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(57) ABSTRACT 

Portable personal respiratory protection devices include a 
self-contained head gear member with a chin collar that has a 
front segment that defines a mouth portion and attaches to a 
back segment that resides over ears of a user and extends 
about a lower back segment of a head of the user. The head 
gear includes a visually transmissive face mask extending 
upwardly from the front segment of the chin collar that, in 
position, Sealably engages a face of the user. The head gear 
has an open upper portion residing between an outer upper 
perimeter of the face mask and the back segment of the chin 
collar that, when worn, is adapted to expose a top and upper 
rear portion of a head of the user to environmental conditions. 
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PORTABLE RESPRATORS SUITABLE FOR 
AGRICULTURAL WORKERS 

FIELD OF THE INVENTION 

The invention relates to respirators suitable for agricultural 
workers. 

BACKGROUND 
10 

The poultry industry has grown significantly over the past 
decade. There are emerging medical studies that show the 
health risks and effects of confined poultry work environ 
ments on workers. Farmers and other workers with prolonged 
exposure, e.g., five years or more of almost daily contact, are 
at a greater risk for respiratory complications and disease. In 
addition, agricultural workers can be exposed to other occu 
pational hazards, Such as heat-related deaths. Comfort and 
heat issues can be significant factors that determine whether 
workers wear Suitable protective gear or not. 

There remains a need for light-weight respirators that are 
Suitable for agricultural use and that are configured to facili 
tate long term, chronic use of those respirators to inhibit 
occupational exposure to airborne particulates. 

15 

25 

SUMMARY OF EMBODIMENTS OF THE 
INVENTION 

Embodiments of the present invention are directed to por 
table respiratory protection devices Suitable for many uses, 
but particularly suitable for agricultural uses. 
Some embodiments of the present invention are directed to 

portable personal respiratory protection devices. The devices 
include a self-contained headgear member with a chin collar 
that has a front segment that defines a mouth portion and 
attaches to a back segment that resides over ears of a user and 
extends about a lower back segment of a head of the user. The 
back segment of the chin collar includes a first locking mem 
ber that is sized and configured to releasably engage a second 
cooperating locking member on the front segment of the chin 
collar for locking engagement and/or size adjustment of the 
chin collar. The devices also include a visually transmissive 
face mask extending upwardly from the front segment of the 
chin collar that, in position, Sealably engages a face of the 
user. The head gear has an open upper portion residing 
between an outer upper perimeter of the face mask and the 
back segment of the chin collar that, when worn, is adapted to 
expose a top and upper rear portion of a head of the user to 
environmental conditions. The device also includes a filter 
chamber in the chin collar configured to releasably receive a 
filter for air intake and a plurality airflow ports residing across 
the upper portion of the perimeter of the face mask to direct 
cooling air into the face mask. 
The face mask outer perimeter can include a curvilinear 

frame that rises from opposing sides of the front segment of 55 
the chin collar and terminates at an upper portion that extends 
above a brow line across a forehead of the user. 
The device can further include an inner sealant material 

attached to the frame and the forward portion of the chin 
collar. The airflow ports can be defined in an upper portion of 60 
the inner Sealant material. 

The device can include a fan held in the front segment of 
the chin collar in fluid communication with the air flow exit 
ports, a wireless communication circuit held in the chin col 
lar, and a power source held in the chin collar, the power 65 
Source configured to power the fan and the wireless commu 
nication circuit. 

30 

35 
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50 

2 
The wireless communication circuit can include a BLUE 

TOOTH circuit. 
The chin collar can releasably hold the filter on one side of 

the front segment of the chin collar. The second locking 
member can be on an opposing side of the front segment of the 
chin collar. 
The front section of the chin collar has a width such that a 

lowermost portion resides above a neck of the user proximate 
achin of the user and an uppermost portion terminates proxi 
mate but under a nose of the user. The visually transmissive 
face mask defines a wide field of view. The back segment of 
the chin collar has a substantially constant width of between 
about 1.5-3.5 inches. 
The back segment of the chin collar can include a padding 

layer that extends inside an outer shell of the back segment 
and has a width sufficient to cover a respective ear of a user. 
The padding is releasably engaged to the back segment of the 
chin collar for cleaning or replacement. 
The first locking member can be a ratcheting buckle and the 

second cooperating member can be a receiving shaft and the 
device can further include a quick release button to allow the 
buckle to be easily disengaged by a user. 
The device can include a power on/off member with an 

adjustable Volume control residing on the back segment of the 
chin collar proximate an ear of the user. 
The back segment can include an outer shell that resides 

over an inner padding layer. The back segment outer shell can 
include a plurality of apertures residing proximate each ear 
portion of the back segment to thereby allow for increased 
sound penetration. 
The device can include a fan residing in a front medial 

portion of the front segment of the chin collar. The fan can be 
configured to generate airflow in the device of between about 
5-10 cubic feet/minute. 
The device can include a battery chamber in the back 

section of the chin collar for powering the fan. 
The device can include an external power activation mem 

ber residing in the back segment of the chin collar over an 
internal circuit board and a wirelesss communication (e.g., 
Bluetooth) activation member residing in the front segment of 
the chin collar. 
The device can be in combination with a storage unit com 

prising a battery charging circuit. 
The storage unit can be a wall-mount unit having a base that 

holds the respirator and recharges batteries in the back seg 
ment of the chin collar when held thereon. 
The storage unit can include a visually transmissive lid that 

closes to enclose at least one respirator therein. 
It is noted that aspects of the invention described with 

respect to one embodiment, may be incorporated in a differ 
ent embodiment although not specifically described relative 
thereto. That is, all embodiments and/or features of any 
embodiment can be combined in any way and/or combina 
tion. Applicant reserves the right to change any originally 
filed claim or file any new claim accordingly, including the 
right to be able to amend any originally filed claim to depend 
from and/or incorporate any feature of any other claim 
although not originally claimed in that manner. These and 
other objects and/or aspects of the present invention are 
explained in detail in the specification set forth below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side perspective view of a personal respirator 
according to embodiments of the present invention. 
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FIG. 2 is an opposing side perspective view of the device 
shown in FIG. 1 according to embodiments of the present 
invention. 

FIG. 3 is a side perspective view of the device shown in 
FIG 1. 

FIG. 4 is a rear side perspective view of the device shown 
in FIG. 1 according to embodiments of the present invention. 

FIG. 5 is an enlarged side perspective view of the device 
shown in FIG. 4 according to embodiments of the present 
invention. 

FIG. 6 is a front, side perspective view of the device shown 
in FIG. 1 illustrating a locking engagement of two cooperat 
ing members according to embodiments of the present inven 
tion. 

FIG. 7 is a partial side perspective view of the device shown 
in FIG. 6 with the two locking members engaged according to 
embodiments of the present invention. 

FIG. 8 is a front schematic illustration of a personal respi 
rator with exemplary air flow circulation and circuit compo 
nents according to embodiments of the present invention. 

FIG. 9 is a front, side perspective view of a personal res 
pirator in a storage unit according to embodiments of the 
present invention. 

FIG.10 is a side schematic illustration of a base suitable for 
holding a respirator for recharging batteries according to 
embodiments of the present invention. 

FIG. 11 is a side perspective view of another embodiment 
of the respirator shown in FIG. 1 according to embodiments 
of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

The present invention will now be described more fully 
hereinafter with reference to the accompanying figures, in 
which preferred embodiments of the invention are shown. 
This invention may, however, be embodied in many different 
forms and should not be construed as limited to the embodi 
ments set forth herein. 

Like numbers refer to like elements throughout. In the 
figures, layers, regions, or components may be exaggerated 
for clarity. Broken lines illustrate optional features or opera 
tions unless specified otherwise. 

The terminology used herein is for the purpose of describ 
ing particular embodiments only and is not intended to be 
limiting of the invention. As used herein, the singular forms 
“a,” “an and “the are intended to include the plural forms as 
well, unless the context clearly indicates otherwise. It will be 
further understood that the terms “comprises” and/or “com 
prising, when used in this specification, specify the presence 
of stated features, integers, steps, operations, elements, and/ 
or components, but do not preclude the presence or addition 
of one or more other features, integers, steps, operations, 
elements, components, and/or groups thereof. As used herein, 
the term “and/or includes any and all combinations of one or 
more of the associated listed items. As used herein, phrases 
Such as “between X and Y and “between about X and Y’ 
should be interpreted to include X and Y. As used herein, 
phrases such as “between about X and Y” mean “between 
about X and about Y.” As used herein, phrases such as “from 
about X to Y’ mean “from about X to about Y. 

Unless otherwise defined, all terms (including technical 
and Scientific terms) used herein have the same meaning as 
commonly understood by one of ordinary skill in the art to 
which this invention belongs. It will be further understood 
that terms, such as those defined in commonly used dictio 
naries, should be interpreted as having a meaning that is 
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4 
consistent with their meaning in the context of the specifica 
tion and relevant art and should not be interpreted in an 
idealized or overly formal sense unless expressly so defined 
herein. Well-known functions or constructions may not be 
described in detail for brevity and/or clarity. 

It will be understood that when an element is referred to as 
being “on.” “attached to, “connected to, “coupled with, 
“contacting, etc., another element, it can be directly on, 
attached to, connected to, coupled with or contacting the 
other element or intervening elements may also be present. In 
contrast, when an element is referred to as being, for example, 
“directly on.” “directly attached to, “directly connected to, 
“directly coupled with or “directly contacting another ele 
ment, there are no intervening elements present. It will also be 
appreciated by those of skill in the art that references to a 
structure or feature that is disposed “adjacent another feature 
may have portions that overlap or underlie the adjacent fea 
ture. 

It will be understood that, although the terms first, second, 
etc. may be used herein to describe various elements, com 
ponents, regions, layers and/or sections, these elements, com 
ponents, regions, layers and/or sections should not be limited 
by these terms. These terms are only used to distinguish one 
element, component, region, layer or section from another 
region, layer or section. Thus, a first element, component, 
region, layer or section discussed below could be termed a 
second element, component, region, layer or section without 
departing from the teachings of the present invention. The 
sequence of operations (or steps) is not limited to the order 
presented in the claims or figures unless specifically indicated 
otherwise. 

Spatially relative terms, such as “under,” “below,” “lower.” 
“over,” “upper” and the like, may be used herein for ease of 
description to describe one element or feature's relationship 
to another element(s) or feature(s) as illustrated in the figures. 
It will be understood that the spatially relative terms are 
intended to encompass different orientations of the device in 
use or operation in addition to the orientation depicted in the 
figures. For example, if a device in the figures is inverted, 
elements described as “under or “beneath other elements or 
features would then be oriented "over the other elements or 
features. Thus, the exemplary term “under can encompass 
both an orientation of over and under. The device may be 
otherwise oriented (rotated 90 degrees or at other orienta 
tions) and the spatially relative descriptors used herein inter 
preted accordingly. Similarly, the terms “upwardly.” “down 
wardly.” “vertical.” “horizontal and the like are used herein 
for the purpose of explanation only unless specifically indi 
cated otherwise. 
The term “chin collar' refers to a band-like member that 

Substantially encircles the head at a location proximate the 
mandible. 
The term "agricultural and derivatives thereof refers to 

farming environments, including, for example, livestock, 
dairy, poultry, fish, timber and crops. Embodiments of the 
present invention are particularly Suitable for agricultural use, 
including poultry confinement environments. However, other 
uses of the devices are contemplated, particularly where air 
borne contaminates or particulates or other air-quality issues 
may be of concern, including, for example, slaughter houses 
and meat or grain processing plants, oil drilling, and the like. 
The devices may also be suitable for other uses including 
medical. Such as Surgical, nursing or hospital uses (such as for 
contagious wards or rooms) and dental uses. The devices may 
also be suitable for research laboratory uses, research uses, 
police or private protection uses, for applying pesticides or 
fertilizers, garbage collectors, military uses, manufacturing 
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uses, including production or devices and chemicals, paint 
booths, and the like, and for woodworkers and welders and 
the like. 

FIGS. 1-8 illustrate an exemplary respirator 10. The respi 
rator 10 can be a self-contained, head-supported (headgear) 
device. There is no need for any belt packs, oxygen tanks or 
other components. The respirator 10 can be light weight, 
relatively easy to put on, and can provide protection against 
airborne particulates. The respirator 10 includes a chin collar 
15 that supports a face mask 20 (also described as a "shield'); 
e.g., the face mask 20 extends upwardly from the chin collar 
15. The respirator face mask 20 is sealably attached to a face 
of a user. The mask 20 may optionally be configured to 
accommodate a user's eyeglasses. In some embodiments, the 
mask 20 can be configured to allow a customized lens portion 
for vision. 
The respirator 10 can also include a power core 30, a 

cooling source such as a fan 60, an air filter 19 (FIG. 2) and 
have Bluetooth capability. The respirator 10 includes a head 
gear member that defines an open (helmetless) top that 
exposes the top and top rear of the head, is less-restrictive than 
conventional helmet-based products and may reduce heat 
loads induced by some conventional respirators. 
The face shield 20 can be configured to provide a wide field 

of view (FOY) for improved visibility. The term “wide FOV” 
refers to a FOV that allows wider peripheral vision, typically 
about 180 degrees (90 degrees to each side of the head). The 
mask 20 can be configured to have minimal contact with a 
face, in that the only contact is around the outer seal in the face 
mask and front segment of the chin collar; there is no nose or 
mouth contact while providing full face protection with a 
wide shield for maximum visibility. The respirator 10 does 
not typically provide full sound protection, but is configured 
to provide Some auditory filtering, in order to hear while using 
heavy equipment, but the designs also allow for additional use 
of ear plugs for full sound protection. 
The respirator 10 can be provided as a one-size-fits-all 

device. More typically, the respirator 10 can be provided in an 
assortment of sizes, such as S. M. L., XL or other size com 
binations with different size shields 20 and chin collars 15. 

The respirator 10 can with all operational components 
included (e.g., batteries, filter, fan and padding), have a 
weight that is under about 3.0 pounds, typically under about 
2.0 pounds, and in some embodiments between about 0.75 
pounds to about 1.5 pounds, such as about 1 pound. 
The face mask 20 can comprise a double-paned thermal 

visor material, typically clear, but opaque, color, tinted or 
other visually transmissive materials may be used to inhibit 
fogging and can serve as two layers of face protection from 
impact. However, other transmissive materials may be used. 
Peel-away external film layers may also be used. 
The chin collar 15 can allow for some sizing adjustment to 

facilitate a variety of different size users. The chin collar 15 
can be configured to have a single hinge, and the respirator 20 
does not require any elastic head straps to support the mask 20 
which could get tangled on equipment or environmental 
items. FIG. 11 illustrates another embodiment of the respira 
tor 10' which includes a supplemental support member 155. 
This member 155 may be elastic and/or polymeric, but does 
not typically extend over the top of the head of the user. 
The face mask 20 can include an interior seal material 24 

which is typically a conformable material that Snugly abuts a 
face of the user and resides between the mask or shield 20 and 
the face of the user. The face mask 20 can sealably attach to 
the face of a user, e.g., via a pressure lock. Opposing pressure 
from either side of the face mask 20 and/or against the face of 
a user can click the mask tighter on the face to ensure a tight 
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6 
fit. The material 24 in the face mask 20 can define substan 
tially O-shaped seal around the face which can create a double 
seal effect when put into compression. The O-shaped seal can 
extend across the upper perimeter of the frame/mask 20, 
down along outer side portions thereof (across the cheeks) 
and inside the front segment of the chin collar proximate the 
cheeks and above the chin, typically above the lips of the user. 
The material 24 can comprise silicone; the use of silicone 
instead of rubber increases wearer comfort and can be less 
rigid and inhibit face gouging. 
The shield 20 has an upper perimeter 20p that can be 

encased by a frame 21. The upper portion of the visually 
transmissive material of the shield 20 can be sealably attached 
to the frame21. The frame 21 can have a relatively short width 
(measured side to side on the sides or top to bottom on the top) 
of between about 0.25 inches to about 3 inches, typically 
between about 1-2 inches. Under the upper perimeter of the 
mask 20p are a plurality of spaced apart airflow outlets 22 that 
reside across at least a major portion of the span of the upper 
perimeter portion of the face mask 20. These air flow outlets 
22 are in fluid communication with an active cooling source 
such as a fan 60 and direct cooling air into the face shield 
volume of the respirator 10. The air flow outlets 22 can be 
formed in the material 24. Fluid channels 22ch as internal 
duct work (FIG. 2, 8) can be in fluid communication with the 
fan 60 and extend through the chin collar 15, up the side of the 
face mask 20 or frame 21, then to the outlets 22 to direct a 
volume of cooling air into the face mask 20. 
The chin collar 15 can include a front segment 15f that 

supports the shield or mask 20 and a back segment 15r. The 
back segment 15r can lockingly engage the front segment 15f. 
The back segment 15r can have a width “W sufficient to 
cover substantially all of the respective ear of a user. Typi 
cally, the width W substantially corresponds to a length of the 
ear of a user (on average), such that typically W is between 
about 1.5 inches to about 3.5 inches. The width of the back 
segment 15r can be substantially constant. The chin collar 15 
can comprise a semi-rigid polymeric material such as poly 
carbonate. Padding 17 can be provided under at least the back 
segment of the chin collar 15. The padding 17 can be a 
continuous strip of conformable material Such as foam that 
can be washed and/or replaced when dirty. The padding 17 
can also have a width that is sufficient to cover the ear of a 
user, and may be slightly larger or Smaller than the corre 
sponding chin collar 15r. The padding 17 can be releasably 
attached to the chin collar 15 via VELCRO, adhesive or other 
holding configurations. 
The chin collar 15 proximate the ear of a user can include 

at least one slot, typically a plurality of slots 16 that provides 
Some hearing protection while also allowing some sound to 
penetrate to the ears of the wearer. This can be important 
when a user needs to be able to hear to monitor operational 
equipment sounds and the like, but the ears are protected from 
debris and louder sounds. 
The back segment 15r of the chin collar 15r be more 

flexible than the forward portion 15f by being thinner or 
formed of a different material than the front 15f. The back 
segment 15r can include an elongate strap 35 that releasably 
engages the front segment of the shield 15f. The strap 35 can 
comprise a ratcheting buckle 35b that projects forward to 
securely (typically lockingly) engage a channel 40c in the 
front segment of the chin collar 15. The chin collar 15 can 
include a release member 40b Such as a quick-release button 
that allows a user to disengage the strap 35 to remove the 
respirator 10. While the respirator is shown as using only one 
locking member 35 on one side, it is contemplated that both 
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sides of the chin collar 15 can include a locking member that 
releaseably engages the respective ends of the front segment 
15f. 
The respirator 10 can include a power activation button 30b 

and a wireless communication (e.g., Bluetooth R) activation 
device 50 that is externally accessible by a user. As shown in 
FIG. 1, the activation device 50 can be a pushbutton residing 
on a lower edge of the chin collar 15. The wireless commu 
nication activation device 50 can be located at other positions 
of the respirator as well. The wireless transceiver, e.g., Blue 
tooth transceiver, can be held in the power core 30 or at other 
Suitable locations. The wireless communication circuit 
allows a user to communicate with others without removing 
the respirator 10 (for example, respirator 10 to respirator 10 or 
via a cellular phone). The wireless communication can com 
prise a Bluetooth R circuit, which is an open wireless tech 
nology standard for exchanging data over short distances 
(using short wavelength radio transmissions in the ISM band 
from 2400-2480 MHz) from fixed and mobile devices. How 
ever, embodiments of the invention contemplate that the res 
pirator 10 can include additional or alternative wireless com 
munication circuits based on other standards or protocols to 
communicate with other devices. The respirator 10 can also 
be configured without wireless communication capability. 

The power button 30b can reside over a power core 30 that 
holds at least part of an operational circuit 100 that includes a 
flex circuit or a printed circuit board 100c (FIG. 8). The circuit 
100 can monitor for low power and include an audible alarm 
that sounds upon power initiation and low battery power. The 
button 30b can include an LED indicator light 31 that is on 
when the respirator is on. To adjust a wireless communication 
(e.g., Bluetooth) volume, a user can rotate the activation 
button30b. The circuit 100 can include a motor, LED, alarms, 
digital signal processor, power Switch and the like. 
The respirator 10 also includes a cooling source 60, such as 

a powered-pressurized air source, typically a fan 60, residing 
centrally in the front or shield portion of the collar 15f so as to 
be proximate a mouth of a user. Below the fan 60, the device 
can include an exhaust valve 62 in fluid communication with 
an exit port 15e (FIG. 8) that vents a user's breath. The fan 60 
can be a low decibel operating fan of about 35.4 db.A. How 
ever, lower or higher decibel fans can be used (with baffles or 
Sound insulation as appropriate). The fan 60 can be a small 
fan. The fan 60 can have dimensions of 40 mmx40 mmx10 
mm or 40x20 mm and may be a laptop fan. An example of a 
fan 60 is a DC axial fan, 5V 40x20 TAC OUT. 
The fan 60 can be configured to move air at a rate of at least 

about 5 cf/m (cubic feet/minute), typically at least 8 cfm, and 
more typically between about 8-12 cf/m such as about 8.8 
cf/m, about 9 cfm, about 10 cf/m. The fan can operate on any 
suitable voltage including between about 5V-12V. The fan 60 
can have a use life of 16 hours using on-board rechargeable 
batteries 70. The respirator 10 can allow a user to adjust the 
fan speed/air flow or the respirator can self-adjusted based on 
an electronically monitored temperature inside or outside the 
head gear. 

The respirator 10 can have a battery pack 70 that includes 
a plurality of battery cells or batteries that provide sufficient 
power, typically at least about 1000 mA/h, typically about 
2000 mA/h. The battery pack 70 can be held in a battery 
chamber 71 (FIG. 2) on the back of the back segment of the 
chin collar 15. However, the battery pack 70 can be distrib 
uted or held in another location. The battery pack 70 can 
include a plurality of 3.2V LiFEpO4 rechargeable cells. 
These batteries contain no heavy metals, and are Smaller and 
lighter weight than traditional NiCa or Lithium Ion batteries. 
However, other batteries can be used, rechargeable or not. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
Different batteries can be used to power different components 
or a single battery Supply can power all on-board compo 
nentS. 
FIG.5 illustrates that the front of the face shield at the chin 

collar 15f can include a filter chamber 18c that slidably 
receives filter cartridges 19. The filter 19 can have a flexible 
plastic perimeter rim to inhibit solid waste (most of the filter 
can be biodegradable). While it is shown as including a single 
filter chamber 18c, on one side of the font portion of the chin 
collar, multiple filters may be used at any suitable location or 
locations or the single filter can be provided at a different 
location. 

FIG. 8 illustrates that air is pulled in through air inlets 18i 
into filter 19, then internal air flow 25f is directed through 
ducting 22ch around the perimeter of the shield 20 to exit 
through air flow ports 22 at the top of the shield 20. Exhaled 
air 25e can be directed down and away from the face of a user, 
out from the mask 20 using an exhalation valve 62, Such as a 
COOL FLOWTM exhalation valve from 3M Corporation. 
To promote hygiene or inhibit multiple users from sharing 

a respirator 10, the device 10 can include a password, biomet 
ric recognition input, physical lock and key arrangement or 
other lock that inhibits activation by an unauthorized user. 

FIG. 9 illustrates a storage unit 200 for the respirator 10. 
The storage units can be individually sized to hold single ones 
of the respirators 10 or a plurality of the respirators 10. The 
storage units 200 can include a base 201 that includes a 
recharging circuit 202 for the rechargeable batteries 70. The 
storage units 200 can be configured as a wall-mounted Storage 
unit. For example, a station of storage units (or one storage 
unit that holds multiple respirators) can be mounted to a wall 
of a poultry computer control room for ease of access and 
storage. The storage unit can include an acrylic or other 
material cover 202. The base 201 can be configured with a 
wireless recharging circuit 205 that recharges the batteries. 
FIG. 10 illustrates that the base 201 can include exposed 
terminals 205t that connect with terminals on the respirator 
for charging the on-board batteries 70. However, a charging 
cord may also be used to provide the connection for charging 
the respirator 10. The storage unit 200 can provide a sealed 
protective box/container with a hanger that may preserve or 
prolong the life of the filter 19 and/or inhibit the respirator 
from contamination or dirt exposure during periods of non 
use. The respirator 10 can be locked to the base or the sealed 
cover can be locked to inhibit unauthorized use. 
The respirator 10 can include a compliance monitoring 

module that monitors the dates of activation/use. This module 
can be partially or totally "on-board the respirator or can 
reside partially or totally in a control or monitoring station. 
The control station can be in wireless communication with a 
plurality of respirators to monitor for dates/times of activation 
and the monitoring module can send an alert when it is deter 
mined that a user is not in compliance with defined norms, 
e.g., at least 4 hours of each workday or when the respirator is 
not activated for at least a certain number of hours overa work 
week. The monitoring can be triggered based on when a 
worker "clocks in or otherwise correlated to a work sched 
ule. On-board sensors can be used to monitor if the respirator 
10 is actually used versus just “turned on and set aside, 
including moisture or temperature monitors, airflow (particu 
larly for exhaust air flow, Such as through an exhaust valve). 
The circuit 100 can include a clock, timer and/or other moni 
toring input accessible by a remote processor. In some 
embodiments, the monitoring can be based on data from the 
storage unit, e.g., when it is in the storage unit when a worker 
is onsite. Thus embodiments of the invention propose meth 
ods of monitoring for compliance with safety standards. 
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The foregoing is illustrative of the present invention and is 
not to be construed as limiting thereof. Although a few exem 
plary embodiments of this invention have been described, 
those skilled in the art will readily appreciate that many 
modifications are possible in the exemplary embodiments 5 
without materially departing from the novel teachings and 
advantages of this invention. Accordingly, all such modifica 
tions are intended to be included within the scope of this 
invention as defined in the claims. In the claims, means-plus 
function clauses, where used, are intended to cover the struc- 10 
tures described herein as performing the recited function and 
not only structural equivalents but also equivalent structures. 
Therefore, it is to be understood that the foregoing is illustra 
tive of the present invention and is not to be construed as 
limited to the specific embodiments disclosed, and that modi- 15 
fications to the disclosed embodiments, as well as other 
embodiments, are intended to be included within the scope of 
the appended claims. The invention is defined by the follow 
ing claims, with equivalents of the claims to be included 
therein. 2O 

That which is claimed is: 
1. A portable personal respiratory protection device, com 

prising: 
a self-contained head gear member comprising a chin col 

lar that has a front segment that defines a mouth portion 
and attaches to a back segment that is adapted to reside 
over ears of a user and extend about a lower back seg 
ment of a head of the user, wherein the back segment of 
the chin collar comprises a first locking member that is so 
sized and configured to releasably engage a second 
cooperating locking member on the front segment of the 
chin collar for locking engagement and/or size adjust 
ment of the chin collar; 

a visually transmissive face mask extending upwardly as 
from the front segment of the chin collar that, in position, 
is adapted to sealably engage a face of the user, the face 
mask having an outer perimeter with two opposing side 
portions and an uppermost portion extending between 
the two side portions, wherein the headgear member has a 
an open upper portion residing between the uppermost 
portion of the face mask and the back segment of the 
chin collar that, when worn, is adapted to expose a top 
and upper rear portion of a head of the user to environ 
mental conditions; 45 

a filter chamber in the chin collar configured to releasably 
receive a filter for air intake; and 

a plurality of air flow ports residing across the upper por 
tion of the perimeter of the face mask to direct cooling 
air into the face mask. 50 

2. The device of claim 1, wherein the face mask outer 
perimeter comprises a curvilinear frame that rises from 
opposing sides of the front segment of the chin collar and 
defines the uppermost portion of the face mask to terminate 
above a brow line and across a forehead of the user. 

3. The device of claim 2, further comprising an inner seal 
ant material attached to the frame and the front segment of the 
chin collar, wherein the air flow ports are defined in an upper 
portion of the inner sealant material. 

4. The device of claim 1, further comprising a fan held in 
the front segment of the chin collar in fluid communication 
with the airflow ports, a wireless communication circuit held 
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in the chin collar, and a power source held in the chin collar, 
the power source configured to power the fan and wireless 
communication circuit. 

5. The device of claim 4, wherein the wireless communi 
cation circuit comprises a short wavelength radio transmis 
S1On C1rCu1t. 

6. The device of claim 1, wherein the chin collar releasably 
holds the filter on one side of the front segment of the chin 
collar, and wherein the second locking member is on an 
opposing side of the front segment of the chin collar. 

7. The device of claim 1, wherein the front segment of the 
chin collar has a width sufficient so that a lowermost portion 
is adapted to reside above a neck of the user proximate a chin 
of the user and an uppermost portion is adapted to terminate 
proximate but under a nose of the user, and wherein the 
visually transmissive face mask defines a wide field of view, 
and wherein the back segment of the chin collar has a sub 
stantially constant width of between about 1.5-3.5 inches. 

8. The device of claim 1, wherein the back segment of the 
chin collar comprises a padding layer that extends inside an 
outer shell of the back segment and has a width sufficient to 
cover a respective ear of a user, and wherein the padding is 
releasably engaged to the back segment of the chin collar for 
cleaning or replacement. 

9. The device of claim 1, wherein the first locking member 
is a ratcheting buckle and the second cooperating locking 
member is a receiving shaft, wherein the device further 
includes a quick release button to allow the buckle to be easily 
disengaged by a user. 

10. The device of claim 1, further comprising a power 
on/off member with an adjustable volume control residing on 
the back segment of the chin collar proximate an ear of the 
USC. 

11. The device of claim 1, wherein the back segment com 
prises an outer shell that resides over an inner padding layer 
and right and left ear portions, and wherein the back segment 
outer shell comprises a plurality of apertures residing proxi 
mate each earportion of the back segment to thereby allow for 
increased sound penetration. 

12. The device of claim 1, further comprising a fan residing 
in a front medial portion of the front segment of the chin 
collar, wherein the fan is configured to generate airflow in the 
device of between about 6-10 cubic feet/minute. 

13. The device of claim 12, further comprising a battery 
chamber in the back segment of the chin collar for powering 
the fan. 

14. The device of claim 1, further comprising an external 
power activation member residing in the back segment of the 
chin collar over an internal circuit board and a wireless com 
munication activation member residing in the front segment 
of the chin collar. 

15. The device of claim 1, in combination with a storage 
unit comprising a battery charging circuit. 

16. The device of claim 15, wherein the storage unit is a 
wall-mount unit having a base that holds the personal respi 
ratory protection device and recharges batteries in the back 
segment of the chin collar when held thereon. 

17. The device of claim 15, wherein the storage unit further 
comprises a visually transmissive lid that closes against a 
base to enclose at least one personal respiratory protection 
device therein. 


