 
letizing step to provide a granulated material with a higher 
density than the original trichome enriched cannabis mate 
rial . The granulated material is then pressed into the final 
tablet shape by the tableting press . 
[ 0338 ] The specially processed cannabis derived plant 
material may be decarboxylated in a vacuum at about 50 ° C. 
at any point during the tablet making processes described 
above . 

Fluid Cartridges 
[ 0339 ] Other aspects of the invention described herein 
include cartridges and vape devices designed to vaporize a 
payload comprising fluids and oils for inhalation , and pref 
erably cartridges and vape devices designed to vaporize 
cannabis oil or other viscous oils for inhalation of a vapor 
stream . The cartridges are an improvement to a commonly 
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used cartridge in the personal vaporizer market , the vapor 
izer cartridge ( or cartomizer ) with two - conductor electro 
mechanical connectors ( often referred to as 510 threaded 
connectors ) . The cartridge technology described herein may 
also be incorporated into a self - contained vape device , for 
example , a one piece disposable vape device or a one piece 
refillable and rechargeable vape device , such as the vape 
device 2800 described below . 
[ 0340 ] The cartridges described herein are designed for 
use with highly - viscous oils like those extracted from the 
cannabis plant . The cartridges described herein are also 
configured to prevent oil leakage from fouling the area 
where the cartridge attaches to the control assembly , which 
includes the battery and control unit . 
[ 0341 ] One embodiment of a cartridge for a vape device in 
accordance with the invention described herein is identified 
generally as 1900 in FIG . 19A . Cartridge 1900 includes a 
first section 1902 ( FIG . 19D ) and a second section 1904 that 
removably engages the first section 1902 via threads as 
described below . The first section 1902 and second section 
1904 in combination form a housing 1906 of cartridge 1900 . 
Referring to FIG . 19B , an atomizer 1908 , deflectors 1910 
and 1912 , and power connector 1914 are positioned within 
housing 1906 . 
[ 0342 ] Housing 1906 has a first end 1916 and a second end 
1918. A longitudinal axis of housing 1906 extends from first 
end 1916 to second end 1918. At second end 1918 , housing 
1906 includes a threaded connector 1920 that is configured 
for coupling the housing 1906 to a control assembly , such as 
the control assembly 14 described above and shown in FIG . 
1. Threaded connector 1920 may be a 510 threaded connec 
tor . Further , threaded connector 1920 may be configured to 
operate in accordance with the two lead communication 
system described below in connection with vape device 
4000. Housing 1906 includes an outer side wall 1922 and an 
inner side wall 1924 that is spaced apart from outer side wall 
1922. The outer side wall 1922 includes a first section 1922a 
that is a part of first section 1902 of housing 1906 and a 
second section 1922b that is a part of second section 1904 . 
When the first section 1902 and second section 1904 of 
housing 1906 are joined together , a seal 1926 seals between 
the first and second sections 1922a - b of outer side wall 1922 
to prevent leakage of the fluid payload from cartridge 1900 . 
The first section 1922a is preferably formed from a clear 
material , such as glass or a polymer . For example , first 
section 1922a may be formed from a heat resistant glass 
such as a borosilicate glass , a glass ceramic , synthetic 
sapphire , or quartz . The first section 1922a may also be 
sheathed in a metal sleeve positioned on the exterior surface 
of outer side wall 1922 . 
[ 0343 ] Housing 1906 includes a first end wall 1928 at first 
end 1916 and a second end wall 1930 at second end 1918 . 
First end wall 1928 is preferably formed integrally with the 
second section 1922b of outer side wall 1922 to form a 
generally cylindrical mouthpiece 1929 ( FIG . 19C ) . Second 
end wall 1930 is part of an end cap 1932 that includes a 
cylindrical tube 1934 that extends into a portion of the first 
section 1922a of outer side wall 1922. Seals 1936a - b are 
positioned between cylindrical tube 1934 and outer side wall 
1922 to prevent leakage of the fluid payload from cartridge 
1900. Threaded connector 1920 extends outward from sec 
ond end wall 1930 away from the remainder of cartridge 
1900. Power connector 1914 extends through a central 
opening 1938 in threaded connector 1920 and second end 

wall 1930. Seal 1940a is positioned between power connec 
tor 1914 and end cap 1932 to prevent leakage of the fluid 
payload from cartridge 1900. Threads 1942 are formed on an 
interior surface of cylindrical tube 1934 for removably 
joining the first and second sections 1902 and 1904 of 
cartridge 1900. Cylindrical tube 1934 forms a part of the 
inner side wall 1924 of cartridge 1900 along with a portion 
of second section 1904 as described below . 
[ 0344 ] Second section 1904 includes the mouthpiece 1929 
and a central post 1944 that is coupled to and extends away 
from an end wall 1946 of mouthpiece 1929 in a direction 
opposite first end 1916. Central post 1944 may be coupled 
to mouthpiece 1929 in any suitable manner , including a 
threaded or press - fit connection , or central post 1944 may be 
formed integrally with mouthpiece 1929. Central post 1944 
is a generally cylindrical tube that includes external threads 
1948 at an end of central post 1944 opposite mouthpiece 
1929. Threads 1948 on central post 1944 are configured to 
removably engage the threads 1942 on cylindrical tube 1934 
for joining the first and second sections 1902 and 1904 of 
cartridge 1900. Cartridge 1900 is formed in first and second 
sections 1902 and 1904 to allow refilling and cleaning of 
cartridge 1900. Central post 1944 forms the inner side wall 
1924 of cartridge 1900 along with cylindrical tube 1934 . 
Central post 1944 includes an enlarged diameter portion 
1944a ( FIG . 19D ) that contains atomizer 1908 and deflector 
1910 near the second end 1918 of cartridge 1900 and a 
reduced diameter portion 1944b that extends from mouth 
piece 1929. As the atomizer 1908 and deflector 1910 cannot 
fit within the reduced diameter portion 1944b , the reduced 
diameter portion 1944b retains the atomizer 1908 and 
deflector 1910 in place within central post 1944 . 
[ 0345 ] A power connector 1950 is partially inserted into 
the end of central post 1944 adjacent atomizer 1908. Seal 
1940b seals between power connector 1950 and central post 
1944 to prevent fluid payload leakage . Power connector 
1950 is electrically coupled with atomizer 1908 to provide 
power to atomizer 1908. Power connector 1950 is also in 
electrical connection with power connector 1914 when first 
and second sections 1902 and 1904 of cartridge 1900 are 
joined together . Power connector 1914 receives power from 
a control assembly when threaded connector 1920 joins 
cartridge 1900 to a control assembly . 
[ 0346 ] Housing 1906 defines a payload reservoir 1952 
( FIG . 19A ) positioned between outer side wall 1922 and 
inner side wall 1924. Payload reservoir 1952 preferably 
contains a fluid payload that may include substances such as 
nicotine , cannabis , or cannabinoid for vaporization and 
inhalation by a user . Payload reservoir 1952 may also 
contain propylene glycol , polyethylene glycol , or vegetable 
glycerin . Payload reservoir 1952 is accessible for refilling 
when first and second sections 1902 and 1904 ( FIG . 19D ) 
are separated . For refilling cartridge 1900 , the fluid payload 
may be poured into the first section 1902 and then second 
section 1904 may be threadably coupled with first section 
1902. Seals 1926 , 1936a , 1936b , 1940a , and 1940b prevent 
the fluid payload from leaking out of cartridge 1900 . 
[ 0347 ] Referring to FIG . 19B , housing 1906 defines an air 
flow chamber 1953 that extends through mouthpiece 1929 
and central post 1944. A divider 1954 is positioned within 
the air flow chamber 1953 to divide the air flow chamber 
1953 into an inlet flow chamber 1956 and an outlet flow 
chamber 1958. Divider 1954 is a cylindrical tube that is 
positioned within the central post 1944 and spaced apart 

a 

a 
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from the interior surface of the central post 1944 to form 
inlet flow chamber 1956. The inlet flow chamber 1956 is 
concentric with the outlet flow chamber 1958 . 
[ 0348 ] An inlet 1960 is positioned adjacent the first end 
1916 of cartridge 1900 , and an outlet 1962 is positioned 
adjacent the first end 1916 of cartridge 1900. The air flow 
chamber 1953 is positioned between inlet 1960 and outlet 
1962 such that air entering inlet 1960 travels through the air 
flow chamber 1953 to outlet 1962. Inlet 1960 consists of two 
holes that extend through outer side wall 1922 of mouth 
piece 1929. Inlet 1960 is in fluid communication with the 
inlet flow chamber 1956. Divider 1954 engages an interior 
surface of mouthpiece adjacent inlet 1960 to seal inlet flow 
chamber 1956 from outlet flow chamber 1958. Outlet 1962 
is an opening formed in first end wall 1928 and is in fluid 
communication with outlet flow chamber 1958 through the 
center of divider 1954 . 
[ 0349 ] FIG . 20 shows a schematic view of the air flow 
within cartridge 1900 from inlet 1960 to outlet 1962. When 
a user inserts mouthpiece 1929 in his or her mouth and 
draws air through outlet 1962 , fresh air from external to 
cartridge 1900 enters inlet 1960 and travels through inlet 
flow chamber 1956 toward atomizer 1908. The divider 1954 
is spaced apart from a first end 1964 of atomizer 1908 to 
place the inlet flow chamber 1956 in fluid communication 
with outlet flow chamber 1958 adjacent the first end 1964 of 
atomizer 1908 in the space between divider 1954 and 
atomizer 1908. Air from inlet flow chamber 1956 combines 
with vaporized payload from atomizer 1908 and enters 
outlet flow chamber 1958. The air and vaporized payload is 
drawn through outlet flow chamber 1958 through outlet 
1962 into the user's mouth . The inlet air passing through 
inlet flow chamber 1956 can cool the vaporized payload and 
air flowing through the outlet flow chamber 1958 to prevent 
the user's mouth or lips from being burned . Alternatively , 
cartridge 1900 may be formed with an air flow path as 
shown in FIG . 23A and described below . 
[ 0350 ] Inner side wall 1924 is positioned around at least a 
portion of atomizer 1908 and air flow chamber 1953 , includ 
ing inlet flow chamber 1956 and outlet flow chamber 1958 . 
A plurality of openings 1966 are formed in inner side wall 
1924 adjacent atomizer 1908 to place atomizer 1908 in fluid 
communication with payload reservoir 1952. Referring to 
FIG . 19A , each of the openings 1966 is an elongated slot that 
extends in a direction aligned with the longitudinal axis of 
housing 1906 , which extends from first end 1916 to second 
end 1918. The openings 1966 are spaced approximately 
equidistant from each other around a circumference of inner 
side wall 1924. Any suitable number of openings 1966 may 
be formed in inner side wall 1924. For example , there may 
be 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 or 10 openings 1966. The openings 
1966 are rectangular - shaped slots with rounded vertices . 
Each of the openings 1966 is defined by a pair of linear side 
edges 1968a - b that are spaced apart from each other and a 
pair of rounded end edges 1970a - b that are each positioned 
at one end of the opening 1966. The linear side edges 
1968a - b extend in a direction that is aligned with the 
longitudinal axis of housing 1906. The end edge 1970b is 
positioned near the cylindrical tube 1934 of end cap 1932 . 
The end edge 1970b may be positioned directly adjacent to 
and abut the cylindrical tube 1934 so that when cartridge 
1900 is oriented with first end 1916 facing up and second 
end 1918 facing down , the payload within payload reservoir 
1952 is in fluid communication with the openings 1966 even 

when very little payload remains in payload reservoir 1952 . 
Further , the openings 1966 may be configured to be at the 
bottom of the payload reservoir 1952 when the cartridge 
1900 is oriented with first end 1916 facing up and second 
end 1918 facing down . The linear side edges 1968a - b and 
the rounded end edges 1970a - b ( including the surfaces 
surrounding the openings 1966 and extending radially from 
the side edges 1968a - b , 1970a - b to atomizer 1908 ) may be 
coated with an oleophobic , a hydrophobic , hydrophilic , or 
low surface energy coating to facilitate flow of the payload 
within payload reservoir 1952 through the openings 1966 . 
Further , the linear side edges 1968a - b and the rounded end 
edges 1970a - b ( including the surfaces surrounding the open 
ings 1966 and extending radially from the side edges 1968a 
b , 1970a - b to atomizer 1908 ) may be micro - patterned to 
promote flow of the payload through the openings 1966. The 
micro - patterns may comprise ridges and / or dimples . 
[ 0351 ] The openings 1966 are preferably sized and con 
figured to prevent air bubbles from blocking the openings 
1966 and preventing the flow of the fluid payload into the 
atomizer 1908. If air bubbles form in any of the openings 
1966 , the shape of the openings allows any air bubbles to 
channel up the elongated slot and release to unblock the 
opening . Including openings 1966 spaced circumferentially 
around the inner side wall 1924 allows the fluid payload 
within payload reservoir 1952 to be in contact with atomizer 
1908 through an opening 1966 no matter how the cartridge 
1900 is oriented rotationally around its longitudinal axis 
( i.e. , one of the openings 1966 will always be at or near the 
bottom of cartridge 1900 no matter how it is rotated ) . 
[ 0352 ] Preferably , the openings 1966 are all of equal size 
and shape ; however it is within the scope of the invention for 
the openings 1966 to have different sizes and shapes . In an 
alternative embodiment , the openings 1966 may be oval 
shaped . Further , the end edges 1970a - b may be linear so that 
the openings 1966 are rectangular shaped . The openings 
1966 may additionally be any type of suitable shape such as 
triangular or square . In an alternative embodiment , the 
openings 1966 may be elongated around the circumference 
of housing 1906 such that the side edges 1968a - b are 
perpendicular to the longitudinal axis of the housing 1906 . 
[ 0353 ] The openings 1966 may have the same shape on 
the outer surface of inner side wall 1924 as on the inner 
surface of inner side wall 1924 that abuts atomizer 1908 . 
Alternatively , the openings 1966 may taper to expand or 
decrease in size as they move from the outer surface of inner 
side wall 1924 to the inner surface of inner side wall 1924 . 
The openings 1966 may be spaced equidistant from each 
other so they are symmetrically distributed around the inner 
side wall 1924. Alternatively , the openings 1966 may be 
distributed asymmetrically around the inner side wall 1924 
with varying distances between adjacent openings 1966 . 
Each of the openings 1966 may be filled with a wicking 
filler , which may be , for example , porous ceramic , metal 
mesh , metal fibers , fiberglass , porous or sintered plastic , or 
porous or sintered metal . 
[ 0354 ] In one aspect , each of the openings 1966 may have 
a surface area of about 0.25 mm ?, 0.5 mm² , 1.0 mm² , 1.5 
mm² , 2 mm² , 3 mm² , 4 mm² , 5 mm² , 6 mm ?, 7 mm , 8 mm ?, 
9 mm , 10 mm² , 11 mm² , 12 mm² , 13 mm ?, 14 mm² , 15 
mm , 16 mm , 17 mm , 18 mm ?, 19 mm , 20 mm , 21 mm ?, 
22 mm ?, 23 mm ?, 24 mm² , or 25 mm² . 
[ 0355 ] In one aspect , the aspect ratio of the length ( i.e. , 
distance between end edges 1970a - b ) and width ( i.e. , dis 
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1.1 , 1.2 , 1.3 , 1.4 , 1.5 , 1.6 , 1.7 , 1.8 , 1.9 , or 2 times the 
diameter of the cylindrical portion of the deflector 1910. In 
one aspect , the length of the flared section 1980a ( i.e. , the 
distance from the cylindrical portion of side wall 1980 to the 
end of deflector 1910 ) is about 0.1 , 0.2 , 0.3 , 0.4 , or 0.5 times 
the length of the cylindrical portion of deflector 1910 . 
[ 0361 ] Deflector 1910 is perforated with a plurality of 
holes . Each of the holes may have a diameter that is between 
about 0.1 mm to about 0.5 mm , between about 0.5 mm to 
about 1 mm , between about 1 mm to about 2 mm , or between 
about 2 mm to about 5 mm . In one aspect , each of the holes 
may have a diameter that is about 0.1 mm , 0.2 mm , 0.3 mm , 
0.4 mm , 0.5 mm , 0.6 mm , 0.7 mm , 0.8 
1.1 mm , 1.2 mm , 1.3 mm , 1.4 mm , 1.5 mm , 1.6 mm , 1.7 mm , 
1.8 mm , 1.9 mm , or 2.0 mm . 
[ 0362 ] Deflector 1910 may also be formed from a hollow 
cylindrical mesh including a plurality of openings . In one 
aspect , the longest distance across each of the openings of 
the hollow cylindrical mesh may be from about 0.1 mm to 
about 0.5 mm , about 0.5 mm to about 1 mm , about 1 mm to 
about 2 mm , or about 2 mm to about 5 mm . In one aspect , 
the longest distance across each of the openings may be 
about 0.1 mm , 0.2 mm , 0.3 mm , 0.4 mm , 0.5 mm , 0.6 mm , 
0.7 mm , 0.8 mm , 0.9 mm , 1.0 mm , 1.1 mm , 1.2 mm , 1.3 mm , 
1.4 mm , 1.5 mm , 1.6 mm , 1.7 mm , 1.8 mm , 1.9 mm , or 2.0 

mm , 0.9 mm , 1.0 mm , 

mm . 

tance between side edges 1968a - b ) of the one or more of the 
openings 1966 may be about 1.1 : 1 , 1.2 : 1 , 1.3 : 1 , 1.4 : 1 , 1.5 : 1 , 
1.6 : 1 , 1.7 : 1 , 1.8 : 1 , 1.9 : 1 , 2 : 1 , 2.1 : 1 , 2.2 : 1 , 2.3 : 1 , 2.4 : 1 , 2.5 : 1 , 
2.6 : 1 , 2.7 : 1 , 2.8 : 1 , 2.9 : 1 , 3 : 1 , 3.2 : 1 , 3.4 : 1 , 3.6 : 1 , 3.8 : 1 , 4 : 1 , 
4.2 : 1 , 4.4 : 1 , 4.6 : 1 , 4.8 : 1 or 5 : 1 . 
[ 0356 ] Atomizer 1908 is positioned within housing 1906 
adjacent the second end 1918 of the housing 1906. The 
atomizer 1908 is in fluid communication with both the 
payload reservoir 1952 and the air flow chamber 1953 , as 
described above . Atomizer 1908 is a generally cylindrical 
tube that includes an outer side wall 1972 and an inner side 
wall 1974 , which defines a cylindrical atomizer chamber 
1976. Atomizer 1908 has a first end 1964 facing the first end 
1916 of housing 1906 and a second end 1978 facing the 
second end 1918 of housing 1906 . 
[ 0357 ] Atomizer 1908 is preferably formed from a porous 
ceramic material ( e.g. , a non - fibrous material such as Japa 
nese alumina ceramic or black porous ceramic such as A1203 
or black A1203 ) that surrounds a heating element positioned 
between the outer side wall 1972 and the inner side wall 
1974. The heating element is electrically connected to power 
connector 1950. The heating element may be a coil that is 
encased in a porous ceramic material . The heating element 
may be a resistive or inductive heating element and may 
comprise SS316L surgical stainless steel or a titanium alloy . 
In one embodiment , the heating element has an electrical 
resistance of less than 2 ohm , less than 1.5 ohm , less than 1.3 
ohm or less than 1 ohm . In one embodiment , the heating 
element and atomizer 1908 does not include nichrome or 
kanthal . The heating element may also be applied to the 
inner side wall 1974 of atomizer 1908. The outer side wall 
1972 may be coated with an oleophobic , a hydrophobic , 
hydrophilic , or low surface energy coating to facilitate flow 
of the payload through openings 1966. The outer side wall 
1972 may also be micro - patterned to facilitate flow of the 
payload through openings 1966. The micro - patterns may 
comprise ridges and / or dimples . 
[ 0358 ] The payload within payload reservoir 1952 is in 
contact with the outer side wall 1972 through openings 
1966. The payload travels through the porous atomizer 1908 
from outer side wall 1972 to the atomizer chamber 1976 . 
The heating element heats and vaporizes the payload as it 
passes through the atomizer 1908 to the atomizer chamber 
1976. The vaporized payload within the atomizer chamber 
1976 is drawn into the outlet flow chamber 1958 where it is 
mixed with air from inlet flow chamber 1956 , as described 
above . 
[ 0359 ] Deflectors 1910 and 1912 are positioned in the air 
flow chamber 1953 between the atomizer 1908 and the 
outlet 1962 for the purpose of preventing unvaporized fluid 
payload from leaking out of cartridge 1900. Deflector 1910 
includes a side wall 1980 with a cylindrical portion that is 
positioned within the atomizer chamber 1976. The side wall 
1980 defines a hollow deflector chamber 1982. The end of 
side wall 1980 facing first end 1916 of housing 1906 flares 
outwardly into a section 1980a of side wall 1980 that has a 
larger diameter than the cylindrical portion of side wall 
1980. The outwardly flared section 1980a is shaped as a 
truncated cone and is positioned outside of atomizer cham 
ber 1976. The truncated cone shape of the section 1980a 
expands in diameter as it extends away from the cylindrical 
portion of the side wall 1980 toward first end 1916 . 
[ 0360 ] In one aspect , the largest diameter portion at the 
end of the flared section 1980a has a diameter that is about 
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[ 0363 ] Deflector 1912 is positioned downstream of deflec 
tor 1910 within the outlet flow chamber 1958 near outlet 
1962. Deflector 1912 is a generally planar , perforated disc 
with a plurality of holes formed therein that allow air to flow 
through deflector 1912. Each of deflectors 1910 and 1912 
may comprise an oleophobic , a hydrophobic , a hydrophilic , 
or a low surface energy coating . The deflectors 1910 and 
1912 may comprise a micro - patterned surface configured to 
be hydrophobic and / or oleophobic . Deflectors 1910 and 
1912 are optional and may be omitted from cartridge 1900 . 
Further , cartridge 1900 may include one of deflectors 1910 
or 1912 and not the other . 
[ 0364 ] In one aspect , each of the holes of deflector 1912 
may have a diameter that is between about 0.1 mm to about 
0.5 mm , between about 0.5 mm to about 1 mm , between 
about 1 mm to about 2 mm , or between about 2 mm to about 
5 mm . In one aspect , each of the holes of deflector 1912 may 
have a diameter that is about 0.1 mm , 0.2 mm , 0.3 mm , 0.4 
mm , 0.5 mm , 0.6 mm , 0.7 mm , 0.8 mm , 0.9 mm , 1.0 mm , 
1.1 mm , 1.2 mm , 1.3 mm , 1.4 mm , 1.5 mm , 1.6 mm , 1.7 mm , 
1.8 mm , 1.9 mm , or 2.0 mm . 
[ 0365 ] Deflector 1912 may be formed from mesh or a 
screen . In one aspect , the longest distance across each of the 
openings of the mesh may be from about 0.1 mm to about 
0.5 mm , about 0.5 mm to about 1 mm , about 1 mm to about 
2 mm , or about 2 mm to about 5 mm . In one aspect , the 
longest distance across each of the openings may be about 
0.1 mm , 0.2 mm , 0.3 mm , 0.4 mm , 0.5 mm , 0.6 mm , 0.7 mm , 
0.8 mm , 0.9 mm , 1.0 mm , 1.1 mm , 1.2 mm , 1.3 mm , 1.4 mm , 
1.5 mm , 1.6 mm , 1.7 mm , 1.8 mm , 1.9 mm , or 2.0 mm . 
[ 0366 ] Deflectors 1910 and 1912 preferably catch or 
deflect unvaporized fluid payload within outlet flow cham 
ber 1958 to prevent heated fluid payload from entering a 
user's mouth through outlet 1962. Deflectors 1910 and 1912 
may inhibit any unvaporized payload from exiting outlet 
1962 by limiting droplet accumulation with a micro - pat 
terned surface configured to be hydrophobic and / or oleo 
phobic . In another embodiment , inhibiting the droplets from 
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exiting outlet 1962 comprises entrapping droplets on a 
micro - patterned surface . Deflectors 1910 and 1912 could be 
positioned anywhere between the atomizer 1908 and outlet 
1962 . 
[ 0367 ] Deflectors 1910 and 1912 may be made of a metal 
or metal alloy such as stainless steel , aluminum , titanium or 
another metal or metal alloy . Preferably , deflectors 1910 and 
1912 are made from SS316L surgical grade stainless steel or 
a titanium alloy . Alternatively , deflectors 1910 and 1912 
may be made of a suitable polymer material that has 
sufficient heat resistance to maintain its shape and not outgas 
volatiles at the typical operating temperatures of the car 
tridge 1900 . 
[ 0368 ] In one embodiment , the mouthpiece 1929 , end cap 
1932 , and central post 1944 of cartridge 1900 may be made 
of a metal or metal alloy such as stainless steel , aluminum , 
titanium or another metal or metal alloy . 
[ 0369 ] Cartridge 1900 may also include a valve to regulate 
the size of the openings 1966 that place payload reservoir 
1952 in fluid communication with atomizer 1908. For 
example , the valve may be a rotating sleeve positioned 
between the atomizer 1908 and inner side wall 1924. The 
rotating sleeve may have a plurality of spaced apart open 
ings that are similar to the openings 1966 in inner side wall 
1924. The rotating sleeve can be rotated into a fully open 
position , in which the openings in the rotating sleeve are 
aligned with the openings 1966 , a plurality of partially open 
positions , in which the openings in the rotating sleeve are 
partially aligned with the openings 1966 and a solid portion 
of the rotating sleeve blocks fluid flow through a portion of 
the openings , or a closed position , in which the openings in 
the rotating sleeve are not aligned with the openings 1966 
and a solid portion of the rotating sleeve completely blocks 
the openings 1966 . 
[ 0370 ] FIGS . 21-23D show a portion of an alternative 
embodiment of cartridge 2100 that is similar to cartridge 
1900 except that cartridge 2100 has an inlet flow chamber 
2102 that extends through channels 2104 in the atomizer 
2106. Because cartridge 2100 is similar to cartridge 1900 , 
only the differences between cartridges 2100 and 1900 are 
described in detail herein . Referring to FIG . 22 , cartridge 
2100 has a divider 2108 that divides the air flow chamber 
2110 within inner side wall 2112 into inlet flow chamber 
2102 and outlet flow chamber 2114. Air enters inlet flow 
chamber 2102 through inlets in a similar manner as 
described above with respect to cartridge 1900. Divider 
2108 abuts atomizer 2106 so that air within inlet flow 
chamber 2102 is directed through channels 2104 in atomizer 
2106. Atomizer 2106 includes a first end 2116 facing the first 
end 2117 of cartridge 2100 and a second end 2118 facing the 
second end 2119 of cartridge 2100. Atomizer 2106 includes 
an outer side wall 2120 and an inner side wall 2122 . 
Channels 2104 are positioned between outer side wall 2120 
and inner side wall 2122 and extend through atomizer 2106 
from first end 2116 to second end 2118. The channels 2104 
form part of the inlet flow chamber 2102 extending through 
cartridge 2100 so that the inlet flow chamber 2102 extends 
from the inlet past the first end 2116 of the atomizer 2106 to 
the second end 2118 of the atomizer 2106 . 
[ 0371 ] The inner side wall 2122 of atomizer 2106 defines 
an atomizer chamber 2124. As shown in FIG . 23B , a recess 
2126 is formed in the second end 2118 of atomizer 2106 to 
place channels 2104 and thus inlet flow chamber 2102 in 
fluid communication with atomizer chamber 2124 adjacent 

the second end 2118 of atomizer 2106. The atomizer cham 
ber 2124 is in fluid communication with outlet flow chamber 
2114 adjacent the first end 2116 of atomizer 2106 , as shown 
in FIG . 22. The elongated slots 2128 ( FIG . 21 ) formed in the 
inner side wall 2112 are preferably offset circumferentially 
from the channels 2104 through atomizer 2106 to allow fluid 
payload from payload reservoir 2130 to more easily pass 
through atomizer 2106 into atomizer chamber 2124 and 
prevent the fluid payload from entering the channels 2104 . 
The surfaces of atomizer 2106 surrounding the channels 
2104 may also be formed from , coated with , or covered with 
a non - porous material to prevent the fluid payload in pay 
load reservoir 2130 from entering the channels 2104. For 
example , while the atomizer 2106 may be formed from a 
porous material such as porous ceramic , the surfaces sur 
rounding the channels 2104 may be coated or glazed with a 
non - porous material , covered with a sheet of non - porous 
material , or heat treated to render the surfaces non - porous . 
[ 0372 ] The inner side wall 2112 is positioned within a 
housing 2132 to define payload reservoir 2130 between the 
inner side wall 2112 and housing 2132. A seal or gasket 2134 
is positioned between the inner side wall 2112 and an end 
wall 2136 of the housing 2132 to prevent fluid payload from 
leaking out of payload reservoir 2130 and to prevent air from 
entering the cartridge 2100. The inner side wall 2112 may be 
joined to end wall 2136. For example , the inner side wall 
2112 may be joined to end wall 2136 by fusing , swaging or 
gluing them together . The seal 2134 can also be eliminated 
if the inner side wall 2112 and end wall 2136 are joined in 
a manner that prevents fluid payload from leaking between 
the inner side wall 2112 and end wall 2136. Alternatively , 
the inner side wall 2112 may be part of a central post that 
removably screws into an end cap , like with the cartridge 
1900 described above . The elongated slots 2128 may extend 
to end wall 2136 so that fluid payload is in communication 
with the elongated slots 2128 when cartridge 2100 is ori 
ented with first end 2117 positioned above second end 2119 
and very little fluid payload is left in cartridge 2100 . 
[ 0373 ] In an alternative embodiment , the channels 2104 of 
cartridge 2100 may be positioned between the atomizer 
2106 and the inner side wall 2112. For example , a plurality 
of circumferentially spaced recesses may be formed in the 
outer side wall 2120 of atomizer 2106 to form the channels 
between the atomizer 2106 and the inner side wall 2112. The 
recesses are preferably circumferentially offset from the 
elongated slots 2128 that place the payload reservoir 2130 in 
fluid communication with atomizer 2106. Surfaces sur 
rounding the recesses may be formed from , coated with , or 
covered with a non - porous material to prevent the fluid 
payload in payload reservoir 2130 from entering the chan 
nels . 
[ 0374 ] Extending the inlet flow chamber 2102 through or 
adjacent to the atomizer 2106 improves the performance of 
cartridge 2100. As the inlet air flows through or adjacent to 
the atomizer 2106 , the atomizer 2106 pre - heats the inlet air , 
which allows the concentration of vaporized payload to be 
more easily optimized with respect to the wattage supplied 
to the heating element of atomizer 2106. Pre - heating the 
inlet air also allows for a more even temperature profile that 
prevents undesired thermolysis of the payload as it is 
vaporized . In another aspect , the inlet air can cool the 
vaporized payload and air flowing through the outlet flow 
chamber 2114 to prevent the user's mouth or lips from being 
burned . 
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