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ORY BOX GELOVE RETANING MEANS 

Lawrence G. Boddy, Westminster, Colo., assignor to the 
United States of America as represented by the United 
States Atomic Energy Commission 

Filed Mar. 25, 1965, Ser. No. 442,836 
3 Claims. (C. 312-1) 

ABSTRACT OF THE DISCLOSUIRE 
A plastic Sealing band of continuous circumference fit 

ting on the inner circumference of a ring defining the glove 
opening of a dry box and sealing the glove intermediate 
said band and ring, said band having a recessed surface 
on its outer circumference for engagement of a tool to 
facilitate inward deformation and removal thereof. 

--Time 

The present invention relates generally to dry boxes. 
and more particularly to a continuous collapsible band 
means for Sealing and retaining gloves against the inner 
Surface of a dry box window glove ring and yet facilitat 
ing ready removal of the band. 

Dry boxes and similar type enclosures may be advan 
tageously utilized as confining or controlling work sta 
tions for hazardous materials, e.g., alpha emitters, low 
energy beta Sources, biological preparations, and toxic 
materials. Oftentimes these enclosures may contain an 
inert atmosphere, such as argon gas, to enable the con 
finement and the working upon of particular materials in 
the enclosures. 

In order to work upon or otherwise handle hazardous 
materials in any of the enclosures, access openings, glove 
ports, or glove windows are usually provided through a 
wall of the enclosure. These glove ports are, in turn, 
fitted with gloves which are secured in a fluid tight manner 
to the glove window ring surrounding the glove ports. 
Thus, a technician may reach into the enclosure and work 
upon the confined materials while being protected from 
the hazards of the confined materials by the gloves, and 
without adversely affecting an inert atmosphere in the 
enclosure. 

Constructions for retaining the glove against the inner 
surface of the glove window ring as previously known 
Suffer several shortcomings or drawbacks which render 
their use objectionable. For example, with these previous 
constructions a safety factor was involved in that they 
did not always readily fit properly so as to prevent radio 
active products or other contaminants from creeping be 
tween the glove and the glove window ring to the outside 
of the glove ring and thereby create a contamination prob 
lem once the glove has to be changed. Another drawback 
was that a significant percentage of the gloves were dam 
aged or punctured by being pinched between the ends 
of the retaining structures previously used. In addition 
to the above, hand injuries were sometimes incurred due 
to the metal constructions previously used. 

Accordingly, an object of the present invention is to pro 
vide a new and improved glove band for retaining gloves 
against the inner Surface of a dry box or similar type 
enclosure window ring. 
Another object of the present invention is to provide 

means for facilitating removal of glove bands of the pres 
ent invention from dry box window rings. 
A further object of the present invention is to provide . 

glove bands wherein a substantial savings in the cost of 
the glove bands and in the time required for installation 
and removal of the bands are realized. 
A still further object of the present invention is to pro 

vide continuous glove bands capable of minimizing leak 
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age of contaminants from within the dry box or similar 
type enclosure and in substantially reducing or obviating 
damage to gloves during glove band installation. 

Other and further objects of the invention will be ob 
vious upon an understanding of the illustrative embodi 
ment about to be described, or will be indicated in the 
appended claims, and various advantages not referred to 
herein will occur to one skilled in the art upon employ 
ment of the invention in practice. 
A preferred embodiment of the invention has been 

chosen for purposes of illustration and description. The 
preferred embodiment illustrated is not intended to be 
exhaustive nor to limit the invention to the precise form 
disclosed. It is chosen and described in order to best ex 
plain the principles of the invention and their application 
in practical use to thereby enable others skilled in the art 
to best utilize the invention in various embodiments and 
modifications as are best adapted to the particular use 
contemplated. 

In the accompanying drawing: 
FIG. 1 is a sectional view of a dry box or similar type 

enclosure showing the relationship of a glove to the en 
closure with a preferred form of an inner glove retaining 
band of the present invention in place; 
FIG. 2 is a perspective view of a preferred form of a 

glove retaining band of present invention; 
FIG. 3 is a perspective view of a preferred form of 

an element that cooperates with the glove band of FiG. 2 
in removal from a dry box window; and 
FIG. 4 is a perspective view showing the improved 

means of the present invention appearing during removal 
from a dry box window ring. 
With reference to FIG. 1 there is shown a glove box 

or dry box generally indicated at 10 that may be of any 
desired conventional construction. For example, the glove 
box. 10 may comprise an enclosed space defined by a 
shell including a transparent viewing section 11, a panel 
12 forming a portion of the shell beneath the transparent 
section and containing a pair of horizontally spaced glove 
windows, one of which is shown in section at 13. The glove 
box. 10 may be attached to or include an air or gas supply 
and exhaust system (not shown) for maintaining the box 
interior at a pressure slightly less than ambient pressure, 
e.g., one-sixteenth of an inch of water, to minimize the 
passage of hazardous materials into the surrounding room 
through openings in the shell. 
A glove window may comprise any suitable ring-like 

structure capable of adequately supporting and maintain 
ing a glove in position with respect to a passageway ex 
tending through the glove window and communicating 
with the interior of the enclosure. Such a glove window 
may comprise a tubular metal ring 9 encircling the open 
ing or passageway 17 and extending in a lateral direction 
away from the panel 12 such as to form an annular glove 
mounting and retaining lip or rim 20. The ring 9 may 
be formed as an integral part of the panel 12 or be at 
tached thereto by bolting or otherwise securing an an 
nular flange 21 of the ring 19 to the panel 2. The rim 
20 may be provided with a circumferentially extending 
notch or groove 23 about the outer surface of the rim 
20 for receiving a glove retaining member such as a bead 
of the glove or a band of elastic material as will be de 
Scribed in greater detail below. Oftentimes the rim 20 
may be provided with another notch or groove 24 slightly 
Spaced from the groove 23 such that both the bead of 
the glove and the band of elastic material may be utilized 
to Secure the glove in place. 
The gloves used in glove boxes and the like may be of 

any suitable material and of any desired length depend 
ing upon the particular use envisioned for the gloves. 
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Thus, the description of the gloves hereinafter set forth - 
is merely an illustrative example of one type glove usable 
in a glove box and is not intended as limiting the inven 
tion to this particular glove arrangement. The gloves, one 
of which is shown in fragmentary form in FIG. 1 at 26 
may be made of a rubber or rubber-like material such as 
neoprene and be of an overall length of about twenty 
Seven inches. Each-glove may comprise a hand portion and 
a gauntlet or sleeve portion. The end of the sleeve por 
tion remote from the hand portion may be provided with 
a bead of thickened neoprene or other material to aid in 
securing the glove to the glove port structure. In an un 
expanded condition the bead, such as shown in FIG. 1 at 
32 has a circumference less than the circumference of the 
rim 20 so that in order to place a glove over the rim 20 
its bead must first be stretched to a circumference sufficient 
to pass over the rim surface. Consequently, when the bead 
is released after it is passed a desired distance onto the 
rim 28 it contracts into one of the grooves 23 or 24 and 
binds the glove to the rim in an air-tight or leak-proof 
late. 

In addition to a glove bead it may be desirable to affix 
the glove to the glove port structure in a more secure 
manner by placing a retaining band 31 (FIG. 1) about the 
outer Surface of the glove sleeve portion adjacent the glove 
bead such that the band 31 clamps the glove material into 
the groove 24. The band 31 like the bead 32 is preferably 
of an elastic material and of dimensions less than that of 
the rim 20 Such as to require stretching prior to placing 
it over the glove and rim. 

With the glove mounted on the ring 20 as above de 
Scribed the inner glove band 34 of the present invention 
(FIG. 2) may be inserted into the glove 26 as to bear 
against the glove for forcing it against the inner surface 
of the glove ring 19. The glove band 34 maintains the 
glove against the inner surface of the glove ring 19 to 
assure that leakage of contaminants between the glove and 
the ring to the outer surface of the ring is minimal and 
also facilitates the admittance of a technician's hand into 
the glove. The glove band 34 is in the form of an unin 
terrupted or "unbroken' annulus or cylinder which has a 
generally rectangular cross-sectional configuration with 
the corners between the parallel inner and outer surfaces 
and the oppositely disposed edges or side surfaces being 
slightly rounded and is preferably molded or otherwise 
formed from polyethylene or polypropylene or from any 
other suitable plastic material. The circumferential di 
mensions of the continuous band 34 should be slightly less 
than the circumferential dimensions of the inner surface 
of the glove ring and at least equal to the inner circum 
ferential dimensions of the adjacent glove portion to as 
sure that the outer peripheral surface of the glove 26 is 
held against the inner peripheral surface of the ring. For 
example, with the opening through the ring 19 having a 
diameter of eight inches the outer diameter of the glove 
band should be about 7.95 inches. 
To install the glove band 34 within the glove, the band 

may be temporarily deformed or collapsed such as by 
pulling one side towards the other or opposite side to de 
crease its effective diameter and then moved into place 
within the glove and released so that the band returns to 
its initial configuration to force the glove against the ring. 

In order to facilitate deformation of the glove band 34 
within the glove 26, such as occasioned by a glove chang 
ing, an element 36 (FIGS. 3 and 4) interengaging or car 
ried with the band may be used by a technician to "col 
lapse' or deform the band so that it may be readily pulled 
or removed from within the glove 26. This element 36 
may be of relatively flexible thin material or metal, such 
as, for example, a 10.75 inch long by one inch wide piece 
of 16 gauge stainless steel or the like, that is bent at the 
middle about-say, a one and one-sixteenth inch radius 
into a generally U-shaped configuration. The body por 
tion between the bight and the ends may be reinforced by 
providing a slight bow such as shown in FIG. 3. The por 
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4. 
tion adjacent the ends thereof may be tapered-say at a 
45 degree angle, from opposite edges towards the end to 
provide relatively narrow fingers 38 and 39 of about 
0.375 of an inch in length, which may have rounded lead 
ing edges, may be bent towards each other about an angle 
of approximately 90 degrees to the bowed body portion 
so that the fingers may be positioned or retained between 
the band 34 and the glove 26 to enable a technician to 
pull the glove band 34 away from the glove 26 as shown 
in FIG. 4. While the finished element 36 may be about 
4.5 inches long, it will appear clear that the tool may be 
shorter if desired. 
To assure that the fingers 36 can be placed between the 

glove 26 and the band 34 without difficulty or without 
damaging the glove 26, the band 34 may be provided with 
gradually tapering outer surfaces defining oppositely dis 
posed recessed surfaces or notches 40 and 41 in the outer 
surface thereof to facilitate the reception of the fingers 
38 and 39. These notches 40 and 41, as shown in FIGS. 
1 and 2, each preferably extend less than half the distance 
across the length of the band to assure that the band bears 
against the glove 26 about the full circumference of the 
band. While the notches may be of any suitable configura 
tion, satisfactory results have been attained by tapering 
each of the notches so that the deepest part of the notch is 
at and interrupts the edge of the band 34 while the shal 
lowest part of the notch is substantially common with the 
end of the notch remote to the band edge. Also, while the 
notches may be of desired circumferential dimension, they 
should have a minimum circumferential dimension greater 
than the width of the fingers 38 and 39 so as to enable 
the fingers to be readily placed into engagement with the 
notches. For example, with fingers about 0.375 of an inch 
wide and a band having a generally rectangular cross sec 
tion with dimensions of about 1.25 inches in length, i.e., 
the longitudinal or width dimension of the band disposed 
parallel to the axis of rotation for said band, and about 
0.125 of an inch in thickness, each notch may circum 
ferentially extend about the band about 0.5 of an inch 
and about 0.25 of an inch across the length of the band 
with the deepest portion of the notch being about three 
fourths the thickness of the band. The taper angle of a 
notch having the above dimensions may be about 20 de 
grees. 

It will be seen that the glove band of the present in 
vention provides a novel approach to the problems and 
expense incurred with the glove bands previously used 
in that the present glove band provides easier installa 
tion, greater safety, and is less expensive. Also, the cost 
of the present glove band is further reduced by the fact 
that thickness of the glove band need not be as great as 
the "broken' plastic glove bands previously employed. 
As various changes may be made in the form, construc 

tion and arrangement of the parts herein without depart 
ing from the spirit and scope of the invention and without 
sacrificing any of its advantages, it is to be understood 
that all matter herein is to be interpreted as illustrative 
and not in a limiting sense. 

I claim: 
1. In combination with a dry box having a ring defining 

a glove opening and a glove sleeve portion within the con 
fines of the ring and abutting at its outer periphery against 
an inner periphery of said ring, an endless self-supporting 
glove retaining and sealing band within said sleeve portion 
for abutting against the inner periphery thereof and main 
taining said sleeve portion in firm engagement against 
said inner periphery of the ring, said endless band being 
of flexible readily inwardly deformable plastic material 
and having spaced apart marginal edges separated by a 
relatively wide outer surface contacting and sealing said 
sleeve portion over a correspondingly wide area and hav 
ing at said outer surface facing toward said glove at least 
a pair of oppositely disposed sloping portions of gradually 
reducing thickness extending toward each other from lo 
cations communicating with said marginal edges and ter 
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minating at locations spaced apart from each other with 
said sloping portions together occupying a distance not 
greater than half the distance across the band, said outer 
surface intermediate the terminating locations of said 
sloping portions providing throughout the circumference 
of the endless band a smooth sealing surface of width 
not less than half the distance across the band, said band 
being smooth and uninterrupted throughout its entire 
inner circumference. 

2. The combination claimed in claim 1, wherein said 
plastic material is selected from the group consisting of 
polypropylene and polyethylene. 

3. The combination as claimed in claim 1, wherein 
there is provided means in engagement with each of said 
sloping portions of gradually reduced thickness for fa 
cilitating inward deformation and removal of said band. 
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