
Oct. 22, 1963 G. PoTAPENko 3,107,863 
AIR DIRECTING ISOLATION APPARATUS 

Filed Oct. 31, 1960 2 Sheets-Sheet 1 

INVENTOR, 

Gennady Aofapenko 

BY 64a A4. 
ATORNEY 

  



Oct. 22, 1963 G. POTAPENKO 3,107,863 
AIR DIRECTING ISOLATION APPARATUS 

Filed Oct. 31, 1960 2 Sheets-Sheet 2 
47 aaaaaZZZZZZZZYZaaaaaaaaaZZZZZZZZZZZZZZZZZZZZZZZZZZ 

"46 
143 

INVENTOR, 
Gennady Aoifa penao 

34a, 44. 
ATTORNEY 

  



United States Patent Office 3,167,863 
Patented Oct. 22, 1963 

3,167,863 
AERDIRECTING SOLATION APPARATUS 
Gennady Potapenko, Pasadena, Calif., assigor to 

Reginald Robbins, Pacific Palisades, Calif. 
Filed Oct. 3, 1960, Ser. No. 66,112 

7 Claims. (C. 24.0-1.4) 

This invention relates to air sterilization apparatus, 
and more particularly to such apparatus which is adapted 
to focus or direct light and substantially sterile air upon 
a predetermined area. 

This application is a continuation-in-part application 
from U.S. patent application Serial No. 817,327 filed 
June 1, 1959 by Gennady Potapenko and entitled 
"Method and System for the Prevention of the Spread of 
Infectious Disease by Airborne Microorganisms.' 

It is well known in the prior art that even though all 
presently accepted techniques for maintaining Surgical 
areas clean are followed by hospital personnel, Some 
microorganisms are present in such areas even during 
the period of time that operations are being conducted. 
These microorganisms may be excreted by medical at 
tendants during the period when an operation is being 
performed for example, through talking, coughing, sneez 
ing, or the like, even though Surgical masks may be 
worn. Furthermore, the microorganisms may be resid 
ually present within the surgical area and not removed 
by the usual disinfecting techniques employed in such 
aea.S. 

Even though fresh air is constantly supplied to the Sur 
gical area during the period of time that an operation is 
being performed the microorganisms present therein can 
not all be washed away by the constant fresh air supply. 
This is true even though the fresh air supply is sterilized 
prior to supplying it to the surgical area. Since some 
microorganisms are for various reasons present within 
sugical areas, such as the operating rooms of hospitals, 
and doctor's offices, where minor Surgery is carried out, 
the break in the patient's skin which is produced by the 
incision may have these airborne microorganisms pre 
cipitated therein. If such airborne microorganisms are 
so precipitated into the incision, and the microorganism 
is an infectious disease carrying type, the patient may be 
thereby infected. 

Accordingly, it is an object of the present invention 
to provide apparatus for effectively isolating the body 
areas surrounding a surgical incision from the surround 
ing atmosphere to thereby exclude microorganisms which 
may be pesent in the surrounding air from the area of 
the surgical incision. 

It is another object of the present invention to provide 
apparatus for directing a constant flow of sterile air upon 
a predetermined area which apparatus does not further 
congest operating rooms, which may add to the comfort 
of the medical attendants and which is readily and easily 
movable and adjustable. 

It is another object of the present invention to provide 
apparatus for directing a constant flow of substantially 
sterile air upon a predetermined area which apparatus 
may be incorporated within existing operating room 
equipment. 

Other objects and advantages of the apparatus in ac 
cordance with the present invention will become ap 
parent from a consideration of the following description 
taken in conjunction with the accompanying drawings 
which are presented by way of example only and are not 
intended as a limitation upon the scope of the present 
invention, and in which: 

FIG. 1 is a perspective view of a surgical lamp in 
accordance with the present invention as it would appear 
in actual use; 
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FIG. 2 is an elevational view, partly in cross-section, 

of a Surgical lamp in accordance with the present in 
vention; 

FIG. 3 is an elevational view, partly in cross-section, 
of an alternative embodiment of a surgical lamp in ac 
cordance with the present invention; 

FIG. 4 is an elevational view, partly in cross-section, 
of an additional embodiment of a surgical lamp in ac 
cordance with the present invention; and 

FIG. 5 is an elevational view of a surgical lamp in 
accordance with the present invention illustrating an 
additional manner in which it may be used. 

In accordance with one aspect of the apparatus of the 
present invention, there is provided a surgical lamp for 
use in combination with a source of sterile air. The 
sterile air source is interconnected with the lamp in order 
to provide a continuous flow of sterile air therethrough. 
The surgical lamp includes at least one opening therein 
which is adapted to direct the sterile air in such a manner 
as to cause it to fall upon a predetermined desired area 
which is normally that area immediately surrounding 
and including the area in which the incision is to be 
made. 

In accordance with one specific aspect of the apparatus 
in accordance with the present invention, there is pro 
vided a surgical lamp which is interconnected with a 
source of sterile air in such a manner that the sterile 
air may flow from the surgical lamp. Air directing 
means is adapted to focus or direct the sterile air upon 
the predetermined desired area which may be the area of 
the incision as above pointed out. 

It is well known in the prior art that most surgical 
areas, whether they be located in an operating room 
within a hospital or in the surgical area of a doctor's 
office, are frequently quite congested with the equipment 
which is necessary and desired to assist the doctor in 
the proper performance of the surgery. One piece of 
equipment which is always utilized in the surgical areas 
is the surgical lamp. It is also known that large amounts 
of heat are generated by surgical lamps. This heat adds 
to the discomfort of the doctor and the other surgical 
attendants who may be present during the performance 
of an operation. Additional equipment within the sur 
gical area to assist the doctor, to protect the patient, or 
to increase the comfort of the doctor or his assistants is 
therefore not normally desired under the present condi 
tions. 

In accordance with one feature of the Surgical lamp of 
the present invention, each of the above objectives are 
carried out without adding to the equipment which is 
presently utilized in a surgical area. 

Referring now to the drawings, and more particularly 
to FIG. 1 thereof, there is illustrated for purposes of 
example only, a portion of an operating room in a hospital 
in which a surgical lamp in accordance with the present 
invention is appropriately mounted for use. The operat 
ing room includes a ceiling 11 having a plurality of open 
ings 12 therethrough. The openings 12 in the ceiling ii 
provide a path for the flow of fresh air in a downward 
direction throughout the entire operating room. The 
air which is inserted into the operating room by way of 
openings 12 is preferably sterile air which is supplied to 
the surgical area in accordance with the teachings of 
patent application Serial No. 817,327 filed June 1, 1959 
above referred to. As is therein disclosed, a source of 
sterilized air is provided and is directed into a space be 
tween a false ceiling having a plurality of perforations 
therein and the actual ceiling of a room or rooms for 
example in a hospital. The sterilized air is directed 
downwardly through the plurality of openings in the false 
ceiling in such a manner as to form a continuously 
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moving mass of air which is preferably maintained at a 
slightly positive pressure with respect to the corridors or 
other areas external to the room under consideration. 
In this manner, the sterile air completely washes the en 
tire operating rocm in order to remove microorganisms 
therefrom and to thereby maintain the surgical area in a 
substantially sterile condition. By maintaining the pres 
sure within the surgical area slightly positive with respect 
to the outside area, microorganisms are prevented from 
entering the surgical area. 

Although the air supplied to the operating room of 
FIG. 1 is preferably sterile, it should be expressly under 
stood that such is not absolutely necessary. It has been 
found that some rural or suburban areas which are 
removed from business activity have relatively clean out 
side air as compared to urban areas. Where such clean 
outside air is available and does not contain pathogenic 
microorganisms, it may be used instead of the preferred 
sterile air. 
A surgical lamp 13 in accordance with the present in 

vention, includes a housing 14 which is mounted upon a 
rotatable standard 15 by means of a bracket i6 which 
is pivotally attached to the housing 14 by a member 17 
and is pivotally attached to the standard 15 by the mem 
ber 18. The pivotal attachments to the members 17 and 
18 permit easy and ready adjustment of the lamp 13 in 
order to provide illumination to aid the doctors and other 
attendants who may be present during the performance 
of an operation. The lamp 13 also includes a covering, 
such as a lens 19, which permits the passage of light 
therethrough. The surgical lamp thus far described is 
the type presently used in many operating rooms. 

Interconnected with the housing 14 of the lamp 13 is a 
conduit means such as a flexible hose 21. The flexible 
hose 25 is connected to a source of sterilized air (not 
shown). Sterilized air is conducted from the source 
thereof through the hose 2 and into the interior of the 
surgical lamp 13. The sterilized air is then caused to flow 
by a directing means which will be more fully described 
below, through a plurality of openings 22 in the lens 19 
to thereby provide a column of sterilized air which may 
be directed by adjustment of the surgical lamp 13 to fall 
upon the area in which an incision is to be made. The 
particular adjustment and position of the Surgical lamp 
13 is, of course, determined by the position of a patient 
upon the surface of an operating table 23. 

In utilizing a surgical lamp in accordance with the 
present invention, and as illustrated in FIG. 1, a patient 
is placed upon the operating table 23 and prepared for 
surgery in the normal manner. Sterilized air is directed 
through the openings 12 in the false ceiling 11 of the 
operating room to provide a continuous downward flow 
of a mass 24 of sterile air throughout the entire operating 
room. The source of sterile air which is interconnected 
by way of hose 21 to the interior of the lamp 13 is then 
actuated and the lamp illuminated. The light from the 
lamp and the sterile air are then simultaneously directed 
by means of adjustment of the lamp 13 upon the area in 
which the incision is to be made during the performance 
of surgery. The sterile air is forced through the plurality 
of openings 22 in the lens 19 in such a manner as to form 
a relatively fast moving column 25 of sterile air. The 
higher velocity of the column of air 25 as compared to 
the air flow 24 in the remainder of the room is indicated 
by the density of the arrows representing each. 
By providing the relatively fast moving column of 

sterile air 25 and causing it to impinge upon the area in 
which the surgical incision is to be made, microorganisms 
which may be present throughout the remainder of the 
operating room and may in fact be suspended within the 
slow moving air mass 24 in the remainder of the room 
are prevented from entering the area of the incision. If 
microorganisms approach the area of the incision, they 
are unable to penetrate the column 25 of sterile air which 
is directed from the surgical lamp 13. Although a por 
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4. 
tion of the air mass 24 surrounding the sterile air column 
25 may be picked up by the fringe areas thereof, such 
secondary air will not be capable of penetrating to the 
interior portion of the column 25 of sterile air and there 
by are unable to reach the area of the incision. Further 
more, by maintaining the air within the remainder of the 
operating room as sterile as is possible under the circum 
stances, very little likelihood of picking up secondary air 
containing disease-carrying microorganisms is presented. 

It has been found that an air flow rate of approxi 
mately 75 cubic feet per minute from a lamp having a 
diameter across the lens of 36 inches and adjusted to be 
no more than 6 feet from the surface of the operating 
table provides excellent results. - 
One embodiment of a surgical lamp in accordance with 

the present invention is illustrated in FIG. 2 to which 
reference is hereby made. As is therein shown, a surgical 
lamp 31 is mounted upon a mounting bracket 32 by 
means of movable mounting arms 33. The lamp includes 
a source of illumination 34 which is surrounded by a 
reflecting means 35. The lamp 31 includes a housing 36 
which has a skirt 37 about the lower edge thereof. The 
skirt 37 may be manufactured integrally with the housing 
36 as shown or, alternatively, may be an additional fix 
ture which is attached to the housing 36 by bolts, rivets, 
welding or in accordance with other well known tech 
niques. A light transparent member or lens 38 is inserted 
within the interior of the lamp and appropriately. Sup 
ported at the juncture between the housing 36 and the 
skirt 37. The lens 38 may be made of any light trans 
parent material which is desired. An additional lens 39 
is provided at the exterior of the skirt 37. The lenses 38 
and 39 along the skirt 37 define a space 41. Openings 
42 are provided within the lens 39 for the purpose to be 
more fully described below. 
As was above pointed out, Surgical lamps transmitheat 

as well as light. The transmitted heat causes discom 
fort to the doctors and other surgical attendants. Such 
transmitted heat may be eliminated in accordance with a 
preferred embodiment of the present invention. 

In accordance with this presently preferred embodi 
ment, the member 38 is constructed of a material which 
transmits substantially all of the light but which either 
reflects or absorbs substantially all of the heat radiated 
by light source 34. One example of such a material is a 
dichroic filter. A dichroic filter consists of a succession 
of thin layers of two light transparent substances. Each 
of the two substances has a different index of refraction. 
By properly selecting the indices of refraction and the 
thickness of layers, such a filter transmits approximately 
95 percent of the incident light but reflects approximately 
90 percent of the incident heat radiation. Such a di 
chroic filter is manufactured by the Fisch-Schurman Cor 
poration, New Rochelle, New York as Type XUR-96. 
As a result of the reflected heat, ventilating ports 40 are 
provided in the housing 36 of the lamp (FIG. 2). 

Alternatively, a heat absorbing substance which trans 
mits light may be used in place of the dichroic filter. 
One example of such a structure is a concentrated aque 
ous solution of alum supported within an appropriate 
structure such as a pair of thin glass plates. 
When utilizing a structure of the type above de 

scribed, it should be readily apparent that cool air may 
be forced through the openings 42 to minimize the dis 
comfort of the doctors. 
A conduit, such as a flexible hose 43 (FIG. 2), has 

one end connected to the space 4i by means of a fitting 44 
which cooperates with the skirt 37. The other end of 
the flexible hose 43 is attached to a source 45 of sterile 
a. 

The source 45 of sterile air may be any source known. 
to the art. However, preferably the source 45 should be 
of the type described in patent application Serial No. 
704,485, filed December 25, 1957 by Gennady Potapenko 
and entitled Method and Apparatus for the Sterilization 
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of Air. This device provides for the destruction of air 
borne organisms contained in a flowing air stream by sub 
jecting such streams to high intensity ultraviolet radiation 
at very close range. The irradiation occurs in a chamber 
or duct which is preferably in the form of a cylinder hav 
ing an inner surface which is highly reflective for radi 
ation in the germicidal range. Inside of the chamber is a 
baffle system which produces turbulence and directs the 
air flow in a cyclonic pattern to insure complete exposure 
of all airborne particles to the lethal rays which emanate 
from the ultraviolet generator. This generator or tube 
extends longitudinally through the core of the chamber. 
In a typical unit of this type, for example, one such cham 
ber operating at an air flow rate of 100 cubic feet per 
minute kills in excess of 99.9 percent of all microorgan 
isms present in the air in a single passage. The device 
described eliminates the disadvantages of previous ex 
posed ultraviolet techniques for the control of airborne 
microorganisms. The device is based upon the fact that 
the effectiveness of radiation in free air is inversely pro 
portional to the square of the distance of the microorgan 
isms from the source of germicidal energy and is a direct 
function of time and exposure. Design of the sterilizing 
unit referred to insures that no microorganism passing 
through the chamber is more than approximately three 
inches from the ultraviolet tube. 
An additional source 46 of sterile air, which may be a 

diffuser connected to an air sterilization system of the type 
described is application Serial No. 817,327 above re 
ferred to, provides a flow of sterile air as illustrated by 
the arrows 49 in the space provided between the ceiling 
47 and the false ceiling 48 of the operating room. The 
air flow 49 then passes through a plurality of openings 
provided in the false ceiling 48 and into the operating 
room as indicated by the arrows 51 in order to provide 
a continuous downward flow of sterile air throughout the 
operating room. Sterile air from the source 45 thereof 
flows through the flexible hose 43 as indicated by air 
rows 43a and into the space 41 between the lenses 38 
and 39. This flow of air is indicated by the arrows 52. 
The mass of air 52 within the space 41 is then forced 
through a plurality of openings 42 in the lens 39 to thereby 
provide a column 53 of sterile air. 
By regulating the air flow from the sterile air source 

45, the column of air 53 may be caused to move rela 
tively fast as compared to the movement of the sterile air 
51 throughout the remainder of the operating room. 
The surgical lamp 31 may then be adjusted in any manner 
which is desired in order to focus or direct the column 
of air 53 along with the light from the illuminating means 
34 upon the area in which the incision is to be made dur 
ing the performance of the operation. As can be seen 
from FIG. 2, the sterile air which enters the space 41 is 
maintained separate and apart from the illuminating 
Source 34. The air column 53 is therefore not heated 
by the illuminating means 34 when a heat reflecting struc 
ture of the type above described is utilized. Air condi 
tioning means may be used in conjunction with the air 
sterilizing means 45 to thereby provide not only sterile 
air but conditioned air which may, for example, be cooled. 
The column of air 53 then tends not only to thoroughly 
sterilize the area in which the incision is to be made, but 
also to add to the comfort of the doctor and other at 
tendants who are performing the operation. 

It should of course be understood that where a source 
of cold air is available and the temperature thereof may 
be adjusted in a predetermined manner, the member 38 
may be constructed of ordinary glass. In such a Case, 
the temperature of the air would be set to absorb the 
transmitted heat and still remain somewhat cool. 

Alternatively, the flow of sterile air may be passed di 
rectly through a surgical lamp of the type illustrated in 
FIG. 3. As is therein shown, a hose 56 is intercon 
nected between a source of sterile air 57 and the housing 
58 of a lamp 60 in accordance with the present inven 
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6 
tion. As is illustrated in FIG. 3, the source of sterile air 
57 may be a diffuser which is interconnected with the 
air sterilization system for the entire operating room and 
in this manner a portion of the air is picked up and sup 
plied by flexible hose 56 to the interior of the lamp 60. 
The air then passes through the interior of the lamp 60 
and through a plurality of openings provided in the lens 
61 thereof to thereby provide a column of sterile air as 
illustrated by the arrows 62. The lamp 60 may be ad 
justed as heretofore described in order to direct the col 
umn 62 of sterile air upon the area in which an incision 
is to be made. 

Referring now to FIG. 4, there is illustrated still an 
other embodiment of a surgical lamp in accordance with 
the present invention. As is therein shown, a lamp 65 
includes a housing 66 containing a source of illumination 
67. The interior of the housing 66 operates as a re 
flecting medium for the light from illuminating means 
67. As is illustrated in FIG. 4, there is no lens or other 
covering over the opening of the housing 66. The light 
therefore impinges directly from the illuminating source 
and the reflecting surface of the housing 66 upon the 
area of the patient in which the incision is to be made. 
An apron 68 is provided about the exterior of the hous 
ing 66 and is positioned about the lowermost portion 
thereof. As can be seen, the apron 68 cooperates with the 
exterior Surfaces of the housing 66 to provide a substan 
tially enclosed area 70 having an opening 71 about the 
periphery of the lamp 65. The opening 71 may be con 
tinuous or may be a plurality of spaced openings in the 
apron 68. Connected to the apron 68 is a flexible hose 
72 which is in turn connected to a source of sterile air 
73. In utilizing the surgical lamp as illustrated in FIG. 
4, Sterile air is caused to flow through the hose 72 as in 
dicated by the arrows 74 and into the space 70 provided 
by the apron 68. The air then flows from the space 70 
through the opening 71 about the periphery of the lamp 
65. The particular configuration of the apron and the 
opening 71 permits a column of air 75 to be provided and 
to be directed downwardly as is indicated by the arrows. 
The apron 68 therefore effectively focuses the sterile air 
flow 75 in such a manner as to cause it to impinge upon 
the desired area of the patient in which the incision is 
to be made. Apron 68 can be added to the lamp shown 
in FIG. 2 to provide an additional outlet for sterie air. 

Surgical lamps in accordance with the present inven 
tion may also be provided as is illustrated in FIG. 5 
upon a stand 81. The lamp 80 may be of any particular 
configuration as above described and is interconnected 
by Way of a flexible hose 82 to a source of sterilized air 
83. The lamp 80 which is mounted upon the stand 81 
may then be placed at any position within the operating 
room which is desired. Typically two or more of such 
lamps may be utilized within a particular operating room 
in order to eliminate the shadows which might be formed 
with one light source. In such a case, a plurality of col 
umns of sterile air as illustrated at 84 in FIG. 5 are 
available to be focused upon the area in which the in 
cision is to be made thereby providing an intense stream 
of sterile air to effectively isolate the incision area of 
the patient from the surrounding atmosphere. 

There has thus been disclosed a surgical lamp which 
is capable of directing or focusing a continuous flow of 
sterile air upon a predetermined area of a patient which 
lamp does not add additional equipment to operating 
rooms and may be used to increase the comfort of the 
personnel present within the operating room. 
What is claimed is: 
1. A Surgical lamp for use in combination with a 

Source of substantially sterile air for simultaneously di 
recting light and sterile air upon a predetermined area, 
said lamp comprising a housing defining an opening there 
in adapted to receive conduit means from said source of 
sterile air for directing sterile air to at least a portion of 
said housing, illuminating means disposed within said 
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housing, and a light transparent member substantially 
opaque to heat and disposed over the face of said hous 
ing, said member having a plurality of openings therein 
for forming a column of sterile air to be directed upon 
said predetermined area. 

2. A surgical lamp for use in combination with a 
source of substantially sterile air for simultaneously di 
recting light and sterile air upon a predetermined area, 
said lamp comprising a housing, illuminating means dis 
posed within said housing, and air directing means in 
cluding a dichroic filter and defining at least one open 
ing therein affixed to the periphery of said housing, said 
air directing means being adapted to receive a conduit 
from said source of sterile air to thereby provide a flow 
of said air into said air directing means, said at least one 
opening being adapted to direct said sterile air upon said 
predetermined area. 

3. A surgical lamp for use in combination with a 
source of substantially sterile air for simultaneously di 
recting light and sterile air upon a predetermined area, 
said lamp comprising a housing defining an opening there 
in adapted to receive conduit means from said source of 
sterile air for directing sterile air to at least a portion of 
said housing, illuminating means disposed within said 
housing, a first light transparent member disposed be 
neath said illuminating means and within said housing, 
said first member being substantially non-transmitting to 
heat radiation, and a second light transparent member 
disposed within said housing and spaced from and be 
neath said first member to thereby form a space for re 
ceiving said sterile air, said second member defining a 
plurality of openings therein for forming a column of 
sterile air to be directed upon said predetermined area. 
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4. A surgical lamp in accordance with claim 3 in which 

said first member is a dichroic filter. 
5. A surgical lamp in accordance with claim 3 in which 

said first member is a concentrated aqueous solution of 
alum supported between a pair of thin glass plates. 

6. A surgical lamp for use in combination with a 
source of substantially sterile air for simultaneously di 
recting light and sterile air upon a predetermined area, 
said lamp comprising a housing, illuminating means dis 
posed within said housing, said housing having a skirt 
member affixed to and extending from the periphery 
thereof, a first light transparent member disposed with 
in said skirt member, and a second light transparent mem 
ber disposed within said skirt member and spaced from 
said first member to define a space, said skirt defining 
an opening and adapted to receive conduit means from 
said source of sterile air to thereby direct said sterile air 
into said space, said second member defining a plurality. 
of openings therein to form a column of sterile air to 
be directed upon said predetermined area. 

7. A surgical lamp in accordance with claim 6 in 
which said first and second members are glass and said 
air is cooled to thereby absorb heat radiated by said 
source of illumination. - 
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