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The present invention relates generally to glove chang 
ing and more particularly to a new apparatus and method 
for effecting glove changes in enclosures such as glove 
boxes or the like. 

Glove boxes and similar type enclosures may be ad 
vantageously utilized as con?ning or controlling work 
stations 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 
?nement 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 or 
glove ports are usually provided through a wall of the 
enclosure. These glove ports are, in turn, ?tted with 
gloves which are secured in an air tight manner to the 
enclosure structure surrounding the glove ports. Thus, 
a technician may reach into the enclosure and work upon 
the con?ned materials while being protected from the 
hazards of the con?ned materials by the gloves, and 
without adversely atfecting an inert atmosphere in the 
enclosure. 
The gloves used in these enclosures may, during the 

performance of the work inside the enclosure, be punc 
tured or otherwise damaged, become radioactively con 
taminated, or be of the wrong type for a particular job as 
to necessitate a glove changing. However, the changing 
of these gloves often presents objectionable shortcom 
ings and drawbacks due to the possibility of accidentally 
releasing contamination products from the enclosure 
during the glove changing and in the excessive time re 
quired to change the gloves. 
The techniques heretofore used to change gloves in 

glove boxes and the like required manual glove manip 
ulations which frequently exposed the inside of the glove 
box to room air and thereby subjected the surrounding 
room to airborne and surface contamination and gave 
rise to the possibility of admixing room air with and 
upsetting an inert atmosphere in the enclosure. The 
time required to change a glove in a glove box by using 
the previous techniques was about seven minutes, during 
which the glove box is not normally used. Thus, if 
several glove boxes or other enclosures require glove 
changes each day, the time involved in glove changing 
becomes a signi?cant fraction of the total work time. 
The present invention aims to obviate or substantially 

minimize the aforementioned and other drawbacks or 
shortcomings attendant with the heretofore practiced 
glove changing procedure by utilizing a glove change 
ring which eliminates direct manual manipulation of 
the old or damaged glove and substantially decreases the 
probability of exposing the interior of the enclosure to 
room air. 

An object of the present invention is to provide a 
method of changing gloves of glove ‘boxes and the like 
that may reduce the time required for such changes as 
heretofore practiced by a factor of about three. 

Another object of the invention is to provide relatively 
simple and inexpensive means for facilitating assembly of 
gloves with glove boxes. 
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Still another object of the present invention is to 
provide a sealing arrangement about an old or damaged 
glove in a glove box and the like while simultaneously re 
placing the old or damaged glove with a new glove. 

Other and further objects of the invention will be 
obvious upon an understanding of the illustrative em 
bodiment 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 employment 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 
explain the principles of the invention and their appli 
cation in practical use to thereby enable others skilled 
in the art to best utilize the invention in various embodi 
ments and modi?cations as are best adapted to the par 
ticular use contemplated. 

In the accompanying drawing: 
FIG. 1 is a sectional view of a portion of a glove box 

or similar type enclosure showing the relationship of a 
glove to a glove port and glove retaining means; 
FIG. 2 is a sectional view similar to FIG. 1 showing 

a preferred form of a glove changing means or ring in 
position about the glove port with fragments of the new 
glove being shown along with the old glove to indicate 
their relative positions and retaining means; 

FIG. 3 is a perspective view showing a preferred form 
of a glove changing ring constructed in accordance with 
the teachings of the present invention; and 

FIG. 4 is a fragmentary sectional view of the glove 
changing ring illustrated in FIG. 3. 

Referring to FIGS. 1 and 2 of the drawing there is 
shown a portion of 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 com 
prise an enclosed space de?ned ‘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 ports, 
one of which is shown in section at 13. The glove box 
10 may be attached to or include an air supply and ex 
haust system (not shown) for maintaining the box in 
terior 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 port may comprise any suitable structure ca 

pable of adequately supporting and maintaining a glove 
in position with respect to a passageway 17 extending 
through the glove port and communicating with the in 
terior of the enclosure. Such a glove port may comprise 
a tubular metal member 19 encircling the opening 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 tubular mem 
ber 19 may be formed as an integral part of the panel 
12 or be attached thereto by bolting or otherwise securing 
an annular ?ange 21 of the tubular member 19 to the 
panel 12. The rim 20 may be provided with a circum 
ferentially extending notch or groove 23 about the outer 
surface of the rim 20 for receiving a glove retaining 
member such as a head of the glove or a band of elastic 
material as will be described 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. 
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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. 
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, 
two of which are shown in fragmentary form in FIG. 2 at 
26 and 27, may be made of a rubber or rubber-like ma 
terial 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 portion 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 unexpanded condition the beads, such 
as shown in FIG. 2 at 29 and 30, have circumferences 
less than the circumference of the rim 20 so that in order 
to place a glove over the rim 20 its bead must ?rst 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 20 it 
contracts into one of the grooves 23 or 24 and binds the 
glove to the rim in an airtight or leak-proof manner. 

In addition to a glove bead it may be desirable to af?x 
the glove to the glove port structure in a more secure 
manner by placing a retaining ring or band 31 (FIG. 1) 
about the outer surface of the glove sleeve portion adja 
cent the glove bead such that the band 31 clamps the 
glove material into the groove 24. The band 31 like the 
beads 29 and 30 is preferably of an elastic material and 
of dimensions less than that of the rim such as to require 
stretching prior to placing it over the glove and rim. 
With a glove mounted on the rim 20 and the hand por 

tion including most of the sleeve portion then turned in 
reverse fashion around the outward end of the rim 20 
so as to place these portions inside the enclosure, a length 
or “broken-ring” 33 of a suitable material such as plastic 
may be placed inside the passageway 17 such as to main 
tain the glove sleeve portion against the inner surface of 
the rim and thereby facilitate the admittance of a tech 
nician’s hand into the glove. The ring 33 may be held 
in the passageway by placing the opposite ends of the ring 
in an abutting relationship as shown in FIG. 1. 

Referring more particularly to FIGS. 3 and 4 there is 
shown a preferred form of a glove mounting ring 35 con 
structed in accordance with the teachings of the present 
invention. This ring, which may be of any suitable ma 
terial such as aluminum or the like, may comprise a base 
portion 36 of an annular con?guration including general 
ly parallel inner and outer walls 37 and 38 respectively, 
and a radially outwardly extending ?ange-like portion 39 
adjacent one end thereof. The outer wall 38 may be pro 
vided with a circumferentially extending notch 41 adja 
cent the end of the ring 35 remote to the ?ange 39 for 
receiving the bead or other portion of a new glove such 
as shown in FIG. 2. The notch 41 which forms a pro 
jection or lip 42 adjacent a leading surface 43 of the ring, 
may be of any desired shape, such as, for example, a notch 
with teardrop-like appearances, i.e., a gradually inwardly 
sloping upper portion and a sharply outwardly turned 
lower portion, has been found satisfactory. The inner 
diameter or the inner circumference of the ring 35 is pref 
erably greater than the bead of the glove when the latter 
is mounted on the outer surface of the glove port rim 20, 
thus enabling the ring 35 to encircle the rim 20 and the 
glove bead such that the leading surface or face 43 of the 
ring 35 with a glove portion disposed thereover, as will 
be described below, establishes an air sealing relationship 
with the surface of the glove box panel 12. It may be 
desired to maintain minimum runout on the face 43 to 
assure that essentially the entire portion of the glove on 
the ring covering the face 43 is held tightly against the 
surface of the glove box panel 12 to establish a good seal 
therewith; for example, runout of about ?ve-thousandths 
of an inch or less has been found satisfactory. 
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4 
In order to orient the base portion of the ring over the 

rim and maintain a portion of the carried glove in an 
abutting relationship with the panel 12, a generally U 
shaped handle 44 may be secured to the base portion. 
The U-shaped handle 44 may comprise a pair of mem 
bers such as rods 45 and 46 transversely extending from 
the uppermost surface of the ?ange 39 against which one 
end of each rod may be secured in any suitable manner 
such as by welding or the like. The other ends of these 
rods may be coupled to each other by a crossbar or rod 
47 extending therebetween on a plane generally parallel 
with surface 43 of the base portion. Rod 47 may be 
formed integral with the rods 45 and 46 or be secured 
thereto by welding or the like and include an enlarged 
central portion or handgrip 48 which may be knurled to 
aid in gripping the handle. The handle 44 may be 
oriented on the base portion 36 in such a manner that it 
is located to one side of or offset from the center of the 
base member for enabling the glove change ring to be 
more effectively used with the right and the left hand 
glove ports as will be described below. 
While the dimensions of the glove changing ring ordi 

narily depend upon the particular glove port con?guration 
and dimensions being used, a glove changing ring of the 
following dimensions may be satisfactorily used to change 
gloves in a glove box or enclosure having a generally 
circular glove port with the outer diameter of the rim be 
ing about nine inches and of a con?guration generally 
similar to that illustrated in FIGS. 1 and 2‘. The base 
portion 36 may be of a substantially circular con?gura 
tion with a maximum diameter of about ten and one-half 
inches and an inner diameter of slightly less than nine 
and three-fourths inches. An intermediate diameter, i.e., 
the diameter from the surface of the outer wall 38 may 
be about ten and one-eighth inches. The base portion 
36 may have a thickness of about one inch or, in other 
words, the distance between the upper surface of the ?ange 
39 and the face 43 along the inner wall 37 may be about 
one inch. The length of the wall 38 may be about three 
fourths of an inch such that the ?ange 39 with a mini 
mum thickness of about one-fourth of an inch is suffi 
ciently strong as to adequately support the load placed 
upon the handle 44. The notch 41 in the wall 38 may 
have a radius of about three thirty-seconds of an inch with 
the point of said radius being adjacent a location on the 
wall 38 that is spaced about one-fourth of an inch from 
the face 43. The upper portion of the notch may be 
formed on an angle of about thirty degrees with respect 
to the surface of the wall 38 to attain the aforementioned 
teardrop con?guration for facilitating the reception of the 
glove head in the notch and the placement and retention 
of glove on the ring. The rods 45 and 46 supporting the 
crossbar 47 may be of about one-half of an inch in diam 
eter and be secured to the base portion at locations there 
on such that the crossbar 47 is laterally offset about two 
inches from the center of the base member. These rods 
45 and 46 may be of a length su?'lcient to separate the 
interconnecting crossbar 47 about six inches from the base 
portion. 

In order to use the described glove changing ring 35 
in a glove changing operation the following sequence of 
steps may be utilized. 

Attach a new glove 27 to the glove change ring 35 by 
expanding the bead of the glove until it passes over the 
end of the base portion 36 and into a nesting and retain 
ing relationship in the notch 41. After positioning the 
bead 30 in the notch 41, the remaining portions of the 
glove may be turned about or pulled 33 over the leading 
face 43 of the ring 35 such that the glove extends through 
the ring 35 and rearwardly in the direction of the handle 
44. With the glove extending through the ring 35, a por 
tion of the glove adjacent the head 30 ?ts tightly against 
the face 43 to facilitate the establishment of the seal 
with the surface of the glove box. While a?ixing the 
glove 27 to the glove change ring it may be worthwhile to 
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assure that the proper or desired side of the glove is ex 
posed, that if the glove to be changed is a right hand 
glove the handle 44 of the glove change ring should be to 
the left of the base portion center, and that the glove thumb 
should be properly oriented so that the glove, once in— 
stalled, will not require substantial readjustment. Place 
the old glove 26 well back into the enclosure. Insert 
right hand completely into the new glove 27. Remove 
the inner glove retaining ring 33 and thereafter the outer 
ring 31 from the old glove 26. Avoid handling the old 
glove after both rings are off. Place the gloved hand, 
palm up, into the glove port opening 17 and grasp the 
old glove 26 at a location as close to the glove port open 
ing as feasible. Gently place the glove change ring 35 
over the rim '20 and move it towards the panel 12 to press 
the glove against the panel 12 to form the seal and 
thereafter hold the glove change ring 35 tightly against 
the panel with the left hand. With a secure grip upon the 
old glove bend the hand at the wrist toward the body, 
using the knuckles against the inside of the glove port 
as a lever to pull the bead 29 of the old glove out of 
the bead retaining notch 23 in the rim 20 and over the 
leading edge thereof and thereafter gently and ?rmly pull 
ing the old glove downward and towards the center of the 
enclosure until the glove is completely loosened. The old 
glove 26 may then be dropped into the glove box to be 
subsequently removed as waste matter therefrom. The 
hand may then be removed from the new glove 27 and 
be used to slip the bead 30 of the new glove off of the 
glove changing ring and onto the rim 20. The glove 
change ring may then be removed and the bead slipped 
into its retaining notch. The outer ring 31 may be ex 
panded or stretched and slipped onto the rim to clamp 
the glove in the notch 24 and the inner ring 33 may 
thereafter be replaced. 
While the above described glove changing procedure 

normally prevents the escape of hazardous materials from 
the enclosure it may be preferred from a health stand 
point to provide suitable monitoring devices in the area 
during the glove change. 
Another method which may be utilized to replace 

gloves of a glove box or the like may comprise stretch 
ing a portion of a new glove by hand, passing the 
stretched glove portion over the glove port rim until it 
abuts against the glove box panel, and removing the old 
glove while maintaining the new glove in its stretched 
condition. This method may be accomplished by two 
technicians in that one of them may hold the new glove 
in a stretched condition against the panel While the other 
removes the old glove. 
be accomplished by a single technician using one hand 
to maintain the stretched portion of the new glove against 
the panel while using the other hand to remove the old 
glove. 

It will be seen that the present invention sets forth 
many desirable features in that it provides a substantial 
reduction in the time required to change gloves and also 
assures that the technician doing the chan?ing is pro 
tected from the contamination materials in the glove box. 
The glove changing ring and the glove ports herein de 
scribed are generally directed to circular con?gurations, 
but it is to be understood the glove changing ring may 
be of any desired shape, such as oval or the like so as to 
conform to a correspondingly shaped glove port. While 
the life of a glove in a glove box or the like is normally 
dependent upon usage and environment, gloves in some 
instances last only a week or ten days. Thus, for ex 
ample, in one area where a great number of glove boxes 
and similar enclosures are used, the changing of ?ve to 
six hundred gloves per month is fairly common. Con 
sequently, the portion of the total work time for all the 
glove boxes and other enclosures that is saved by utilizing 
the method and apparatus of the present invention be 
comes quite signi?cant when compared to the previous 
glove changing procedures. 

However, the changing may » 
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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 with 
out sacri?cing any of its advantages, it is to be under 
stood that all matter herein is to be interpreted as illus 
trative and not in a limiting sense. 
We claim: 
1. A method of installing and replacing a glove of an 

enclosure having a wall portion de?ning a glove port, 
comprising the steps of fashioning a sleeve portion of 
a glove to a perimeter greater than the wall portion 
which de?nes said glove port, placing an end of the fash 
ioned sleeve portion in registry with and overlying the 
glove port and encircling the wall portion, pressing and 
maintaining the fashioned sleeve portion against a surface 
encircling the glove port to form a seal therewith, evert 
ing said glove so as to project through said glove port 
into said enclosure and into the con?nes of another glove 
carried by said wall portion, displacing said other glove 
from said wall portion, and collapsing the fashioned 
sleeve portion to form a seal against said Wall portion at 
substantially the location from which said other glove 
was displaced. 

2. A method as claimed in claim 1 wherein the dis 
placing of said other glove is attained by inserting a hand 
into the glove having the fashioned sleeve portion, grasp 
ing said other glove from the interior thereof, separating 
the latter from said wall portion, and thereafter deposit 
ing it in said enclosure. 

3. A device adapted to be used with gloves including 
hand covering portions, and sleeve portions for facilitat 
ing the installing and replacing of said gloves about the 
periphery of an aperture in an enclosure, said device 
comprising an annular base portion having an inner diam 
eter greater than the outer diameter of the glove receiving 
aperture in said enclosure and having a leading edge, 
means for maintaining the sleeve portion of a glove on 
the base portion about an outer periphery thereof, and 
an upper portion secured to said base portion for facilitat 
ing the guiding of the latter and its leading edge into a 
position about said glove receiving aperture to press said 
leading edge and a section of said glove against said en 
closure to establish a sealing relationship therewith. 

4. The device claimed in claim 3 wherein said means 
comprises circumferentially extending projection means 
disposed adjacent the surface of the base portion remote 
from said upper portion and de?ned by a notch extending 
about the outer surface of the base portion, said notch 
including a sharply outwardly turned lower portion im 
mediately adjacent the leading edge of the base por 
tion adapted to con?ne a bead of the glove therein. 

5. The device claimed in claim 3 wherein said upper 
portion comprises a crossbar spaced from the base por 
tion by an elongate member secured to the base portion. 

6. The device claimed in claim 5 wherein the crossbar 
extends across the base portion in a plane laterally spaced 
from the center of the base portion. 

'7. A device for use in applying gloves to glove boxes, 
comprising an annular base member having at one face 
thereof a seating edge disposed in substantially a single 
plane and about the exterior thereof a peripherally dis 
posed glove retaining seat, retaining means carried by 
said member at said seat, and a supporting and guiding 
arm secured to a surface of said member disposed op 
posite to said seating edge and extending in a direction 
away from the latter. 
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