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[5?] ABSTRACT 
This invention relates to both a method and apparatus 
for providing a laminar ?ow of clean air through a re 
moval sterilev nozzle, having a removable sterile drape 
therearound, across the surgical area during an opera 
tion. The newmethod constitutes discharging a flow 
of virtually sterile air at a velocity of between approxi 
mately 350 and 800 fptn across the surgical area from 
a distance of approximately 2 to 5 feet thus producing 
a barrier zone across the wound surface to prevent 
contamination from the surrounding air and the surgi 
cal team. The'apparatus includes a blower, housing, 
nozzle, drape means, pre-?lter means, a pressure ple 
num, and a High Efficiency Particulate Air Filter 
(HEPA) capable of discharging, at a velocity of be 
tween 350 and 800 fpm, a laminar ?ow of “clean” air. 

12 Claims, 10 Drawing Figures 
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APPARATUS FOR PROVIDING CLEAN AIR'AT A the discharge nozzle with our apparatus. In a relatively 
' ' SURGICAL AREA clean room, such as an operating room, where the am 

CROSS REFERENCE TO A RELATED 
' APPLICATION 

This is a continuation-in-part of application Ser. No. 
216,591, filed Jan. 10, 1972, now abandoned. 

BACKGROUND OF THE INVENTION 

For approximately the past 10 years considerable 
work has been done to provide clean air at the site of 
a surgical operation and various solutions have been 
developed during this period. Some of these have pro 
vided good results but have proved to be cumbersome 
and expensive. ‘Such a system is disclosed in the Charn 
ley U.S. Pat. No. 3,529,594. The Webb (Inventor 
Kistko) U.S. Pat. No. 3,385,036 shows a portable clean 
air discharging unit for producing a ?ltered low veloc 
ity main air stream with a high velocity annular air col 
umn which completely surrounds and protects the main 
air stream. The patent to Thompson, et al., U.S. Pat. 
No. 3,279,883, also shows a system for discharging a 
main stream of ?ltered air at a low velocity and provid 
ing aprotective diverging air screen which prevents the 
ambient'air from being drawn into the low velocity 
mainair stream and contaminating the same. 
Our system provides a high velocity laminar ?ow 

clean air stream (in the ordervof from approximately 
350 to 800 fpm) which is discharged from an outlet dis 
posed in relatively close proximity to the surgical area 
(from approximately 2 to 5 feet) and is designed to di 
rect the flow of clean ?ltered air at an acute angle (be 
tween approximately 10° and 45°) to the operating 
table during an operation to positively prevent contam 
ination by air borne bacteria laden particles frm the 
breath, face and neck of the surgical team and from the 
ambient air outside of the clean air stream. It appears 
that 18° is optimum when the bottom of the nozzle is 
at wound height. 
A number of different tests have been run to establish 

the effectiveness and criticality of the air velocity and 
close proximity of the discharge opening to the surgical 
wound. ‘One series of tests which were run measured 
the particles in the air which were greater than 0.5 mi 
crons in size. It is a recognized scienti?c fact that parti 
cles of less than 2.0 microns in diameter will not sup 
port bacteria. Class 100 air has been established as a 
clean air standard which will minimize the chance of 
bacterial contamination of the wound at an operative 
area. Class 100 air is air in which a cubic foot thereof 
has less than 100 particles having a diameter greater 
than 0.5 microns. “Clean Air"'as used herein is de?ned 
as Class 100 air or better. The tests that were run to es 
tablish the effectiveness of maintaining a main flow of 
clean air included operation of the apparatus in a large 
relatively dirty factory area in which a cubic foot of the 
ambient air had over 130,000 particles greater than 0.5 
microns in size. Under such extreme conditions our ap 
paratus produced Class 100 air (an average of less than 
70 particles larger than 0.5 microns in diameter per 
cubic foot of air) at a distance of 5 feet from the dis 
charge opening with a discharge velocity of approxi 
mately 400 fpm. It was also established that the air is 
considerably cleaner closer to the discharge opening of 
the machine. This is important because almost all surgi 
cal operations can be carried out within three feet of 
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bient air averages less than 2,800 particles per cubic 
foot, our tests using a Coulter 550 particle counter 
showed the air flow from our machine had an average 
of less than 7‘particles larger than 0.5 microns in diam 
eter per cubic foot at a distance of 5 feet from the dis 
charge opening and a discharge velocity of approxi 
mately 400 fpm. 

It will be apparent from the foregoing that it is neces 
sary to produce a clean air flow directed across the sur 
gical area in a manner to isolate said area and prevent 
contamination from the ambient conditions. This is ac 
complished by providing a protective air blanket travel 
ing at a higher velocity than contaminating particles at 
tempting to penetrate it such as the bacteria laden par 
ticles exhaled by the surgical team standing over the 
wound. 

In addition» to the particle measuring tests described 
above, bacterial count testing was also carried out. 
These tests were run with a Millipore Air Sampling De 
vice with which samples of air were collected from our 
laminar flow clean air stream at the surgical area and 
at the same time samples of the ambient air were col 
lected in the operating room outside of said clean air 
stream. Thereafter the bacteria in the air samples were 
collected in a broth culture on which standard bacteria 
tests wererun. ' 

With our clean air apparatus located within. approxi 
mately three feet from the wound site and discharging 
air at a velocity of approximately 400 fpm, the number 
of bacteria colonies grown from samples taken at the 
wound site varied from 0 up to a maximum of 3 and av 

‘ eraged approximately 1.2 colonies per sample while the 
number of colonies produced from the ambient air var 
ied from 3 to 42 and averaged approximately 20.6 colo 
nies‘per sample. 
Additional tests were run comparing the discharge 

from the nozzle in a direction parallel with the top of 
the operating table and our discharge at an angle of at 
least 10° to the surface of the operating table. The re 
sults obtained by the horizontal or parallel discharge 
were unsatisfactory, however, when the discharge noz 
zle was elevated above the table top and directed 
downwardly at an angle of at least 10° the air at the 
wound site was maintained in a “clean” condition. Also 
the use of a sterile drape panel which extends between 
the bottom of the nozzle and the sterilized wound area 
produced improved particle count and bacteria test re 
sults at the wound site. This would seem to indicate that 
the provision of a sterile drape panel along which the 
clean air ?ows to the wound positively prevents en 
trainment of the contaminating ambient air from below 
the nozzle and operating table and provides a sterile 
supporting surface along which the bottom portion of 
the laminar air flow discharged from the nozzle travels. 
It is possible that the use of this sterile drape panel be 
tween the nozzle and the wound would produce “satis 
factory” results even when the discharge angle is less 
than 10° or even substantially horizontal or parallel to 
the operating table. Nevertheless, we have found that 
maintaining at least the 10° angle of discharge does 
produce improved results regardless of whether or not 
the drape panel is employed. 

SUMMARY OF THE INVENTION 
It is a general object to provide an apparatus for pro 
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viding a protective ?ow of clean air traveling at a suf? 
cient velocity at the surgical area to prevent contami 
nation from the surgical team and the ambient condi 
tions. 
More speci?cally, it is an object to provide an appa 

ratus which provides a protective ?ow of clean air dis 
charged at between 350 and 800 fpm at an angle of be 
tween 10° and 45° to the angle of the surface of the op 
erating table from a distance of between 2 and 5 feet 
from the wound site to prevent contamination of the 
surgical area during an operation, with 18° being opti 
mum with the bottom of the nozzle at approximately 
wound height. 
Another object of the invention is to have a nozzle 

which can be easily attached or removed, so that a ster 
ile nozzle can be attached just prior to an operation. A 
new sterile nozzle is necessary for a speci?c operation 
since a member of the operating team may have come 
in contact with the old nozzle during the previous oper 
ation. 
A further object of the invention is to provide a drape 

means for said nozzle which has snug contact with the 
nozzle and is supported on each side thereof for a short 
distance to prevent contamination from being drawn 
from around the housing on which the nozzle is 
mounted. The center of the drape means curves up and 
around the operating table from each side to form a 
seal through that area. 
Another object is to provide a quick attach-detach 

mechanism which permits alignment of the nozzle and 
positive-locking with a minimum of time and effort. 
This is necessary to prevent a member of the operating 
team attaching a nozzle from becoming contaminated 
by the remainder of the housing and prevents the noz 
zle from dropping off during the operation and possibly 
hitting the patient. 
A further object of the invention is to provide an indi 

cating means on the device to show a desired angular 
position of the housing. 
A further object of the invention is to provide an eas 

ily adjustable stand so that the device can be positioned 
at a desired height with a minimum of effort such as po 
sitioning the bottom of the nozzle at approximately 
wound height for an operation. 
Another object of the invention is to provide an aim 

ing light which indicates to the surgeon, when the hous 
ing is directed towards the wound and positioned at its 
proper angle to the operating table and the bottom of 
the nozzle is approximately at wound height, that he is 
working in a sterile area when the light is at or distal to 
the wound. 
A further object of the invention is to provide a lami 

nar ?ow from a clean air apparatus which will have sub 
stantially the same ?ow at all points at a discharge 
plane. 
These and other objects and advantages of this inven 

tion will be apparent from the following description 
made in connection with the accompanying drawings 
wherein like reference characters refer to similar parts 
throughout the several views, and in which: 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view showing the clean air 
producing apparatus in operative position at the foot of 
an operating table; 
FIG. 2 is a front perspective view of the apparatus 

shown in FIG. 1; 
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4 
FIG. 3 is a fragmentary central vertical sectional view 

showing the discharge opening and the easily remov 
able nozzle; 
FIG. 4 is an exploded perspective view showing the 

parts and arrangement thereof in said apparatus; 
FIG. 5 is a view of the nozzle and housing member 

broken away to show the latching means; 
FIG. 6 is a fragmentary sectional view showing a 

modi?cation of the nozzle; 
FIG. 7 is a modi?cation of the draped panel for con 

nection to arms on the apparatus; 
FIG. 8 is a sectional view of the equalizer showing the 

vanes and their arrangement; 
FIG. 9 is a top view of the bottom portion of the head 

device; and 
FIG. 10 is a side view of the head device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As illustrated in the accompanying drawings, the 
clean air apparatus 1 includes a lower housing member 
10 having an inlet opening 10a in the upper rear por 
tion thereof. Said inlet opening has a pressure equalizer 
9 therein to be hereinafter described. A blower l2 
(schematically shown) having side inlets 11 is mounted 
on said housing member 10 and discharges downwardly 
through said pressure equalizer 9 in opening 10a into 
the rear portion of a pressure plenum chamber 13 de 
?ned within the rear portion of said lower housing 
member 10. An upper housing member 14 ?xed to the 
housing member 10 surrounds the blower l2 and is 
provided at the rear with a preliminary ?ltering ele 
ment 16. A decorative grill 18 covers and protects the 
outer face of the ?lter element 16 and is ?xed to the 
upper housing member 14 holding the ?lter 16 in place. 
A High Efficiency Particulate Air (HEPA) ?lter 20, 
well known in the trade, is mounted across the front of 
the lower housing member 10 and the air discharged 
downwardly from the blower 12 passes through the 
pressure equalizer 9, the plenum chamber 13, the 
l-IEPA ?lter 20 which produces and discharges a lami 
nar ?ow of air, which then passes through a grill 22 and 
a discharge opening de?ned by a rectangular nozzle 
mounting ?ange 24a which is carried by a frame mem 
ber 24 which in turn is secured over the front of the 
housing member 10. The nozzle mounting ?ange 24a 
is slightly smaller in size than the outer frame 24 and 
a suitable peripheral facing panel 24b connects the 
?ange and frame members together. Panel 24b holds 
the grill 22 and ?lter 20 in place against a ?ange 25 
around the inner surface of the housing member 10. 
A sterilizable nozzle 26 is mounted for quick and 

easy removal on the ?ange 24a in a manner to permit 
said nozzle to be completely sterilized. In the form 
shown, the nozzle 26 has a peripheral attachment face 
plate 26a which is positively held in face-to-face rela 
tion with the facing panel 24b. While any means can be 
used, such as a pair of attachment screws, a pair of 
novel quick attach-detach latching means 29 are pre 
ferred. The latching means are located on each side 
section of the panel 2412 at a point approximately mid 
way of its ends. 
Each latching means 29 comprises a lever 41 which 

is pivoted on a pin 42. Each pin 42 is mounted a short 
distance rearwardly of the panel 24b by a support 
bracket 43. Bracket 43 is formed as a U~shaped mem 
ber with its ends ?xed to the rear of the cooperating 
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part of panel 24b. While the ends can be ?xed by any 
means desired, the means shown are screws 39. The 
lever 41 extends forwardly below the pin 42. A short 
lever 46 extends upwardly from the pivoted end of 
lever 41. The top of the lever 41 extends forwardly of 
the lever 46 along a line which, if extended, would be 
adjacent the center of the pin 42. Said forward face of 
said upstanding lever 46 meets said top of the lever 41 
forwardly of the face 48 of the bracket 43. A leaf spring 
50 has one end ?xed to the face 48 above the lever 41, 
while its other end extends along the forward face of 
lever 46 to a point which is at the top of the lever 41. 
With the upper end of the leaf spring ?xed in place, the 
lower end-of the spring holds the lever 41 in its upper 
most position, extending forwardly substantially as 
shown in FIG. 5. This spring 50 acts with upstanding 
lever 46 to bias lever 41 upwardly to a position wherein 
the top of the lever 41 contacts the end of the spring 
which acts as a stop. A latching means 29 .in its 
mounted position has its lever 41 projecting through an 
opening 54 in the panel 24b. . 
As the lever 41 is forced downwardly, the top of the 

lever 46 is forced against leaf spring 50 bending the 
‘free end forwardly towards the back of the panel 24b, 

_ thereby placing a biasing force on the lever 41 to return 
it to its upward position. A notch 52 is formed in the 
top edge of the lever 41 to engage the nozzle 26 in a 
manner to be hereinafter described. 
The forward part of the lever 41 tapers inwardly on 

all four sides to form a small point A at the tip thereof. 
This shape enables the lever 41 to easily enter an open 
ing 56 in the attachment face plate 26a of the nozzle. 
Each opening for a respective latch means 29 is formed 
at substantially midway of the ‘side section of the at 
tachment face plate 26a. A handle 57 is ?xed to each 
side section of the forward face of the attachment face 
plate 26a by an upper and lower ?ange. Each handle 57 
is located below its cooperating opening 56 and the 
upper flange 570 extends to a-point above its cooperat 
ing opening 56 with each opening 56 extending through 
the upper ?ange of the cooperating handle 57. The 
nozzle 26 is held by the handles 57 with each hand with 
a thumb free and extending over each handle to engage 
the free ends of the forward parts of the levers-41, when 
necessary. The notch 52 must accommodate the, thick 
ness of the'panel 26d and upper ?ange 57a. Each open 
ing 56 has its top edge located ‘so that as the nozzle is 
guided over the‘ mounting ?ange 24a, it strikes the for 
ward end of the lever 41 just above point A, camming 
it downwardly against the spring 50 until it reaches the 
notch 52 wherein the spring 50 pushes the lever 41 up 
wardly in place (see FIG. 5) to axially restrainthe noz 
zle from being removed or accidentally falling off. 

It can be seen that with the con?guration of lever 41, 
as the nozzle is pulled straight out from the latching 
means 29, the lever 41 is, in effect, given a rotation up-_ 
wardly, thereby keeping the latch closed. The nozzle is 
removed by pressing downwardly with one’s thumb on 
the projecting forward ends of the lever 41. This per 
mits the nozzle to be withdrawn forwardly from the 
mounting ?ange'24a. As the nozzle is removed, the le 
vers 41 are biased back to their upward position by 
spring 50. ‘ ' ‘ 

Auxiliary retaining means may also be provided such 
as the plurality of downwardly‘extending projections 
260 provided on the bottom surfaces of the top cross 
bar of nozzle 26. These projections are received in co 
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6 
operating recesses or apertures 240 provided in the top 
cross member of ?ange 24a. 
The forward marginal edge portions of said nozzle 26 

are beveled inwardly to form a restricted discharge 
opening which produces a venturi action which sur 
rounds and protects the main air streams discharged 
through the nozzle and acts as a buffer to restrict or 
prevent entrainment of the outside contaminating am 
bient air. Two modi?cations are shown in FIGS. 3 and 
6. The modi?cation shown in FIG. 6 is the preferred 
form.‘ 
A sterilized surgical drape panel or operating sheet 

27 can be attached along the lower cross member of 
nozzle 26 by any suitable means such as the mating 
strips of Velcro respectively attached to the lower noz 
zle cross member andthe marginal edge portion of the 
end of drape panel or operating sheet 27. The mating 
Velcro strips serve to provide a seal between the end 
of the surgical drape and the nozzle and this sea] posi 
tively prevents entrainment of the ambient air from 

' below the nozzle. This drape panel 27 when used, ex 
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tends from the nozzle to the wound area and provides 
a sterile surface over which the clean air stream travels. 
A second drape panelv 30 having laterally extending 
side panels 30a and integral bottom panel 30b is also 
provided to surround the sides and bottom of the noz 
zle 26 as best shown in FIG. 2 and restricts entrainment 
of the contaminating ambient air into the clean air 
stream. Velcro 'strips are also provided for attaching 
the lower and side attachment portions of the drape 30 
to the bottom and sides of the peripheral face plate 
26a. The use of. drape panel 30 alone is preferred with 
the bottom panel 30b placed over the patient such as 
the drape panel 27 is shown in FIG. 1. A pair of later 
ally extending arms 32 are provided to engage the top 
of the side panels 30a. Suitable sleeves 33 are respec 
tively attached to the upper side portions of nozzle 26 
to provide support for the arms 32 and set screws 32b 
can hold said arms in a desired angular relation if nec 
essary. A simple friction-held pivotal connection can 
be used if desired. 

Suitable means for supporting the entire unit are pro 
vided and in the form shown, this constitutes an adjust 
able stand 34 having a ?oor-supported adjustable base 
34a with conductive caster wheels 34b. A mounting 
yoke 34c is provided at the top of the stand and a pair 
of mounting bosses 34d are respectively provided at the 
top of the two arms of the yoke 340. A pair of threaded 
mounting pins 35 are respectively fixed to the side pan 
els of the housing member 10 and a boss 36 also ?xed 
to each of the side panels surrounds the base of each 
pin 35; While the mounting pins 35 and bosses 36 are 
shown ?xed to the side panels of the housing member 
10, they can be ?xed to the sides of the upper housing 
member 14. The position can be determined by the 
weight distribution of the clean air apparatus 1. For 
ease in adjustability, it is desirable to have the larger 
part of the weight below the mounting pins 35 and 
bosses 36. The bosses 34d and 36 on each side ‘of the 
housing have toothed adjusting mating surfaces to per 
mit the angle of discharge to be adjusted and locked in 
the desired adjusted position. Suitable threaded locking 
knobs 37 are provided for releasably locking the two 
bosses together on each side of the housing member 10. 
While the knob 37 has been shown as knurled on its 
outer edge, it can be provided with arms extending ra 
dially therefrom (not shown) for ease of rotation. Since 
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the minimum angle of discharge has been found to be 
critical, when the clean air apparatus is being used at 
an operating table during an operation, a pair of indi 
cating lines 58 have been placed on the side panels of 
the housing member 10 so that an arm of the yoke 340 
can be placed therebetween and have the nozzle di 
rected downwardly at a desired angle. This angle has 
been determined to be l8° when the bottom of the noz 
zle is at the height of the wound and the clean air appa 
ratus 1 is from approximately 2 to 5 feet from the 
wound. if desired, a pair of positive stop elements 342 
and 36e can be mounted, respectively, on bosses 34d 
and 36 to positively limit the lower angular position of 
the nozzle. 
An adjustable aiming light 60 is provided on the for 

ward face of the upper housing member 14 of the clean 
air apparatus 1 to be used with the indicating lines 58 
to indicate proper angular positioning of the nozzle 
during an operation. When the indicating lines are set 
at 18°, the aiming light 60 is so angularly positioned and 
?xed on the face of the upper housing member 14 so 
that when the yoke 34c is placed between the indicat 
ing lines 58 placing the nozzle 26 of the apparatus 1 at 
a downward angle of 18°, with the bottom of the pe 
ripheral face plate 26a of the nozzle at wound height, 
the light beam should intersect the patient at approxi 
mately 42 inches from the nozzle. Therefore, the sur 
geon should see the light at a point away from the 
wound, placing the wound between the intersecting 
point and the nozzle 26 of the clean air apparatus 1; 
this would place the wound in the best possible area for 
contamination-free operation. 

If other angular positions of the nozzle 26 of the 
clean air apparatus 1 are found to be advantageous for 
other uses of the apparatus, then the indicating lines 58 
can be placed thereon indicating other degrees of angu 
larity in aiming. The aiming light 60 can also be reset 
so that it can be used in conjunction with the new angu 
lar position to convey to someone that the proper posi 
tion exists. 
The drape and nozzle assembly may be sterilized as 

a single unit if desired and the entire sterile assembly 
including the drape panels 27 and 30 can be mounted 
on the nozzle 26 and securely attached thereto as de 
scribed. The drape panels 27 and 30 and nozzle 26 can 
also be made disposable. As has been previously stated, 
the lower drape panel is designed to extend from the 
sterile nozzle 26 to the wound area to positively pre 
vent entrainment of air from below the nozzle into the 
clean air stream and also provide a sterile surface over 
which the air travels to the wound area. The side drape 
panels 30a mounted on arms 32 are designed to pre 
vent entrainment of the contaminated air along the 
sides of the laminar clean air ?ow discharged through 
the nozzle 26. 
However, it is not necessary to use the drape panel 

or operating sheet 27; the center of the drape panel 30, 
bottom panel 30b, can be placed over the bottom of the 
operating table thereby achieving the result of having 
a sterile surface extending from the nozzle to the oper 
ating table and also restricting entrainment of the con 
taminating ambient air from around the bottom or sides 
of the clean air apparatus into the clean air stream. 
A modi?cation of the drape panel 30 is shown in FIG. 

7. This drape panel 30A has a connecting top portion 
300 which forms an opening 30d. The edge of opening 
30d is formed having elasticity so that with the opening 
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8. 
30d smaller than the outer periphery of the peripheral 
face plate 26a of the nozzle it is held against the face 
plate 26a forming a sealing engagement. This edge can 
be formed, for example, of rubber cord or be a coil 
spring mounted in a sewn-in channel. The arms 32 ex 
tend into the sewn-in channels 30e through openings in 
the back of the drape panel 30A, such as in drape panel 
30. 
The air discharged downwardly from the blower 12 

passes through the pressure equalizer 9 into the pres 
sure plenum chamber 13 de?ned by the rear portion of 
the housing member 10 which produces a discharge 
?ow through the HEPA ?lter 20 which has substan 
tially the same ?ow at all points across its discharge 
plane. This condition is obtained in the pressure ple 
num chamber 13 by the use of the pressure equalizer 
9 (see FIGS. 4 and 8). This device is located between 
the exit of the blower 12 and the chamber 13 and is 
constructed having 10 vanes 6, which are spaced 
equally apart at their edges a distance of approximately 
1 inch. The vanes 6 each have a I>é-inch radius and are 
placed in a manner so that the end vanes have their 
concave surface facing the end wall of the opening 
while vanes located therebetween have their surfaces 
alternately spaced along the length of the equalizer. 
The vanes have a chord length of seven-eighths of an 
inch. This creates an equalized pressure across the rear 
of the HEPA ?lter so that air exiting the ?lter ap 
proaches true laminar ?ow. It will be noted that the 
width of the clean air ?ow is substantially equal to the 
width of the operating table so that the surgeon and the 
operating team will not be standing in the clean air 
stream but the clean air stream will prevent the wound 
area from being contaminated by the surgical team and 
the ambient air. 
A suction forming device 70 is ?xed on top of the 

housing member 10, being positioned between the 
blower 12 and sides of the upper housing member 14 
when it is in place. The device 70 is connected by a 
?exible plate 72 through plenum chamber 13 to a con 
nector 74 located projecting from the bottom of the 
housing member 10. Depending on the use of the clean 
air apparatus, one or more of the connectors can be 
made available. In the device shown (see FIG. 1), the 
operating surgeon has a head device 80 thereon which 

_ has a flexible tube 82 connected to the connector 74. 
This permits the surgeon’s breathto be-drawn away 
from the area over the wound to prevent any contami 
nation from this source. This air is drawn in by the suc 
tion device 70 into the area within the upper housing 
member 14 and then directed into the blower 12 where 
it is passed through the HEPA ?lter 20, removing air 
borne bacteria, before again entering the operating 
room. 

The head device 80 comprises two arcuate metal 
tubes 84 contoured to pass around the cheek portions 
of the face with the forward ends threof ending adja 
cent to the corners of the mouth. The forward edges of 
the tubes are connected by a metallic member 85 and 
are spaced approximately 2% inches apart at A, while 
the rear edges are spaced approximately 2% inches 
'apart at B. This construction permits a high percentage 
of the surgeon's breath to be drawn off by the suction 
device 70. A tubular member 86 connects each of the 
rear ends of the members 84 to a Y-shaped end on the 
member 82. The arcuate metal tubes 84 have metal 
rods 87 ?xed thereto extending upwardly therefrom 
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which are pivotally connected at the upper end to a 
headgear 89 which is adjustable to ?t on a surgeon’s 
head. , 

While electrical circuitry is not‘shown, an operating 
panel 90 is shown on the sideof the upper housing 
member 14. This panel includes an aiming light switch 
92, a rotary switch 94 controlling blower speed, and a 
switch 96 for the suction forming device 70. Indicating 
lights 95 on the forward part of upper housing 14 per 
mit the operating team to know at all times at what 
speed the blower is operating. 

'It will be seen that we have provided a relatively sim 
ple, yet highly effective method and apparatus for ma 
terially improving the bacteriologic conditions around 
the wound area to materially reduce the possibility of 
infections through contamination during a surgical 
operation. . ' 

It will, of course, be understood that various changes 
may be made in the form, details, arrangement and pro 
portion of the parts without departing‘ from the scope 
of the invention, which generally stated, consists in the 
matters set forth in the accompanying claims. 
We claim: , 

1. In a device providing clean air flow, a housing con 
taining 21 ?rst and a second chamber, said second cham 
ber containing a discharge opening for directing a ?ow 
of air therefrom, means for ?ltering said air ?owing 
from said second chamber through said discharge 
opening, said ?rst chamber having an inlet opening for 
receiving air surrounding said device, opening means 
between said ?rst ‘and second chambers, means for 
forcing said air from said ?rst chamber through said 
opening means to said second chamber and through 
said discharge opening so that the velocity of the air 
through said discharge opening is suf?cient to prevent 
entrainment of the surrounding air and produce a clean 
air zone in front of said discharge opening, means for 
supporting said housing so that it can be easily posi 
tioned at different heightsand at different angles there 
with so as to position a clean air zone where desired, 
nozzle means for extending and maintaining a clean air 
zone, means connecting said nozzle means to said hous 
ing around said discharge opening so that it can be eas 
ily attached or detached, said nozzle means extending 
outwardly from said housing, arms extending outwardly 
from each side of said nozzle means, a surgical drape 
connected to said arms and hanging down therefrom, 
said drape having a cut-out portion through which said 
nozzle means extends, said drape being held tightly 
against said nozzle means around said cut-out portion 
providing a sterilized barrier preventing air from 
around the housing being drawn into the air directed 
out the discharge opening and nozzle means. 

2. A device as set forth in claim 1 wherein said drape 
has elastic means around the edge of said cut-out por 
tion to hold said drape tightly against said nozzle 
means. 

3. A devicelasset forth in claim 1 wherein said con 
necting means includes a ?ange extending outwardly 
from the housing around the discharge opening, said 
nozzle having a second inlet opening slidably engaging 
said ?ange, said connecting means including a quick 
attach-detach latch means for preventing said nozzle 
means from sliding off of said ?ange on said housing 
during use while permitting quick release when neces 
sary. ‘ 
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4. A device as set forth in claim 1 including an aiming 

light for indicating the desired usable extent of a clean 
air zone from the nozzle means, said aiming light being 
located on said housing above said nozzle means and 
placed at an angle thereto so that an aiming beam from 
said aiming light intersects a clean air zone at the de 
sired usable extent, and means for energizing said aim 
ing light. 

5. A device as set forth in claim 1 wherein said open 
ing means between said ?rst and second chambers in 
cludes a pressure equalizer for equalizing the pressure 
in said second chamber adjacent the means for ?ltering 
said air ?ow from said second chamber, said pressure 
equalizer comprising a plurality of vanes positioned 
across said opening means, each vane being curved 
along its length thereby having a concave surface, said 
vanes being positioned so that alternate vanes have 
their concave surface facing in opposite directions, the 
edges of said vanes being spaced equally apart across 
the opening means. 

6. A device providing clean air flow set forth in claim 
1 including means for ?ltering air entering said inlet 
opening into said ?rst chamber. 
-7. A device providing clean air ?ow set forth in claim 

1 wherein said supporting means includes a yoke hav 
ing an upstanding arm on each side of said housing, in 
dicating lines positioned on the side of the housing to 
align an arm therewith to indicate angular position of 
the housing and discharge opening. 

8. In a device providing clean air flow, a housing con 
taining a ?rst and a second chamber, said second cham 
ber containing a discharge opening for directing a flow 
of air therefrom, means for ?ltering said air ?owing 
from said second chamber through said discharge 
opening, said ?rst chamber having an inlet opening for 
receiving air surrounding said device, opening means 
between said ?rst and second chambers, means for 
forcing said air from said ?rst chamber through said 
opening means to said second chamber and through 
said discharge opening so that the velocity of the air 
through said discharge opening is suf?cient to prevent 
entrainment of the surrounding air and produce a clean 
air zone in front of said discharge opening, means for 
supporting said housing so that it can be easily posi 
tioned at different heights and at different angles there 
with so as to position a clean air zone where desired, 
nozzle means connected to said housing around said 
discharge opening for extending and maintaining a 
clean air zone, an aiming light for indicating the desired 
usable extent of a clean air zone from the nozzle means, 
said aiming light being located on said housing above 
said nozzle means and placed at an angle thereto so 
that an aiming beam from said aiming light intersects 
a clean air zone at the desired usable extent, and means 
for energizing said aiming light. 

9. In a device providing clean air ?ow, a housing con 
taining a ?rst and a second chamber, said second cham 
ber containing a discharge opening for directing a ?ow 
of air therefrom, means for ?ltering said air ?owing 
from said second chamber through said discharge 
opening, said ?rst chamber having an inlet opening for 
receiving air surrounding said device, opening means 
between said ?rst and second chambers, means for 
forcing said air from said-?rst chamber through said 
opening means to said second chamber and through 
said discharge opening so that the velocity of the air 
through said discharge opening is suf?cient to prevent 
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entrainment of the surrounding air and produce a clean 
air zone in front of said discharge opening, means for 
supporting said housing so that it can be easily posi 
tioned at different heights and at different angles there 
with so as to position a clean air zone where desired, 
nozzle means connected to said housing around said 
discharge opening for extending and maintaining a 
clean air zone, said opening means between said first 
and second chambers including a pressure equalizer for 
equalizing the pressure in said second chamber adja 
cent the means for filtering said air flow from said sec 
ond chamber, said pressure equalizer comprising a plu 
rality of vanes positioned across said opening means, 
each vane being curved along its length thereby having 
a concave surface, said vanes being positioned so that 
alternate vanes have their concave surface facing in op 
posite directions, the edges of said vanes being spaced 
equally apart across the opening means. 

10. A device as set forth in claim 9 wherein each vane 
has a chord length of approximately seven-eighths of an 
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inch, the concave surface having approximately a 1/2 
inch radius, and said edges being spaced about a dis 
tance of approximately 1 inch. 

11. A device as set forth in claim 9 including an aim 
ing light for indicating the desired usable extent of a 
clean air zone from the nozzle means, said aiming light 
being located on said housing above said nozzle means 
and placed at an angle thereto so that an aiming beam 
from said aiming light intersects a clean air zone at the 
desired usable extent, and means for energizing said 
aiming light. 

12. A device providing ‘clean air ?ow set forth in 
claim 9 wherein a suction forming device is located in 
said ?rst chamber, a connector projecting from said 
housing whereby an accessory can be attached needing 
a suction applied thereto, pipe means connecting said 
suction forming device to said connector, said suction 
forming device discharging into said ?rst chamber adja 
cent said opening means. 

* * * * * 


