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[57] ABSTRACT 
This speci?cation discloses an environmental suit fabri 
cated from ?exible material. The suit has a hoop sup 
ported entrance. The hoop is sealed to the entrance 
module and an entrance tunnel provides access to the 
suit. The entrance module folds accordian style for 
storage, and a unique loose, unsupported umbilical sec 

10;;R 3 umAv... 317m 1/ id ,Um Hal-‘lull 2422., “A $53 "uni-h. 1 m.u7n " .,2 A “51 mmmsa MWmSI...» . . . a/ "nu-D8 mnm52 . n . 11 Haul WMWS 
m 

mmm , mmuB WIMS. mmf? l . 6 Clo .Cd3 Std u i U.mF 1]] 218 555 [[[ 
[56] References Cited tion is attached to the suit. The entire suit, umbilical 

UNITED STATES PATENTS 

11/1970 Kosmo et 205,571 7/1878 

1,954,122 
2,649,583 
2,813,022 

section and tunnel may be stored in the entrance mod 
ule. Semi-rigid boots are provided for easy ingress and 

Northrup.. 
4/1934 Fiori......... 
8/1953 Schae?‘en. 
11/1957 

3,103,016 9/1963 
3,292,179 
3,323,846 
3,372,495 
3,439,966 4/1969 Perkins et 21. 
3,447,584 6/1969 

3,537,668 

12/1966 
6/1967 B0ddy..... 
3/1968 

to 
l/sl 



3.144055 PATENTEDJUI. 10 I875 

muora 

INVE NTOR 

5I£HD6OR o 

M ‘(Mr 

77/ dams 

BY 

ATTORNEY 





PAIENTEDJUI. 10 I978 , 3.744.055 

ME! 3 0F 4 

INVENTOR. 
77/0”: n5 ?uwaeoep 

BY 

M/AMLL 
. "#7 



mmmanm mm 
_ 3.744.055 

saw u or 4 

I INVENTOR. 

Tlzlo/vms ?kelvaaon 
BY 



3,744,055 
1 

ENVIRONMENTAL SUIT 

STATEMENT OF INVENTION 

This invention relates to environmental suits, and 
more particularly, to an environmental suit that will ac 
commodate substantially all of the adult human popu 
lation and which will allow the wearer to comfortably 
move about a relatively large area with minimum prep 
aration prior to using the suit. 

GENERAL DESCRIPTION OF THE INVENTION 

The environmental suit disclosed herein is preferably 
fabricated from a reinforced plastic material and its 
configuration is intended to accommodate 95 percen 
tile of the adult human population. The system consists 
of a suit, a large hoop supported entrance tunnel that 
collapses accordian style for storage, and a loose, un 
supported umbilical section of tunnel connecting the 
main tunnel to the suit plus an entrance module for 
storing the suit when not in use. The design has the fol 
lowing features: 
The suit con?guration will accommodate the 

personnel extremes from small women (2% percentile) 
to large men (97% percentile). The suit has a skirt de 
sign incorporating semi-rigid high boots. The rear of 
the suit is open to provide ease of entrance and egress 
from the suit. The semi-rigid boots also aid in ingress 
and egress. The skirt configuration allows women to 
wear dresses during use of the suit. The cuffs on the 
arms permit simple changing of the gloves without loss 
of sterility. This feature permits use of heavy neoprene 
work gloves or surgical rubber gloves for ?nger sensi 
tivity when required. The suit has its own built-in life 
support system supplied with ?ltered air. A quick dis 
connect air hose is connected to the built-in air lines 
and provides air to the helmet area and also to each 
glove. The air lines are designed flat and consist of 
channel sandwiched between two layers of material. 
The hoop retained entrance tunnel is supported by an 
overhead track system that permits personnel to enter 
the chamber and move into the area where work is to 
be performed. The accordian section follows the per 
son in the suit, limited in direction by the overhead 
track. The unique loose supported umbilical section of 
the tunnel connecting the main tunnel to the suit allows 
the operator freedom of movement within the radius of 
the unsupported section. The umbilical feature retains 
the ability of ease of ingress and egress to the suit and 
provides freedom of movement in the chamber. The 
accordian portion is normally stored in a peripheral re 
cess about the entrance opening, taking up minimal 
volume and can be lengthened as required by the func 
tion to be accomplished in the application. The end 
?ange of the accordian tunnel is sealed to the entrance 
module thus sealing off the environment of the suit 
from the environment of the chamber in which work is 
to be performed. Either the chamber or suit is slightly 
pressurized to prevent cross contamination in case of 
leaks, depending on the job application. The unique 
helmet design with head band is designed to obtain 
maximum optical clarity and comfort. The tilt-back 
feature allows the user to replace glasses if acciden 
tlally dislodged or to scratch his nose or face if itching 
occurs without removing his hands from the gloves. 
The entrance module provides an entrance platform 
for entering the suit and peripheral storage area for 
compactly storing the accordian tunnel. The suit is suit 
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2 
able for germ-free medical applications as well as any 
instance where cross contamination is undesirable. The 
suit may be used in such applications as medical treat 
ment of patients undergoing chemical thereapy in isola 
tors or patients with contagious diseases. The suit may 
also be used in industrial applications, such as clean 
room or bench work for ultra—clean assembly of prod 
ucts. Also for performing work functions in hazardous 
environments where the worker requires protection 
from the chamber environment. 

OBJECTS OF THE INVENTION 

It is an object of the invention to provide an im 
proved suit which will isolate the user from an environ 
ment. 
Another object of the invention is to provide an im~ 

proved environmental suit and accessory equipment. 
Another object is to provide an improved suit and 

boot combination. The boot is suitable for use by 95 
percent of the population. 
Another object is to provide a suit which will allow 

the user to only remove his shoes and be able to enter 
and use the suit comfortably. 
Another object of the invention is to provide an envi 

ronmental suit which is simple in construction, eco 
nomical to manufacture, and simple and efficient to 
use. 

Another object of the invention is to provide an im 
proved suit and helmet combination. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view of the suit according to the invention, 
supported in a room. 
FIG. 2 is a cross sectional view of the suit shown in 

use on a person. 
FIG. 3 is a front view of the suit. 
FIG. 4 is a top view of the suit. 
FIG. 5 is a schematic view of the track and supports 

for the accordian tunnel. 1 
FIG. 6 is a side view of the boot partially in cross sec 

tion. 
' FIG. 7 is a top view of the boot. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Now with more particular reference to the drawings, 
the drawings show a body enclosing a suit or garment 
10 supported in a room or isolation chamber 11 which 
is intended to illustrate any kind of an isolation cham 
ber where the operator is to be isolated from another 
atmosphere of the room 11. The tunnel 13 communi 
cates with the inside of the room through an opening 
in the wall 31 and a hollow umbilical section 12 con 
nects the suit 10 with the tunnel 13. A part of the um 
bilical section 12 has a liner which provides a conduit 
for air from the conduit 26 to the space in the garment 
adjacent the helmet. Gloves 14, made of suitable surgi 
cal rubber or neoprene for work, and boots 15 are 
made of semi-rigid material. The boots are connected 
to the bottom of the skirt portion of the suit. The suit 
has an opening at its back that extends from the helmet 
down to the boot tops and the umbilical section 12 is 
integrally attached to the suit at this point. A helmet 21 
is connected to the top of the suit minimizing construc 
tion details and is tiltable to allow the user to adjust his 
glasses or scratch his nose as required. The track 16 is 
swingably supported to the room ceiling so that it may 
swing in a horozontal plane or be fastened to the cham 
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ber ceiling and the accordianlike tunnel 13 is carried 
on the track 16 by means of hangers 26. 
The suit has a skirt portion 27 " which terminates at 

the boot tops and the boot tops are fastened to the bot 
tom of the skirt portion 2'7" and they may be removed. 
The boots have a compressible foam or sponge material 
127 inside the boot over the instep which adapts the 
boot size to ?t the foot of the person using the boot. 
The skirt-31 below the waist of the suit has a bottom 

with leg receiving holes in which boots 15 are attached. 
Referring to FIG. 1, there is shown a window wall 25, 

drapes 24, an air duct 26' which connects to air source 
26" supplies air to the inside of the room, and a power 
supply may be housed in console 27 ’. A suitable ?lter 
28 will be provided in the ceiling with a plenum cham 
ber 29 above the ?lter, supplied air by air duct 26. A 
service panel is shown at 30 and a patient care wall 31’ 
at each side of the room and a patient care wall 31 at 
the rear. The patient care wall 31 is made up of suits 
indicated at 32' for attendants. The suits 32' are shown 
in a position they will assume when the patient care 
wall is folded. The suits 32’ are shown in use with the 
patient care wall 31’ unfolded. Sterilizers 33 are shown 
whichmay be used as required. 
The patient, indicated at 34, is supported on a bed 35 

in the room and he may be attended by a person wear 
ing the suit 32’ and another person wearing the suit 10, 
for example. The environmental suit of an assembly 
which includes a module having a frame 36, a pleated 
tunnel member 13, and an umbilical section 12, and a 
body receiving suit 10. The frame 36 rests on a ?oor 
and extends upwardly and has a channel 48 at its top, 
and a channel well 49 at its bottom, and channels 80 
along its sides. These channels all communicate with 
each other and de?ne a channel well and extend 
around an opening $1. The well extends around the en 
tire opening 81. The well receives the collapsible ac 
cordianlike tunnel when it is collapsed, as shown in 
FIG. 2. The operator may move from positons A 
through B, C and D. When the operator moves to posi 
tion D, the tunnel is extended. The frame has a ?ange 
36' at its top and the frame may be sealed to the outside 
surface of the isolation chamber around the entire cir 
cumference of the opening so that air cannot enter be 
tween the frame 36 and the chamber 11. The tunnel is 
supported on the frame 36 by track 16 which extends 
into the isolation chamber. The track 16 is of a type fa 
miliar to those skilled in the art and is attached at its 
outer end to the frame and at its inner end to the ceiling 
of the isolation chamber 11. The tunnel is pleated and 
its folds expand like an accordian. The outer end of the 
tunnel is sealed to the well at 80 and the inner end of 
the tunnel is attached to the outer end of the umbilical 
section 12 at 84. The umbilical section is attached to 
the tunnel and to the suit 10 approximately at the hel 
met 21 and the umbilical section is attached to the suit 
about the knees at 86. The flexible umbilical section is 
made up of a ?exible sheet of material in the form of 
a continuous tube which allows the operator free move 
ment in a radius around the inner end of the tunnel. 
Thus the operator has substantially an unrestricted ra 
dius of movement after he enters the chamber at posi 
tion B to position C. He may move further from the po 
sition C to position I). The tunnel pleats will unfold and 
allow the tunnel to move out of the well80 in frame 36 
and the top of the tunnel will be supported on the track 
16 as the tunnel extends into the enclosure. The carri 
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4 
ers 26 will move along the track 16 as the tunnel ex 
tends into the enclosure. . 

The suit 10 is in the form of a body enclosing gar 
ment. The suit has a transparent helment 21 ?xed to 
the body enclosing part and arms 37 and boots‘ 15 and 
gloves 14. The boots are made of semi-rigid material 
and are attached to the bottom of the skirt. The bottom 
of the garment has holes that register with the top of 
the boots and the holes are spaced from each other a 
sufficient distance to allow the operator to take steps. 
The gloves are removable from the arms in the manner 
of gloves in co-pending patent application, Ser. No. 
41,985. The tunnel has a hoop around its entrance end 
and this hoop is sealed to the bottom of the well 80 in 
the channels. The entire suit, umbilical section, and 
tunnel may be stored in the well 80 thereby providing 
an entrance module. The gloves 14 and the helmet 21 
may be removably attached to the suit in a manner as 
shown in applicant’s co-pending patent application, 
Ser. No. 41,985, ?led June 1, 1970. 
Referring to FIG. 2, the suit 10 is shown in positions 

A, B, C and D. In the position A, attendant enters the 
suit and prepares to enter the room 11 by way of suit 
10. The usit is shown with the accordian tunnel section 
13 stowed. The attendant will place her head in the hel 
met 21 as shown in the A position and place her arms 
in the sleeves 37 as shown in the A position. The atten 
dant will then step up onto the platform 38 into the 
boots 15. The sponge 27 will deform to ?t the atten 
dant’s foot in the B position. The attendant will then 
walk with the suit and boots into the C position where 
the umbilical section 12 will follow. The attendant can 
then move onto the D position and the accordian sec 
tion will move along the track 16 to the position indi 
cated at 40. It will be noted that at all times the helmet 
will be held in spaced relation to the wearer’s head by 
the framework inside the helmet and the bottom clos 
ing the lower part of the suit will be supported on the 
upper parts of the boots. 
Referring to FIG. 3, it will be noted that the wearer 

has complete freedom of movement of the arms and 
relatively free movement of the legs. 
The tunnel section will be heat sealed into folds at 41 

and the eyelets 42 will be received on the track 16. 
The boot, FIG. 6, is preferably made of a plastic such 

as vinyl indicated at 43. The resilient ?exible sponge 
material 127 may be either polyethylene, urethane or 
other similar material. It will be generally the shape 

. shown having the'bulbous part 44 extending rearwardly 
over the ankle of the wearer and the compressible foam 
sponge material tapering upward to approximately the 
center of the shin of the wearer. The foam material will 
taper downwardly to just over the toe of the person in 
dicated at 35. ' 

A lip 46 is formed at the rear of the boot to aid in re 
moving the boot. ' 

It will be noted from FIG. 7 that the boot can be worn 
on either foot. 
The boot top is sufficiently rigid to support the bot 

tom 45 of the skirt so that for a large person, there will 
be a small amount of drape indicated at 46 of the skirt 
and there will be a greater amount of drape indicated 
at 47 for a shorter person, since the boot is symmetrical 
and will support the bottom of the skirt. 
When the suit is in a stowed position as indicated at 

B in FIG. 1, the pleated tunnel will be entirely retracted 
into the module 36; that is, the upper part of the pleats 
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will be stowed in the upper part 48 of the channel and 
the lower parts of the pleats will be stowed in the lower 
part 49 of the channel while the~ umbilical section will 
be stowed as indicated at 12 in the space in'the center 
of the channel. ' 

The foregoing speci?cation sets forth the invention in 
its preferred practical forms but the structure shown is 
capable of modi?cation within a range of equivalents 
without departing from the invention which is to be un 
derstood is broadly novel as is commensurate with the 
appended claims. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are de?ned as fol 
lows: 

1. An isolation module for isolating a person from the 
environmental atmosphere comprising in combination, 
a suit having arm portions, 
an umbilical section, 
a collapsible entrance tunnel, 
and a frame, 
said frame de?ning an opening, 
said tunnel being sealed to said frame, 
said umbilical section connecting said suit to said 

tunnel, . 

a track means attached to said frame, 
means supporting said tunnel on said track whereby 

said tunnel is adapted to extend and said tunnel 
may be collapsed, 

said umbilical section permitting substantially unre 
stricted movement of a person occupying said suit 
in a radius of movement about the end of said tun 
nel remote from said frame. 

2. The suit recited in claim 1 wherein said opening in 
said suit is from the shoulder area to approximately the 
knee portion. 

3. The suit recited in claim 1 wherein said suit has 
boots ?xed thereto and said boots contain a compress 
ible member being disposed in the instep area of said 
boot whereby the pressure applied by the compressible 
member is suf?cient to hold it on the foot of the wearer 
and the boot and compressible member are sized to ad 
just to ?t approximately 95 percent of the human adult 
population. 

4. The isolation module recited in claim 1 in combi 
nation with an enclsoure attached thereto and having 
a ceiling, 
a part of said track being supported on said ceiling. 
5. The suit recited in claim 1 whereby gloves are 

sealed to the arm portion of said suit. 
6. The module recited in claim 1 wherein said suit has 

a skirt, 
said skirt terminating in a closed bottom, 
boots ?xed to said closed bottom, 
said boots having tops attached to said skirt bottom 
suf?ciently rigid to support said suit above a floor. 
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6 
7. The module recited in claim 1 wherein said suit 

comprises a boot adapted to ?t a large variation of foot 
sizes comprising 
a sole and an upper ?xed to said sole and extending 
upwardly de?ning a toe receiving portion, 

said upper inclining upwardly and rearwardly from 
said toe, then extending upwardly in a shin part, 
and terminating in a boot top, 

a ?exible resilient member supported in said boot, 
said ?exbile resilient member having a ?rst side at 
tached to said upper at said toe receiving portion 
and extending upwardly and rearwardly in engag 
ment with the front part of said boot to overlie the 
instep and ankle of a foot, 

said ?exible resilient member being attached at its 
upper end to said shin part of said boot top, 

said ?exible member having a curved side opposite 
the side attached to said upper, 

said curved side being adapted to engage the top of 
a small foot and adapted to be deformed by a large 
foot whereby said boot will ?t said large foot. 

8. In combination, a suit and an accordianlike ex 
tendable tunnel, 
a rectangular frame de?ning an opening, 
a channel formed in said frame, 
said channel opening toward said tunnel, 
one end of said tunnel being attached to said channel, 
the other end of said tunnel being attached to said 

suit, . 

means on said frame to attach it to the outside sur 
face of a wall around an opening, 

said suit being of substantially a size to receive an 
adult person, 

said suit having head, body, arm and lower leg receiv 
ing portions, 

said leg receiving portions extending downwardly 
from said suit, 

a ?exible umbilical portion connecting said suit to 
said tunnel, said umbilical portion connected to 
said suit at approximately the knee area, and at the 
shoulder level, 

said tunnel and said umbilical section providing 
means for a person to enter said tunnel and said 
suit from a ?rst side of said frame and to move 

' through said opening in said frame at a substantial 
distance from the second side of said frame. 

9. The suit recited in claim 8 wherein said suit has 
boots ?xed thereto and said boots contain a compress 
ible member, being disposed in the instep of said boot 
to hold said boot on the foot of the wearer. 

10. The suit recited in claim 8 
wherein a track is supported on said frame, 
said tunnel being supported on said track for move» 
ment thereon. 

* * t * It 


