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1. 
This invention relates to rubber glove Struc 

tures and relates particularly to gloves for doc 
tors and Surgeons. 
An object of this invention is to provide a rub 

ber glove having a finger covering area of mini 
nun thickneSS. 
Another object of this invention is to provide 

a doctor's rubber glove having a finger COver 
ing area, flimsily thin, but which is constructed 
to withstand hasty stretching in putting the 
glove On. 

Still another object of this invention is to pro 
vide a rubber glove which will grip tightly on 
the wearer's wrist to hold the hand portion of the 
giove tight on the Wearer's hand. 
Yet another object of this invention is to pro 

vide a monostructure rubber glove to prevent dis 
integration of the glove. 
And another object of this invention is to pro 

vide a monostructure rubber glove With a cuff 
band of roll resistant thickneSS. 
Other objects and a fuller understanding of the 

invention may be had by referring to the follow 
ing description and claims, taken in conjunction 
with the accompanying drawings, in which: 

Figure 1 of the drawings is an elevational view 
of a glove embodying the principles of this inven 
tion, as viewed from the palm side of the glove; 

Figure 2 is a sectional view taken along line 
2-2 of Figure ; 

Figure 3 is a sectional view taken along line 
3-3 of Figure 1; and w 

Figure 4 is an illustration of the glove of this 
invention being pulled onto the wearer's hand, 
and illustrating the extreme stresses placed upon ... 
the glove while the wearer's hand is being in 
Serted into the glove. 

Problems 

Doctors and surgeons, as is well known, must 
wear rubber gloves when performing their duties, 
especially in the operating room. These surgeons 
must have a rubber glove with the fingers as thin 
as reasonably possible in order that they can feel 
through the gloves with reasonable accuracy for 
doing such fine jobs as tying verythin cord. For 
example, some doctors and Surgeons employ num 
ber 60 thread for tying blood vessels and must 
be able to feel this cord and handle it with ease 
even with rubber gloves on their hands. It is even 
more true, of course, that the doctor or Surgeon 
must be able to handle his equipment with ease 
and be able to feel through the glove as he per 
forms his delicate task. 
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Without contaminating the outer Surface of the 
gloves. These gloves are packaged by folding 
the gloves in a cloth strip with the cuff of the 
glove turned back. The gloves, packaged in the 
cloth Strip, are sterilized in an autoclave under 
active live Steam pressure at Something in the 
neighborhood of 250 degrees Fahrenheit. 
Usually the gloves are powdered both inside and 
out. In some hospitals where student nurses are 
in training, a nurse will grasp the sides of the 
cuff on the glove and open the glove for the doc 
tor to thrust his hand into the glove with ease. 
However, most hospitals, especially in the smaller 
communities, do not have extra, nurse help in the 
Operating room. Therefore, the nurses that are 
available have their specific duties in preparing 
instruments for the doctors and do not aid the 
doctors in placing their garments and gloves on. 
Therefore, after the doctor receives the folded 
cloth with the gloves therein, he is obliged to 
place them on his own hands. In Figure 4 of the 
drawings, the operation of placing the gloves on 
a Surgeon's hand is illustrated for the condition 
Where the Surgeon places his own glove on his 
hand. Even though a doctor Will Wear rubber 
gloves before actually touching a patient in an 
operating room, that doctor goes through a strict 
cleansing operation which he terms “scrubbing.' 
The hands are washed for a considerable length 
of time as far up as the elbow. This the Sur 
geon's hands are as sterile as he possibly can 
make them. However, his hands are not ab 
Solutely sterile, whereas the rubber gloves are ab 
solutely sterile when they come from the auto 
clave. Therefore, when the doctor places his 
gloves on his own hands he makes every effort 
to avoid touching his skin, even though has has 
thoroughly scrubbed, with the outer surface of 
the sterile gloves. In placing the gloves on his 
hands, the doctor thrusts the four fingers up 
under the turned cuff of the first glove, and 
usually places his thumb down inside the glove 
to help Open the glove for insertion of his hand. 
The hand that holds, the glove open is bare, and 
might touch the skin of the other hand, but no 
contamination will result from this accidental 
touching and therefore, it does not matter that 
the doctor has his thumb inside of the cuff where 
it might be contacted by the bare skiin of the 
hand being inserted into the glove. The bare 
hand touching the Outside of the glove touches 
only at the upper Wrist hand band portion, away 
from the hand portion which must be kept sterile, 

The doctor must get - into his rubber gloves 35 and therefore, the contact of the bare hand at 
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the upper Wrist has no contaminating effect on 
the entire glove. 

After having installed one glove on one hand, 
the doctor must then use the rubber covered 
hand to help install the other glove on the bare 
hand. In this case the doctor cannot place his 
thumb inside of the glove to aid in opening the 
glove Wide for the entry of his remaining bare 
hand, because his bare skin might accidently 
touch that sterile outer surface of the thumb on 
the gloved hand and contaminate the sterile sur 
face. The doctor, therefore, places his four fin 
gerS under the cuff, Substantially as illustrated 
in Figure 4, and pulls the glove open in that man 
ner. Such opening with the fingers under the 
Cliff Only is even a greater strain than pull ex 
erted upon the glove when the thumb may be in 
Serted into the top of the glove. In spite of the 
fact that the gloves are well powdered, there is 
considerable friction between the powdered hand 
and the rubber glove, and accordingly, there is 
a great Strain placed on the flimsy rubber glove 
in forcing the hand into place. 
The Sterilization, as previously stated, nor 

rally takes place in an autoclave at about 250 
degrees Fahrenheit. This autoclaving is carried 
on for aibout fifteen minutes. Those acquainted 
with the rubber art will readily realize that such 
an extreme temperature has a highly deleteri 
ouS effect upon thin rubber used for making sur 
geons' gloves, and very often the sterilization will 
be carried on until the rubber becomes rotten and 
the fingers may be pulled off as the surgeon's 
hand is forced into the glove, or the side of the 
Wrist may Split open as the surgeon attempts to 
pull the glove over his hand. Of course, the 
thinner the rubber, the more apt the steriliza 
tion process is to cause undue deterioration of 
the rubber and result in failure of the glove. 
Nevertheless, the Surgeon needs a hand covering 
area, as thin as Cain possibly be achieved. 

Prior dirt 

Doctors and surgeons have long used a type of 
glove having an overal general thickness which 
is a coinapronise between the desirable extremely 
thin finger covering, and the practical strength 
needed to resist the effect of the doctor's pull on 
the Wrist area of the glove in placing the glove 
On his hand. Many gloves are still made today by 
a Single dip of either latex or ceiment rubber with 
the cliff formed by rolling a portion of the Wrist 
area, of the glove upon itself before the glove is 
cured. This beaded type of cuff band is provided 
by trianning the material on the mold prior to 
Cuiring the Loher, and then rolling the material 
down a short Way. Some manufacturers of rub 
ber gloves have attempted to improve upon the 
363 V8iticial glove oy placing a fiat band of rub 
ber around the cuff edge of the glove rather than 
providing a rolled bead edge. A flat band at the 
cuff of the glove has been found to prevent, undue 
tendency of the wrist portion of the glove to roll 
down upon the surgeon's wrist while he is working. 
in other words the cuff band, being a thick and 
narrow band, resists rolling upon itself, and there 
fore, resists the atterpt of the glove to roll as the 
Surgeon brushes against his coat and other ob 
jects during his Work. It is, of course, obvious 
that the Surgeon desires to have his gloves fully 
up upon the arras of his gown rather than rolling 
down about his Wrist as he works. The cemented 
glove cuff has been found to be entirely satisfac 
tory for preventing the glove from rolling, but 
the band very often fails and comes loose under 
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4 
the extreme autoclave sterilizing tenperatures 
and the Subsequent extreme stressing of the wrist, 
area, and cuff area of the glove by the Surgeon 
when installing the gloves on his hands. Fur 
thermore, the provision of a flat band to prevent 
undue tendency for the glove to roll does not in 
any anner Overcome the need for a glove with 
extremely thin finger areas. 
Attempts to make rubber gloves extremely thin 

in order that the Surgeon may have the greatest 
ability to feel with his fingers, have resulted in 
failure and have been discarded, because the 
Wrist area of the glove is then entirely too thin to 
Withstand the extreme abuse to which the Surgeon 
places the Wrist area, in installing the glove upon 
his hand. 
There have been numerous attempts, both pat 

ented and unpatented, to provide a Wrist, area for 
a rubber glove which is thicker than the hand 
portion of the glove. These attempts have failed 
Whoiy in the field of rubber gloves fo: Sigeol)3. 
As previously pointed out, a cuff and cerinentad 
to the Wrist portion of the glove is unsatisfactory 
for the reason that the cemented surfaces tend 
to pull apart under the extreme stresses of use. 
Atteiapts along a similar line &c provide a, Séc 
Ond layer on the Wrist area of the gloye, lariinated 
to the original glove with rubber cereini, have 
failed for the same reson. Electrician's gloves 
have been made With exterinely heavy Wrist, pot 
tions by dipping and redipping until a Sufficiently 
thick bady has been built up. AfteinptS is pro 
duce Such a structure with Sui'geon's gloves has 
been unsatisfactory because it as bee; fond 
that even though the several dips take place prior 
to any wulcanization, nevertheless, the Wariotis 
dips tend to produce distinct laminated layers and 
a ter the glove has been sterilized in the guio 
clave up to the very limits of its Sefiness, tese 
laiminated Structures will show up and caise 
failure. 

This illetion 

In this invention a rubber glove is provided 
having a fat cuff band 3, a noided hand pol 
tion , and an intermediate wrist portion 2 
extending between the cuff 3 and the had cor 
tion f . This glove 3 has a ionariinated iron o 
structure with a continuous stepless inner waii 
Surface 3, but having a continuous stepped oute!' 
Wall Surface 5. It has been ifound that a gove 
as illustrated in the dra Wings inhay best e inade 
by dipping in latex, although risiser ceraert, 
rubber dispersions, resins, and other Siraiar na 
terials may be used if desired. Howeves', par 
ticularly for Surgeon's gloves, latex is believed 
to be the letter material. Latex of the cigaron 
composition used for making rubber gloves is 
Satisfactory for the purpose of making the gloves 
of this invention. This latex compound inay con 
tain the usual accelerators and vulcanizing ina 
terials, together with any coloring matter if so 
desired. Usually with surgeon's gloves no coioi 
ing matter is added. It has been found that, the 
best method of making the surgeon's giove illus 
trated in the drawings is to expose the hold to 
the latex Solution in three different continiGus 
Steps in order to provide a maximum pariad of 
in Eriersion for the cuff portion 3, and tie east 
period of immersion for the hand portion . It 
is believed preferable to dip the glove hold finger. 
first into the Solution and innerse the hold com 
pletely under the Surface of the solution, where 
after the mold is brought out of the solution fin 
ger-first up to the wrist portion of the mold. Thai, 
is, the mold is brought through the Surface of the 
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solution until the solution covers the mold just 
behind the thumb area of the mold. The mold is 
then allowed to remain in that position with the 
hand raised out of the Solution and the Wrist 
still remaining in the Solution until a greater 
deposit of rubber is placed upon the Wrist area of 
the mold. The mold may then be raised until 
only the cuff band area, remains in the Solution, 
whereupon the mold is again allowed to remain 
in the solution for an extended period of time to 
deposit a still thicker deposit of rubber for the 
purpose of making the heavy wrist band area 3. 
it is not essential that the steps given be followed 
in that manner, and other methods of dipping 
may be employed. For example, if desired, the 
mold may be moved very slowly rather than mak 
ing a distinct stop. However, in order to enjoy 
the benefits of an extremely thin finger portion 
With a tough and stretch resistant Wrist area, for 
Withstanding the extreme stresses placed upon the 
glove by the surgeon in installing the glove, it 
is essential that the dipping be carried out as One 
continuous process for depositing the extra rub 
ber in the Wrist, area, and in the cuff area, and 
building the entire glove into one monostructure 
Without any cementing or lamination, Such for 
example as by redipping. 

In the illustrated embodiment of the invention 
the Wall of the glove is a solid and continuous 
monostructure in which the inside surface 4 is 
continuous and stepless, but the outside surface 5 
is stepped. The outside surface 5 has a blend 
ed. Wrist step 6 and a blended cuff step 7. It 
may be noted from the sectional views 2 and 3 
that there is no lamination of any kind in the 
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construction of this improved glove, and that the 
area in the steps 6 and 7 are blends from one 
sectional thickness to the other. The blended 
areas Will be considerably extended, or merged, 
if the slow removal method suggested above is 
employed. 

It has been found by the construction herein 
illustrated and described that the hand portion 
may be made much thinner than ever before be 
lieved to be practical. The hand thickness, for 
example, has been found to be practical when 
made as thin as five to ten thousandths of an inch 
thick. This extreme thinness, for convenience 
of expression, has been termed 'touch trans 
parency.' 
The factor that, hakes the extremely thin hand 

portion practical is the discovery that by having 
a monostructure of hand and Wrist portion, 
wherein the Wrist portion is considerably thicker 
than the hand portion, the stresses placed upon 
the glove by the surgeon are all concentrated in 
the Wrist area, where the glove contour from the 

6 
hand is commenced. It is well known that slid 
ing friction is considerably less than static fric 
tion. However, it has also been found that the 
glove must be a monostructure in order that 
failure will not be brought about due to separa 
tion of laminations because of the intense steril 
ization in the autoclave. 
Although the invention has been described in 

its preferred form with a certain degree of par 
ticularity, it is understood that the present dis 
closure of the preferred form has been made 
only by way of example and that numerous 
changes in the details of construction and the 
combination and arrangement of parts may be 
resorted to without departing from the Spirit and 
scope of the invention as hereinafter claimed. 
What is claimed is: 
1. A rubber glove having a hand portion of 

thin wall section to cling closely to the Wearer's 
hand and transmit a maximum of touch sensi 
tivity therethrough, a flat cuff band, and an 
intermediate wrist portion extending between 
said cuff band and said hand portion, said glove 
having a non-laminated monostructure made in 
a single continuous dip upon a form by With 
drawing the form at a variable speed, from a dip 
ping solution, said hand portion having a first 
thickness, said cuff portion having a second 
thickness greater than said hand portion first 
thickness, said second thickness providing roll re 
sistance for said cuff band, and said Wrist por 
tion being tough and stretch resistant With a 
third thickness intermediate the thickness of Said 
hand portion and cuff portion. 

2. A molded glove having a hand portion and 
a wrist portion, said glove having a non-lanni 
nated monostructure with a continuous stepleSS 
inner wall surface, a continuous stepped outer 
wall surface, said hand portion having a first 
thickness, and said wrist portion being tough 
and stretch resistant with a second thickneSS 
greater than the thickness of said hand portion. 

3. A in olded glove made by a single continuous 
dip upon a form by withdrawing the form at a 

hand to wrist provides the smallest area of the 
glove. Therefore, the wrist area, being much 
stronger and tougher than even the conventional 
glove, having a wall thickness of substantially 
ten to twenty thousandths of an inch, will easily 
withstand the stresses placed thereon by the sur 
geon and the surgeon may easily force his hand 
through the reduced area at the base of the hand 
portion in the glove without placing any stress 
whatsoever on the hand portion. Therefore, the 
hand portion need not be as strong. There is no 
force or stress placed upon the hand portion be 
cause the wrist portion has taken up all of the 
stress. Once the surgeon's hand begins to pass 
into the hand portion a sliding friction takes place 
and overcomes the static friction which is evident 
as the installation of the glove upon the surgeon's 

variable speed from a dipping solution, said glove 
having a flat cuff band, a molded hand portion, 
and an intermediate wrist portion extending be 
tween said cuff band and said hand portion, Said 
glove having a non-laminated monostructure 
with a continuous stepless inner wall surface, a 
continuous stepped outer surface, said hand por 
tion having a first thickness within a range of 
substantially five to ten thousandths of an inch, 
said cuff portion having a second thickness with 
in a range of substantially twenty to twenty-six 
thousandths of an inch to provide roll resistance 
for said cuff portion, said Wrist portion being 
tough and stretch resistant With a third thick 
neSS intermediate said hand portion and cuff por 

tis 

tion thickness theireby having a range from Sub 
stantially ten to twenty thousandths of an inch. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number - Name Date 
1,825,738 . . . Klein -------------- Oct. 6, 1931 
1,907,856 Murphy ------------ May 9, 1933 
1988,709 Barns -------------- Jan. 22, 1935 
2,325,330 Lewis -------------- July 27, 1943 
2,393,298 De Laney et al. ------ Jan. 22, 1946 
2,441,905 Saint-Mileux ------- May 18, 1948 
2,528,454 Schlesinger et al. --- Oct. 31, 1950 


