
[111 3,824,987 
1451 July23, 1974 

United States ‘Patent [191 
Howorth 

[54] OPERATING THEATRES 

[75] Inventor: - Primar Examiner—Richard A Gaudet F d k n H th 1 , y - 
B22122; ugh owor ’ Cher ey Assistant Examiner-Henry J. Recla 

Assignee: Howorth Air Conditioning Limited, 
Attorney, Agent, or Firm-Norris & Bateman 

[73] 
Bolton, England 
July 16, 1973 

Appl. No.: 379,858 

ABSTRACT [57] 
[22] Wed: An operating theater comprising a chamber closed at 
[21] the top by a ceiling surrounded by a plenum chamber 

provided with ducts through which sterile air is drawn Related US. Application Data 
Continuation-impart of Ser. No. 216,693, Jan. 10, 

from outside the chamber and discharged vertically 
downwards from tubes of porous textile material hav [63] 

1972’ abandoned‘ ing along the bottom of each section inserts of a knit 
98/40 D ted fabric of greater air permeability than the remain 

A?b 19/00 ing tube wall to give directional control of the air ?ow, 
128 li'R a rail being mounted on the underside of the plenum 

’ 36 chamber from which are suspended on three sides re 
’ movable interchangeable panels extending from the 

rail to a floor and on the fourth side a curtain to give 

[52] US. 128/1 R, 98/33 R, 

[51] Int. [58] Field of Search.................... 1 B, 191; 
98/40 C, 40 D, 32, 33 R, 33 A, 

' 239/5533, 590.3 

- . access for an operating table and patient, with means 

[56] uNlTElgfggexrcreéscggirENTs for extracting contaminated air from the patient. 

3,602,212 8/1971 Howorth 128/1 R 5 Claims, 4 Drawing Figures 
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l 
OPERATING THEATRES 

This is a continuation-in-part of copending Ser. No. 
2l6,693 ?led Jan. 10, 1972, now abandoned. 
This invention relates to improvements in operating 

theaters of the type disclosed in applicant’s U.S. Pat.‘ 
No. 3,602,212 dated 31 Aug. ‘1971. 

U.S. Pat. No. 3,602,212 discloses apparatus for pro 
viding an operating theater that comprises a chamber 
having ceiling means, side walls depending therefrom 
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their robes to remove air exhaled by the team and so 
prevent it from contaminating the air in the compart~ 

‘ ment as described in my earlier Patent above identi?ed. 

Ul 

and a ?oor, said ceiling means having de?ned therein “ 
an opening for the admission of sterile air into the 
chamber from a sterilizing ?ltering and humidifying air 
conditioning plant, the sterile air being discharged from 
tubes of porous material. 
The present invention is directed mainly to the provi 

sion of special air distribution tubes for obtaining 
evenly distributed air ?ow within the chamber in such 
apparatus, and this is a major object. 

In some hospitals or like buildings temperature and 
/or humidity conditioned air is circulated throughout 

. from a main system, and in the preferred embodiment 
of the invention, instead of providing a separate air 
conditioning plant, air is drawn into ducts of plenum 
chambers surrounding a ceiling for the chamber or 
compartment from the atmosphere surrounding the 
transparent chamber or compartment and circulated 
through the tubes for discharge vertically downwards 
through the chamber or compartment, rails being 
mounted on the underside of the plenum chamber from 
which removable interchangeable panels are sus 
pended to be readily assembled and dismounted. 
A further object of the invention is to provide a novel 

combination an enclosure, ducts and a fan forming a 
plenum chamber suspended from above for drawing 
sterile air from outside the enclosure, rails mounted on 
the underside of the unit to de?ne the operating cham 
ber of compartment, panels suspended from the rails 
on three sides of the enclosure, a further panel sus 
pended from the rail on the fourth side of the enclosure 
and a curtain suspended from that panel to give access 
to the chamber or compartment for the operating table 
and patient and means on the table for exhausting con 
taminated air from the patient to ensure that no con 
taminated air shall-be present in the chamber or com 
partment. 
The invention will be described in the preferred em 

bodiment with reference to the accompanying draw 
mgs: 
FIG. 1 is a perspective view of the chamber or com 

partment; 
FIG. 2 is a section on line 2-—2 FIG. 1; 
FIG. 3 is a perspective view of one corner of the 

chamber or compartment: 
FIG. 4 is a section enlarged on line 4—-4 of FIG. 2. 

PREFERRED EMBODIMENTS 
An operating theater is reduced in area by an enclo 

sure A having transparent walls to provide a chamber 
or compartment of a size to accommodate a portion or 
all of the operating table and patient and the team car 
rying out the operation, sterile air being passed down 
wards through the chamber or compartment in a lami 
nar or piston flow to change the air in the compartment 
substantially 300 times per hour, and to provide the 
team and the patient with an air extraction system from 
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Air for supplying the enclosure A is drawn into duct 
ing B forming a plenum chamber from the atmosphere 
surrounding the compartment by one or more fans a‘. 
The air passes along the ducting B at each side of the 
enclosure through ?lter sections, humidity and temper 
ature control sections and acoustic sections (not illus‘ 
trated) to the front of the enclosure as shown by the ar 
rows in FIG. 1 and is then directed by headers a2 into 
discharge diffuser tubes B1 from which it is delivered 
vertically downwards into the operating compartment 
to provide the laminar ?ow therethrough. 
The ducting B and the side by side diffuser tubes B1 

form an enclosed header unit which may be suspended 
from the ceiling of a room in which the operating 
chamber is housed. Rails b2 are secured to the under 
side of the header unit to determine the outline of the 
operating compartment. 
The diffuser tubes B1 form plenum tubes so arranged 

that they are in proximity to each other as shown in 
FIG. 4 and to the ceiling wall W at the top of the enclo 
sure to enable both background lighting and an operat 

‘ ing light to be ?xed to the operating room ceiling in the 
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usual way. 
‘The previous diffuser tubes B1 are made of resilient 

textile material which acts as a non-return valve as dis 
closed in said U.S. Pat. No. 3,602,212 so protecting the 
clean side of the bacteria ?lter as the air under pressure 
passes outwards through the tubes and when the pres 
sure is cut off the pores in the tubes close. Where the 
tubes are composed of only one consistency of textile 
material,‘ as disclosed in said Patent, giving equal per 
meability circumferentially of the tubes, the areas be 
tween adjacent tubes and between the outer tubes and 
the sides of the enclosure become high velocity zones, 
and the ‘areas below each of the tubes become low ve 
locity zones, thereby providing uneven ?ow patterns. In 
‘order to counteract this, substantially two thirds of 
each tube perimeter is made of low permeability and 
the remaining approximately one third of higher per 
meability as shown in FIG. 4 thereby producing more 
uniform velocity ?ow zones and an evenly distributed 
laminar flow. Preferably the unit area permeability of 
section b3 is about 5 — 10 times that of the remaining 
tube wall. . 

Referring to FIG. 4, the diffuser tubes B1 are of a self 
supporting porous textile material formed from strips 
of the material laterally bent into a main sector of cylin 
drical shape and which secured therealong has a bot 
tom sector of an open mesh knitted fabric 1)3 that passes 
air therethrough more freely than the rest of each tube 
to provide directional outlet for the major volume of 
sterile air which is thereby directed downwards into the 
chamber or compartment whilst preventing the forma 
tion 'of streams which might create draughts. The sector 
at b3 is therefore a porous textile material of much 
greater air permeability than the remaining part of each 
tube, and by selecting textile materials of different rela 
tive permeabilities for the main tube wall and sector 123 
predetermined air ?ow condition can be obtained. 
When the supply of air to the tubes B1 is cutoff pores 
of the main sector and the knitted strips b3 contract and 
prevent air from the chamber or compartment passing 
back into the tubes. 
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Three sides of the enclosure A are enclosed by a plu 
rality of panels C suspended on pegs bl projecting from 
the rails b2, the pegs b1 passing through holes along the 
upper edges of the panels which extend to adjacent the 
?oor level. The panels C are interchangeable and can 
be erected and dismantled in a matter of minutes. One 
of the panels C otherwise identical with the other pan 
els C is formed with an aperture or hatch c and with a 
shelf to provide a table for the reception of trays of in 
struments for the operating team. The fourth or front 
side of the enclosure is closed by an upper panel C2 
suspended on the pegs b1 and with a curtain C3 
suspended from the lower edge of the panel C2 as 
shown in FIG. 1 to allow for the entry of an operating 
table containing the patient or suf?cient of the table 
and patient for the operation. 
The panels are provided with handles c“. 
The panels C are connected together along the sides 

and at the comers by spring clips c‘. A lamp or lamps 
D or a cluster of lamps supported from the ceiling are 
pivotably mounted in the chamber or compartment to 
provide illumination for the operation. 

It is now normal practice in operations to cover those 
parts of the patients body which are not affected during 
the operation and an extractor or extractors are 
mounted on the operating table in a position or posi 
tions under the cover or covers where it is anticipated 
that contaminated air or bacterial contamination may 
be disseminated from the patient. 
The extractor may be in the form of a shallow disc 

having a perforated top, or connected by a ?exible pipe 
to a high speed vacuum pump to extract air from the 
vicinity of the patient or the ?exible pipe may be pro 
vided with a perforated end cap through which the air 
is drawn. 
The pipe lines for the extractors from the surgeon’s 

or team’s masks may be plugged into a panel arranged 
inside or outside the operating compartment and the 
extractor pipe from the patient may be plugged into 
this panel. 
The panel is connected to a high speed vacuum pump 

by a further pipe line, valves being provided for cutting 
off the suction to each plug on the panel when not re 
quired. 
The plugging in of the ?exible pipe may be arranged 

to open the valve which closes automatically when the 
plug is withdrawn. 
A set of controllable dampers give an in?nitely vari 

able volume of air. These dampers are electrically re 
mote controlled by a rehostatic controller, operated on 
instructions from the surgeon inside the chamber or 
compartment. 
The panels C and C2 may be detached from the rails 

b and removed when their use in the main operating 
theatre is not required without disturbing the air supply 
installation. 

It has been found that operations carried out in a 
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4 
compartment as above described reduce the possibility 
of bacterial or virus infection during the operation and 
that over some ‘500 operations infection has fallen to 
0.6% and the colonies of bacteria per cubic foot of air 
to 0.2 % which is the limit of accuracy of the checking 
apparatus. . ' 

What I claim is: 
1. In an operating theater that comprises a chamber 

having side walls surrounding an operating table and 
associated equipment, means at the upper end of the 
chamber for discharging sterile air with substantially 
uniform ?ow downwardly within the chamber compris 
ing a plurality of side-by-side tubes of porous textile 
material, each extending transversely across the cham 
ber and connected to a source of sterile air under pres 
sure, said tubes each and having a lower wall section of 
appreciably greater air permeability than the remaining 
wall, said lower wall section of each tube extending 
about one third the circumference and providing direc 
tional outlet ?ow of the major volume of sterile air. 
_2. In the operating theater de?ned in claim 1, said 

lower wall section of each discharge tube being a longi 
tudinal strip of open mesh knitted fabric. 

3. In the operating theater de?ned in claim I, said 
lower wall section having a unit area permeability 
about 5 - 10 times that of the remaining tube wall. 

4. An operating theater comprising means de?ning a 
suspended sterile air providing plenum chamber pro 
viding a ceiling for said theater, means including a fan 
mounted on said plenum chamber for drawing sur 
rounding air into said plenum chamber, a plurality of 
rails secured upon the bottom of said plenum chamber 
de?ning means and de?ning the perimeter of the the 
ater enclosure, a plurality of vertical panels suspended 
from said rails cooperatively de?ning the side walls of 
said theater enclosure, one of said panels being verti 
cally smaller than the others and having a curtain sus 
pended therefrom for access to said enclosure, and 
means for directionally downwardly discharging said 
sterile air into said enclosure comprising a plurality of 
discharge tubes extending laterally across the upper 
part thereof and connected to receive sterile air from 
said plenum chamber under pressure derived from said 
fan, said discharge tubes being of porous fabric of the 
type wherein the pores are of changing size depending 
on the air pressure therein and having a lower wall sec 
tion of appreciably greater air permeability than the re 
maining wall, said lower wall section of each tube ex 
tending about one third the circumference and provid 
ing directional outlet ?ow of the major volume of ster 
ile air. 

5. In the operating theater de?ned in claim 4, said 
plenum chamber being suspended from and closely ad 
jacent a ceiling wall, and said tubes extending closely 
adjacent to each other and to said ceiling wall and said 
panels. 

* * * >l< * 
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