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57 ABSTRACT 

A protective environmental suit and helmet device 
having retaining means in the lower portion of the hel 
met and sealing means in the margin of a distensible 
neck portion of the suit adapted to engage over the 
retaining means on the helmet to provide a quick seal 
ing of the suit to the helmet to protect the wearer 
from a hostile environment. 

21 Claims, 11 Drawing Figures 
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PROTECTIVE GARMENT 
BACKGROUND OF THE INVENTION 

The invention herein described was made in the 
course of or under a contract with the Department of 
the Army. 

1. Field of the Invention 
This invention relates to making of quick and secure 

connections between adjacent detachable portions of a 
body garment, and more particularly to connections 
that can be made very rapidly between a neck or collar 
portion of a body protective or environmental garment, 
and a helmet portion thereof, to produce effective gas 
tight sealing between the connected portions. An en 
vironmental garment, as the term is used herein, relates 
to a body covering which encases all or part of the 
wearer's body to give protection against undesirable 
contact with hostile elements in the external environ 
ment such as nerve gas, atomic fallout, or the like. 

2. Description of the Prior Art 20 
There are numerous devices by which a closure can 

be made between adjacent parts or portions of body en 
casing garments including connections of a neck por 
tion of a body suit to a helmet. While some of these 
provide a detachable connection between such parts, 25 
there has been heretofore lacking in such devices a sim 
plified, lightweight construction having a capability of 
at once making the connection between the parts and 
providing for instant gas-tight sealing of the joint in a 
quick and simple manner so that the wearer can 30 
breathe ambient air until it is required to fully seal the 
connection. Also, the prior art devices do not provide 
satisfactorily under difficult operational conditions for 
establishing a gas-tight seal around selected peripheral 
portions of the helmet and neck collar with the 35 
remainder of the seal quickly connectable and discon 
nectable so the wearer has a full supply of ambient 
breathing air until necessary to complete the sealing of 
the parts of the garment to be connected and provide a 
total disengagement of the parts to be connected when- 40 
ever desired. 
The present invention fills a long-felt need for a sim 

plified, lightweight sealing means or device for sealing 
together portions of a protective body garment, to give 
the freedom of full or partial gas-tight attachment or 45 
detachment between the portions to be connected with 
the capability for instant completing and sealing the 
connection from a partially sealed condition in which 
the wearer has full breathing access to ambient air. Ac 
cordingly, this invention contemplates an environmen- 50 
tal suit and helmet device forming a body covering gar 
ment that has a distensible sealing collar adapted to be 
quickly extended over and tightly self-sealed to the 
edge of a protective helmet and maintained in place by 
retaining means positioned on the collar. The helmet 
may be provided, advantageously, with retaining means 
in its lower edge for cooperative engagement of the 
retaining means in the collar to provide for quickly 
handlocating and/or holding the margin of the collar in 
place connected around the lower edge of the helmet. 
Such action can be effected by quick hand distension of 
the collar so as to engage one retaining means over the 
other to provide the quick connective sealing of the suit 
to the helmet which protects the wearer against contacts 
with whatever deleterious elements may be present in 
the external environment. 
The respective retaining means on the collar and hel 

met may each be one or more individual retaining 
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means shelves or ledges protruding around the rims 
thereof such as a first and a second retaining means 
ledge located respectively at a rear and a front edge on 
both the helmet and the collar or neck shroud that is to 

S be connected thereto. Where the helmet has a protec 
tive shell that is the off-face portion and a slidable face 
shield for covering the face, a first retaining means 
ledge can extend along the edge of the helmet shell at 
the back and a second such ledge along the lower edge 
of the face shield with sealing surfaces for collar at 
tachment above the ledges around the helmet 
periphery. In the case of the collar, such individual 
ledges can incorporate a collar sealing means in the 
form of individual neck sealing gaskets, such as a first 
and a second such sealing gasket or means respectively 
positioned around front and rear margin portions of the 
collar. The gaskets are adapted to be compressively en 
gaged against the sealing surfaces on the helmet and 
make a gas impervious seal therebetween. In some 
cases the collar sealing means can be provided as 
separate from incorporation with the retaining means. 
To produce the required tight sealing the neck seal 

ing gaskets are made advantageously as elastomerically 
compressible and distensible lips providing for selec 
tively extending the collar over the ledges on the hel 
met and have sealing surfaces for sealing redially and 
circumferentially against the helmet contours and in 
some cases axially down on the ledges thereof to 
produce the gas-tight sealing. The gaskets can with ad 
vantage be semi-circular or U-shaped and joined 
together at their ends in separate planes angled one to 
the other to form the collar sealing means as a continu 
ous ring-like lip protruded inward of the collar upper 
margin so as to effect the desired sealing around the full 
periphery of the helmet or only a portion thereof. 

Cooperative fastening means, which can be snap 
type connectors, or the like, can be provided in the 
margin of the neck sealing gasket at sides and back of 
the collar and on the helmet lower edge for fixing the 
position of the collar circumferentially on the helmet 
and provide for distended holding of it fully sealed to 
the helmet around only a part of its periphery when 
that is desired. Such fastening means, when engaged, 
can also provide for hinging the front portion of the 
collar to sides of the helmet disengaged from the front 
periphery thereof in readiness to be distended or ex 
panded up over helmet lower front edges when neces 
sary to complete a full peripheral sealing of the collar 
to the helmet. 

In order that the collar sealing means may have the 
requisite easy sealing the collar or neck portion can be 
distensible or stretchable in whole or in part, for exam 
ple, as by use of bias cut or elastic fabric, or ad 
vantageously can be provided with one or more elasti 
cally stretchable gores or panels inserted in the collar 
margin and joined into a part of the collar means. This 
construction provides for the collar to be handgrasped 
to stretch it over the helmet edges above the retaining 
means therein which effects the quick completion of 
the gas-tight sealing thereto. 
One or more stretch preventing means such as a non 

stretchable strap also can be advantageously provided 
around one or more portions of the collar and be con 
nected to the helmet and span the stretchable panels, 
when used, in order to hold or lock the seal between 
helmet and collar against being broken by accidental 
displacement of the connected portions. 
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When the helmet shell and face shield have contours 
producing areas of peripheral surface offset additional 
protruding seal means such as gasketing wedges can be 
associated with the collar sealing means for sealing in 
these areas to assure the gas impervious seal or connec 
tion of the collar to the helmet. Such wedges can pro 
vide simultaneous radial and circumferential compres 
sive sealing against angled surfaces such as where one 
or more surfaces to be sealed lie in planes normal to 
one another. 

It will be appreciated that an assembly produced by 
the device of this invention provides an operationally 
effective garment connection which can be worn fully 
sealed or sealed only in part in readiness to form a 
complete annular seal with its mating garment part, or 
the connected parts can be disengaged partly or 
completely whenever the environment changes. 
The above and further objects and advantages of the 

invention will become more apparent from attention to 
the annexed drawings and description of a preferred 
embodiment thereof which are presented as only illus 
trative and not as limitative of the inventive concepts 
herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view of a protective en 
vironmental suit and helmet device of this invention 
with the helmet and collar portion of the suit sealed 
together around their full peripheral extent and locked 
against displacement by the stretch preventing strap; 

FIG. 2 is a side elevational view of the device of FIG. 
1 showing the back part of the collar sealed to the hel 
met, the stretch preventing strap unsnapped therefrom 
and the front part of the collar detached and dropped 
down from the helmet to permit normal breathing; 

FIG. 3 is a side elevational view similar to FIG. 2 with 
the collar fully detached from the helmet; 

F.G. 4 is a side elevational view of the suit and hel 
met device sealed as in FIG. 1 partially broken away to 
show the front and rear neck sealing gaskets sealing 
against the helmet and the stretch preventing strap in 
its position when locking the front portion of the seal in 
place; 

FIG. 5 is a plan view from above of the collar show 
ing the ring-like collar sealing means with its sealing 4. 
wedges with broken lines added to show the position of 
the face shield, and the helmet shell and sealing strip 
when the collar is sealed to the helmet; 

FIG. 6 is an elevational view of the right-side half of 50 
the collar as seen from the inside, taken along line 6-6 
of FIG.5; 

FIG. 7 is an elevational view partly in section taken 
along line 7-7 of FIG. 6; 

FIG. 8 is an enlarged fragmentary plan view of the 
central left side of the collar circled in FIG. 5; 

FIG. 9 is a front elevational view taken along line 9 
9 of FIG.3 showing a portion of a forward directed side 
edge of the helmet and the face shield sealing strip with 
the face shield in broken lines for clarity; 

FIG. 10 is a fragmentary elevational view of an inside 
surface of the helmet lowerfront edge taken along line 
10-10 of FIG. 9 with phantom lines added to show a 
portion of the collar sealing means in sealing position; 
and 

FIG. 11 is a fragmentary front perspective view of 
the left side of the helmet showing in dashed lines the 
relative position of the collar when sealed thereto. 

4. 
DESCRIPTION 

In the drawings, a body covering garment or protec 
tive environmental suit and helmet device of this inven 
tion that incorporates the selective sealing between ad 
jacent portions of the garment is indicated generally by 
the numeral 20. The garment includes a body encasing 
suit 22 having attached to it by means of sewing, ce 
menting, heat sealing, or the like, a tubular neck por 
tion or collar 24. The collar is adapted to be sealingly 
attached to an associated helmet 26 that includes an 
off-face portion or protective shell 28 and a face cover 
ing portion or face shield 30 that has side wings pivoted 
in the sides of the helmet so it can slide between 
retracted-up and lowered positions. The construction 
of opposite left and right sides of the helmet, its face 
shield and the collar of the suit are the same but in mir 
ror opposite arrangement with the letter a generally 
used to denote parts on the right side comparable to 
parts at the left side. 
A first ledge-like retaining means is provided around 

the lower sides and back periphery of the helmet shell 
28 by a neck or collar retaining ledge or shelf 34 that 
protrudes from the surface of the shell and is available 
to support portions of the suit collar 24 in place when it 
is attached only around the back portion of the helmet. 
This shelf can also cooperate with a lower flange 36 
that forms a second ledge-like neck or collar retaining 
means extending out from the lower edge of the face 
shield 30 around front and forward sides of the helmet 
for retaining the suit collar on front portions of the hel 
met when the collar is to be sealed thereto around its 
full periphery. 
A rear neck sealing gasket 38 and a front neck seal 

ing gasket 40, respectively forming first and second 
ledge-like and approximately U-shaped neck sealing 
means are oppositely arranged around the upper mar 
gins of respective inner back and front parts of the col 
lar 24 to provide sealing means for making a gas-tight 
connection to the helmet outer surfaces. Each of these 
neck sealing gaskets is elastically stretchable so the col 
lar can be redially distended around its margin for 
elastically sealing it against the helmet and are 
elastomerically somewhat compressible to have good 
surface sealing characteristics. The U-shaped neck 
sealing gaskets are disposed in planes forming an angle 
of about 40 with respect to the horizontal and have 
their respective right and left ends connected together 
at each side to form a compressible continuous ring 
like gasket or collar sealing means 42 that borders the 
free open end or rim of the collar. The rear and front 
neck sealing gaskets can be selectively hand attached 
to the helmet to make a detachable seal only along the 
back of the helmet by means of three sets of mating ele 
ment snap fasteners 44 located at sides and back of the 
device, or the gaskets can make a seal between the full 
periphery of the collar and helmet by action of a pair of 
elastically stretchable gores or panels 48 and 48a that 
are set into opposite frontside margins of the collar 24. 
The panels provide for the front half or part of the col 
lar to be elastically distended or expanded outward to 
engage its neck sealing gasket 40 over the face shield 
lower flange 36 for sealing the collar elastically to the 
front of the helmet. 
To supply the wearer with life support air when the 

collar 24 is fully sealed to the helmet, helmet shell 28 
defines an air inlet aperture 50 and has a hose connec 
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tor 52 operatively connected thereto which is adapted 
to have attached to it an intake air hose 54. The air 
hose, in turn, operatively connects at its end not shown, 
with a source of air, also not shown, such as a respirator 
back-pack which can be hand controlled by the wearer 
to supply breathing air into the helmet and suit when 
needed with exhaust means for the air positioned in the 
front of the collar. 

It can be seen that the helmet shell 28 further defines 
a front edge 56 that extends in use across the wearer's 
forehead and turns downward at each side of the face 
where it presents substantially vertical forward directed 
side edges 58 and 58a at respective right and left sides 
of the helmet. A face shield sealing strip 60 is cemented 
to the helmet shell along the inner margin of the front 
edge 56 continuing along the edges 58 and 58a and ter 
minates at each end in an inward directed sealing strip 
enlargement 62, each of which has a respective flat 
upper face 64. The sealing strip 60 is approximately 
rectangular with a V-shaped groove 66 to provide 
greater elastic compressibility and sealing when the 
sides of the groove are compressed one toward the 
other. Sealing strip 60 also presents a flat forward 
directed sealing strip edge 68 that borders the edge of 
the helmet and has a flat rear directed sealing strip edge 
70 for sealing against upper edges of the face shield. 

In addition to its lower flange 36 face shield 30 has 
an upper flange 72 which extends outward from the 
surface of the shield along its outer upper edge and 
downward along the sides terminating at the shield 
lower edge. The upper flange, when the face shield is in 
its lowered position, makes sealing abutment against 
the rear directed edge 70 of the face shield sealing strip 
60 and when held in this position the bottom side edges 
of the face shield also seal by abutment on the flat 
upper faces 64 of the sealing strip enlargements 62. It 
will be seen that the ends of the lower flange 36, when 
the face shield is in its lowered position, terminates 
short of the forward directed side edges 58 and 58a of 
the helmet shell producing a gap 74 therebetween 
which assists in the making of a tight full peripheral 
seal. 

It will be observed that the retaining shelf 34 is posi 
tioned above the lower edge of the helmet and con 
structed to taper progressively outward from the sur 
face thereof with its forward ends beginning at loca 
tions near forward left and right lower sides of the hel 
met shell. The shelf ends are spaced slightly to the rear 
of front to rear midpoints on the helmet and behind the 
forward directed side edges 58 and 58a so as not to 
protrude the shelf beyond the widest lateral dimension 
of the helmet. This construction provides a smooth un 
stepped helmet surface at its center side areas for easy 
sealing connection of the collar thereto and produces a 
saving in helmet weight. From these locations the shelf 
extends around the back of the helmet where it is 
widest at its rear midpoint providing a crescent-like flat 
upper directed collar retaining surface. When the hel 
met is worn, shelf 34 is roughly horizontal with the hel 
met surfaces above its retaining surface available for 
sealing engagement with the rear neck sealing gasket 
38. 

Positioned in the helmet shell above the shelf 34 are 
male elements 76 of the three sets of mating element 
snap fasteners 44 for sealing the collar to the back half 

10 

6 
or part of the helmet. One of these male elements is 
located on the center line of the helmet at the rear and 
the other two male elements on opposite sides of the 
shell at about its front to rear midpoints at the location 
of the pivot points in the wings of the face shield within 
the shell. This is just in front of the ends of the shelf 34 
so all the elements 76 are in about horizontal parallel 
alignment with the shelf and about midway between its 
ends and the forward directed side edges of the shell. 
Also affixed to the helmet are left and right male por 
tions 78 and 78a of an additional pair of sets of strap 
holding snap connectors. These connector male por 
tions are positioned on either side of the helmet shell 

15 just above the forward located male elements 76 and 
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provide a pair of straps to be attached to the helmet to 
lock the front of the collar against being stretched away 
from its seal to the helmet. 

Turning, in greater detail, to the construction of the 
stretchable neck collar 24 of suit 22, it can be seen that 
it has an approximately circular tube-like cross-section 
which terminates in a free upper edge that is cut high at 
the back to have a roughly horizontal rear upper edge 
portion engageable over the shelf 34 and a lower cut 
front collar part that has a downward angled upper 
edge portion for fitting over the lower flange 36 on the 
face shield. The neck collar 24 has attached to it the 
collar sealing means 42 that provides the rear and front 
neck sealing gaskets 38 and 40. Each of these has a 
thick shelf-like inward directed collar retaining lip 80 
and 82 having a rectangular cross-section each defining 
a U-shaped or semi-circular vertical sealing surface 84 
and 86 for sealing the collar to the helmet surface 
around its respective half of the helmet periphery. As 
the ends of the neck sealing gaskets are joined together 
the lips 80 and 82 provide the collar sealing means 42 
with a continuous ring-like vertical sealing surface 
available to engage the helmet around its full 
periphery. The collar sealing means 42 has a thin de 
pending annular skirt 88 from which the lips 80 and 82 
are protruded inward and which provides for attaching 
them to the fabric of the main body of the collar 24. It 
will be appreciated that this ring-like construction on 
the collar provides it with a continuous inward directed 
lip which can be fitted over the ledges on the helmet 
and retain the collar in position thereon with sealing 
between their adjacent corresponding surfaces. The 
collar sealing means 42 is a blend of gas impervious 
neoprene elastomers which gives good compressive 
sealing against the helmet surfaces and also provides 
the requisite elasticity without tearing during stretching 
and use. 

Collar sealing means 42 further has extended 
through its upper margin in the neck sealing gasket 38 
part of it three female elements 90 of the sets of mating 
element snap fasteners 44 formating with the male ele 
ments 76 that are affixed on the helmet shell as hereto 
fore stated. When connected, these elements hold the 
compressive sealing engagement of collar 24 to the hel 
met at the back. The forward ones of the female ele 
ments 90 are located at the forward ends of the rear 
neck sealing gasket 38 and are spaced closer together 
than their corresponding male elements 76. In this way 
distension of the rear portion of the collar 24 to engage 
the mating snap fastener elements compresses the rear 
neck sealing gasket 38 against the helmet surface shelf 
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34 and holds the gas-tight sealing when the front part of 
the collar is not in sealing position at the front. With the 
collar snap fastened about sides and back of the hel 
met, the forward pair of snap fasteners also anchor the 
rear ends of the front neck sealing gasket 40 at sides of 
the helmet shell for hinge-like collar action at the front. 
(See FIG. 2) 

Just forward of the approximate midpoint of the 
sides of the neck portion the collar skirt 88 extends 
downwardly at either side in an arrowhead to form the 
stretchable panels 40 in V-shape or triangular form of 
the same two-way stretch elastomeric material that 
forms the sealing means 42 and its skirt 88. Each panel 
is roughly equilateral and set point down into a 
matching V-shaped or triangular notch in the margin of 
the fabric which forms the main body of collar 24. The 
panels are positioned so their upper edges extend from 
each of the snap fasteners elements at the sides of the 
collar to well forward thereof. Thus, with the collar in 
its fully sealed position the panels extend forward of the 
ends of the lip-like lower flange 36 on the visor or face 
shield, thus spanning the gaps 74. Also in this area, the 
front neck sealing gasket is provided at its opposite 
sides with a pair of integrally formed inward directed 
sealing protuberances or wedges 94 and 94a. These 
give additional sealing engagement of this gasket radi 
ally against the surface of face shield 30 and in a front 
to rear or circumferential direction against the forward 
directed side edges 58 and 58a of the helmet shell 22 
where the juncture of these parts forms a stepped con 
tour to the helmet surface. The wedges 94 taper 
gradually inward of the principal inner circumference 
of gasket 38 enlarging gradually towards the rear to just 
past the center of the stretchable panels 40 where it ter 
minates in a step having flat vertical and rear directed 
sealing surface 96. Left and right side wedges also have 
at their rearward ends tapered downward directed tips 
98 and 98a which in sealing position fit into an as 
sociated gap 74 on the helmet and provides the sealing 
surface 96 with a substantial area for abutment against 
both the forward directed side edges 58 and 58a of the 
helmet and the forward directed sealing strip edge 68 
due to the width of the step. As will be appreciated, 
with the collar sealing means 42 in its sealing position 
on the helmet there will be an elastic hoop-like effect 
pressing the wedges 94 into tightened sealing engage 
ment against the face shield and shell which effectively 
seals the collar to these parts where they meet at the 
sides. This effect produces with the remainder of the 
collar sealing means the gas impervious circum 
ferentially directed sealing at the sides and radially in 
ward around the helmet. Also, as the width of the 
stretchable panels 40 decreases downwards they pro 
vide a progressive diminishing in the stretch afforded to 
the collar from its upper edge downward. The greater 
stretch of the top permits the collar to be sufficiently 
distended to engage the front neck sealing gasket 40 
over the face shield lower flange 36 by accommodating 
for the thickness of the lip 82 and the wedges 94 while 
the lesser stretch below allows for the collar to have 
sufficient stiffness to remain in expanded tubular con 
dition for comfort and easy neck movement of the 
Weae. 
As heretofore indicated the material of the collar 24 

is slightly distensible largely due to the natural "give' 
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8 
of the fabric used and this assists to provide compres 
sive sealing of the rear neck sealing gasket 38 at the 
back of the collar to the helmet by the mating together 
of the respective elements of the snap fasteners 44 
holding the seal in place and maintaining the parts 
secured together at the back and sides. Major distensi 
bility or stretch of the collar is provided, however, by 
the elastically stretchable panels 40, and it will be ap 
preciated that they can be of greater or lesser extent 
and can take a variety of shapes. 

For limiting the stretch around the front part of col 
lar 24 a heavy stretch preventing strap 100 of non 
stretch material such as webbing is sewn to the outer 
surface of the collar upper margin between the forward 
directed edges of the stretch panels 48 limiting any 
stretch to the area of the elastic panels during place 
ment of the collar front part over the lower flange on 
the face shield. The strap continues at each side, from 
its attachment at the stretchable panels, in a pair of free 
strap extensions 102 and 102a at respective left and 
right side ends terminating in a reinforced bight, that 
provide pull tabs to disconnect the strap. Snap connec 
tor female portions 104 and 104a are respectively posi 
tioned in the tabs and can be matingly engaged over the 
corresponding male portions 78 and 78a positioned on 
sides of the helmet and behind the rear terminations of 
the stretchable panels 48. When engaged on the helmet 
strap 100 provides holding means to additionally 
secure the front of the collar to the face shield and its 
extensions press in against wedges 94 forcing them 
radially tightly against the face shield and also draw the 
wedge sealing surfaces 96 rearward in tight abutment 
against the forward directed side edges 58 and 58a 
tightening and locking the sealing in this area. 
The invention provides a high degree of flexibility in 

operation and use against the possibility of wearer con 
tamination from hostile elements of the external en 
vironment which can be seen particularly from FIGS. 1 
through 4. Thus, the wearer can, when there is only a 
slight or no possibility of encountering such hostile ele 
ments, for example, radioactive particles or poison gas, 
wear the protective suit and helmet device 20 fully un 
connected as in FIG. 3 with the face shield in lowered 
or down position as there shown, or in a retracted-up or 
off-the-face position, for breathing the atmosphere of 
the external environment. If greater caution is required 
the wearer with the suit and helmet donned, can reach 
up and engage the center rear set of snap fasteners 44 
thus initially positioning the collar rear sealing lip 80 
against the helmet over its shelf 34 which begins a seal 
ing of the back part of the collar to the rear of the hel 
met. The wearer then grasps the upper edge of the col 
lar and pulls forward on each side of the rear neck seal 
ing gasket 38 compressing it against sides and rear of 
the helmet. He then engages the forward sets of the 
snap fasteners 44 at respective opposite sides of the 
helmet which holds the seal of the rear neck sealing 
gasket, and thus the collar, to the back of the helmet. 
This sealing establishes a detachable gas impervious 
seal around approximately 180' about the back of the 
helmet and the suit and positions the device as shown in 
FIG. 2 with the wearer still able to breathe the external 
atmosphere and the device in readiness to complete 
total sealing of the neck of the suit to the helmet. If, due 
to the presence of gas or other hostile environment, it 
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becomes necessary to quickly complete total sealing 
together of the helmet and suit, starting from the par 
tially sealed condition of FIG. 2, the wearer quickly 
grasps the front part of the collar by its free upper edge 
and lifts its hinge-like from its snap fastener anchoring 
connection at the helmet sides. In the same action the 
wearer distends the collar front forward by the elastici 
ty of the front neck sealing gasket 40 and the stretcha 
ble panels 48 and engages the lip 82 over the face 
shield lower flange 36. When the wearer releases the 
collar, its elastic portions retracts or draws its sealing 
gasket 40, and with it the front part of the collar, for 
self-sealing against the outer surface of the face shield, 
and forces the wedges 94 into their sealing positions as 
pointed out above which completes gas-tight sealing 
together of the peripheral edges of the collar 24 with 
the helmet 26. The wearer can then breathe life sup 
port air supplied through air hose 54 as will be ap 
preciated and can make largely unimpaired normal 
head movements in either the partial or fully sealed 
condition of the garment. 
The strap extensions 102 and 102a can then be hand 

snapped to the helmet as stated above which prevents 
any stretching of the front part of the collar away from 
the helmet so as not to become accidentally dislodged 
from its seal therewith during activity by the wearer. 
The front portion of the complete seal is quickly disen 
gageable in a reverse manner to that described above, 
for example, by disconnecting the strap extensions and 
distending the collar outward and hinging it downward 
at the front to remove it from the face shield lower 
flange 36 which releases about 50 percent of the seal. 
This reestablishes the partially unsealed connection of 
FIG. 2 and by disconnecting of the snap fastener sets 44 
the seal can be completely disengaged for the condition 
of FIG. 3. In extreme emergency the entire collar seal 
ing means can be elastically engaged around the helmet 
and the snap fasteners connected thereafter, for sealing 
attachment followed by snap connecting. 

It will be appreciated that the distension limit of the 
fabric of the collar about its back or rear portion pro 
vides a stretch preventing means to maintain the seal at 
the back locked against elastic displacement around 
the approximate 180° of arc around the back of the hel 
met by its pulling from side midpoints of the helmet in 
back to front directions. Also, the stretch prevention 
strap 100 provides a stretch preventing means pulling 
from side midpoints in a front to back direction against 
the front 180' of arc around the helmet with over 
lapping at the helmet sides of the end connections of 
these front and back portion stretch preventing means 
so as to provide stretch prevention around the full 
periphery of the helmet. 

It will also be appreciated that the ledge formed 
around the helmet by the shelf 34 and the lower flange 
36 can be made substantially complete around the hel 
met periphery by extension of their lengths and in some 
cases use of the wedges 94 on the collar can be 
dispensed with. The shelf and lower flange also could 
be of somewhat lesser extend and/or be interrupted 
along their length or be provided in various ways such 
as by channels or other contouring. Also, the neck por 
tion could be formed entirely of suitable elastically 
stretchable material to provide for the necessary quick 
sealing with one or more stretch prevention means such 
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10 
as separate or attached straps that can lock the seal 
around the helmet. Further, the retaining ledges on the 
collar in some cases may be of shorter or interrupted 
length with sealing surfaces to make the gas-tight con 
nection with the helmet provided separate from the 
retaining ledges. The helmet, which in the preferred 
embodiment is of rigid hard surfaced and gas impervi 
ous material, is supportable on the wearer's head by a 
headband with webbing, attached to the helmet shell. 

Various gas impervious materials may be used for 
providing the suit and its collar or neck portion such as 
by flexible rubberized woven fabric or the like with the 
helmet shell and face shield constructed of suitable 
metal or plastic materials and the fastening means and 
connectors used can be metal spring-type snaps or in 
some cases may be other connectors such as Velcro, 
buckle-like connectors or other suitable type at 
tachment means. The collar sealing means 42 can be 
formed from any flexible suitably rubber-like material 
that provides the necessary compressive quality for 
sealing to the helmet together with the requisite com 
bination of the ability to stretch without tearing. 

It will be appreciated that the gas-tight sealing with 
this invention is produced by engagement of the verti 
cal sealing surfaces 84 and 86 on the collar against the 
helmet outer surface. However, engagement over the 
shelf 34 and flange 36 by the flat surfaces of the under 
sides of the lips 80 and 82 may in some cases also pro 
vide additional sealing assisted by the weight of the suit. 
With the construction of this invention a significant 

saving in weight can be made in a quick sealing suit and 
helmet by providing the helmet shell with a low profile 
as by a shortened nape portion and forming the ledge 
thereon either horizontally or at an angle to the helmet 
lower edge. Also, the shell need not require a chin 
covering portion on it to effect sealing of the suit to the 
helmet as the neck sealing gaskets can selectively seal 
respectively to the helmet shell periphery at a high lo 
cation in the back and at an angle thereto low in the 
front on the face shield, with the sealing and locking 
being effected by separate opposite pulling of the seal 
ing gaskets against the helmet surfaces along two angu 
larly disposed planes. 
While presently preferred embodiments of this in 

vention have been illustrated and described it will be 
understood that their teachings can be incorporated in 
whole or in part in many variations without departing 
from the spirit and scope of the inventive concepts con 
tained herein. 

I claim: 
1. In a garment for protecting its wearer from the ef. 

fects of a hostile environment, a body covering gar 
ment, said garment having a distensible sealing neck 
collar having an edge opening adapted to extend over 
and tightly engage a sealing edge of a protective helmet 
to form a seal between said neck collar and said edge, 
said neck collar having greater stretchability along said 
edge opening then below it; a first retaining means posi 
tioned in said neck collar adapted to releasably at 
tached a portion of it to an edge of such helmet along 
an off-face portion thereof, and a second retaining 
means positioned in said neck collar adapted to 
releasably attach a portion of it to an edge of such hel 
met along the face covering portion thereof whereby 
said neck collar along its face covering portion can be 
dropped out of sealed engagement with such helmet. 
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2. The garment of claim 1 in which said distensible 
sealingneck collar is formed from rubber. 

3. The garment of claim 1 in which said distensible 
sealing neck collar is formed from an impervious 
fabric. 

4. The garment of claim 1 in which said distensible 
sealing neck collar has at least one elastic insert posi 
tioned in the margin of said neck collar to provide said 
distensibility. 

5. The garment of claim 4 in which said elastic insert 
is gore-shaped with the pointed part of the gore in the 
neck collar. 

6. The garment of claim 5 in which a gore is posi 
tioned on each side of said neck collar. 

7. The garment of claim 1 in which said first and 
second retaining means are projections positioned in a 
portion of the inner surface of said neck collar adapted 
to engage outwardly extending mating ledges posi 
tioned in an outer surface of a lower portion of a hel 
net. 

8. The garment of claim 1 in which said neck collar 
in the area of said first retaining means has fastening 
means adapted to engage mating fastening means on an 
off-face portion of a helmet to maintain that portion of 
said neck collar in releasable fixed engagement with 
such helmet. 

9. The garment of claim 8 in which said fastening 
means on said neck collar are snap fasteners. 

10. The garment of claim 8 in which the fastening 
means in said neck collar portion are spaced so that 
said neck collar along the face covering portion is 
distensible to make sealing contact with an edge of said 
helmet when the fastening means are in fastened en 
gagement. 

11. The garment of claim 8 in which said neck collar 
has releasable holding means thereon for securing to an 
off-face portion of a helmet a portion of said neck col 
lar that sealingly engages such helmet along the face 
covering portion thereof. 

12. The garment of claim 11 in which said holding 
means are straps attached to the outer periphery of the 
margin of said neck collar. 

13. The garment of claim 12 in which said straps in 
clude snap fasteners. 

14. The garment of claim 1 in which said neck collar 
having therein said first retaining means is substantially 
horizontal and said neck collar having said second 
retaining means therein is adapted to be angled 
downwardly therefrom. 

15. The garment of claim 1 in which said body cover 
ing garment has ventilation means therein for sustain 
ing the wearer in a hostile environment when said neck 
collar is in sealing engagement with an edge of a hel 
net. 
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16. A suit for protecting its wearer from the effects of 

a hostile environment, comprising: a body covering 
garment having a protective helmet sealingly engaged 
therewith, said garment having a distensible sealing 
neck collar extending over and tightly engaging a seal 
ing edge of said protective helmet, said neck collar hav 
ing greater stretchability along said edge then below it; 
a first collar retaining means positioned in the back and 
side portions of said neck collar; a second collar retain 
ing means positioned in the front portion of said neck 
collar; said helmet having a face covering portion 
therein, and having. a first Sing: Egg said first collar retaining means in the back and side 
portions of said neck collar and a second retaining 
means engaging said second collar retaining means in 
the front portion of said neck collar; first fastening 
means in the side and back portion of said neck collar; 
second fastening means in said side and back portions 
of said helmet lockingly engaging with said first fasten 
ing means to retain the side and back portion of said 
neck collar in sealing engagement with side and back 
edges of said helmet; and securing means attached to 
the front portion of said neck collar having means 
therein for releasably attaching to said helmet to main 
tain the front portion of said neck collar in sealing en 
gagement with the face covering portion of said helmet. 

17. The protective suit of claim 16 in which said 
distensible sealing neck collar has stretchable gores 
providing said stretchability therein, one gore on each 
side of said neck collar, whereby removal of said front 
portion of said neck collar from engagement with the 
edge of said visor permits the front portion of said neck 
collar to drop away from said face covering portion of 
said helmet. 

18. The protective suit of claim 16 in which said 
fastening means are positioned at the back and sides of 
the outer surface of said helmet. 

19. The protective suit of claim 16 in which said face 
covering portion of said helmet is a visor that is mova 
ble to expose the face of the wearer when said second 
retaining means is released from sealing engagement 
with saidvisor. 

20. The protective suit of claim 16 in which said face 
covering portion of said helmet is a visor which is 
retractable and is in sealing engagement with said hel 
met and said neck collar when in face covering position 
with said second retaining means engaging said visor 
along the edge of the face covering portion thereof. 

21. The protective suit of claim 16 in which said neck 
collar has a substantially horizontal portion having 
therein said first collar retaining means and has a por 
tion adapted to be angled downwardly therefrom hav 
ing therein said second collar retaining means. 
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