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(57) ABSTRACT 

A biological safety cabinet, including a hood structure 
defining a work chamber, at the bottom of which is a 
work surface, the cabinet being provided at its front 
wall with an access opening therein adjacent the work 
surface, and with means for creating an air flow 
through said chamber from top to bottom, which air 
may become contaminated by materials disposed in 
said chamber, air discharged from said chamber pass 
ing through a decontaminating filter disposed below 
the plane of said work surface, blower means arranged 
to withdraw decontaminated air passing through said 
filter and discharge the same in duct means operative 
to conduct such air to a chamber disposed above said 
work chamber, from which it is discharged into the 
latter at the top thereof. Means are also provided for 
readily effecting in a simple manner decontamination 
of the filter; for increasing the access opening in the 
work chamber to accommodate relatively large equip 
ment; with control means, responsive to the size or 
closure of the access opening, for varying the opera 
tion of the blower; and indicating means for ascertain 
ing operating conditions during normal or decontami 
nating functions. Means is also provided for effecting 
a relatively uniform distribution of air discharged into 
the top of said work chamber. 

10 Claims, 8 Drawing Figures 
...-a, Mr. 
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BOHAZARD SAFETY CABINET 

BACKGROUND OF THE INVENTION 

With increased research activity in biotics, a need has 
arisen for so-called "biohazard' safety cabinets which 
are intended to provide a sterile work environment and 
simultaneously protect the surroundings from any air 
born contaminates. 

In general, devices of this type employ a cabinet 
structure, adapted to be floor supported, and have pro 
vided with a horizontal work surface intermediate the 
top and bottom of the cabinet structure. The portion 
above such work surface in effect forms a protective 
hood operatively enclosing the space above the work 
surface, which includes a rear wall, side wall and a top 
wall structures, with the front wall thereof being pro 
vided with a laterally extending opening, usually co 
extensive with the work surface and having a height 
sufficient to provide reasonable access to the work sur 
face by utilizing personnel. To enable such personnel 
to conveniently review the operations being performed 
within the cabinet, the front wall thereof directly above 
the access opening is provided with a suitable transpar 
ent panel of glass or other suitable material. 

In the operation of cabinets of this general type, a 
flow of air is circulated through the work chamber, 
such air being discharged into the chamber from the 
top thereof and withdrawn therefrom at the bottom of 
such chamber i.e., through suitable openings adjacent 
the actual work surface. Such air movement is effected 
by means of a suitable blower with the air, following 
passage through a decontaminating filter, being recir 
culated into the work chamber. As such air movement 
will also aspirate air at exterior of the cabinet, through 
the access opening, a volume of air is constantly being 
added to the recirculated air with substantially a like 
amount of circulating air being exhausted from the cab 
inet to the exterior. 

It is common practice in cabinets of this type to dis 
pose the air-moving blower in the portion of the cabi 
net below the work surface, which may be termed the 
"base portion' of the cabinet. Such cabinet is normally 
provided with a duct structure, at the rear of the work 
chamber, for the passage of air discharged by the 
blower to a space above the work chamber and a de 
contaminating filter is disposed adjacent the top of the 
work chamber whereby all air returned to the work 
chamber is decontaminated by passage through such 
filter. To insure decontamination of the excess air to be 
exhausted from the cabinet, usually from the top of the 
cabinet, the latter is provided with a second filter, dis 
posed within the top portion of the cabinet at such ex 
haust outlet to decontaminate all air discharged exteri 
orly of the cabinet. 
Cabinets of this general type of construction present 

numerous disadvantages, one of the most serious being 
that as the decontamination filter for the circulating air 
flow is disposed directly above the work chamber and 
thus substantially at the air inlet thereto for such air all 
other portions of the structure disposed in the recircu 
lating air path, subsequent to the flow of such air from 
the work chamber at the bottom thereof carries or con 
ducts air which is or may be contaminated, termed 
herein "contaminated air.' Thus, in such constructions 
the entire cabinet volume with the exception of the ac 
tual work chamber must be efficiently sealed during 
operation with respect to the exterior to prevent possi 

5 

O 

5 

20 

25 

30 

40 

45 

SO 

55 

60 

65 

2 
ble escape of contaminated air from the cabinet. A rel 
atively heavy type of construction is therefore em 
ployed. 
Likewise, as the duct for returning air from below the 

work surface to the top of the work chamber is dis 
posed behind the work chamber the physical dimen 
sions of the cabinet from front to rear is accordingly en 
larged and as such the resulting cabinet is normally 
both bulky and heavy and of a "unitary' design, its 
breakdown into individual sections units, and thus its 
transport through relatively small doorways, etc. is pre 
vented. 
Likewise such type of design necessitates the utiliza 

tion of two decontaminating filters, one for the recircu 
lating flow and the other for the exhaust flow, resulting 
in additional cost as well as necessitating the decontam 
ination of two filters and the possible replacement of 
two filters instead of one. 
Cabinets of this design employ a viewing window of 

fixed construction, above the access opening, for exam 
ple, a bolted and gasketed panel, which must be re 
moved if equipment having dimensions to large to per 
mit insertion through the access opening, are to be 
placed in the work chamber. In some cases access is 
provided by a similar removable panel in one end wall 
of the cabinet, 
As decontamination of structures of this type usually 

involve the circulation of suitable vapors, for example, 
a suitable formaldehyde or ethylene oxide, decontami 
nation must take place with the cabinet efficiently 
sealed in air-tight relation, thus requiring in addition to 
the effected sealing of the viewing panel, the sealing of 
the access opening by a suitable closure member. 
The pressurizing of substantially the entire system of 

prior devices with contaminated air further necessitates 
the effective sealing of all supply fixtures, electrical, 
gas, etc. at their entrance to the cabinet to prevent pos 
sible leakage of contaminated air thereat, and requires 
extensive test procedures to determine adequate seal 
ing of all components. 
The present invention therefore has as its principle 

objective to eliminate the various disadvantages of 
prior cabinet design. 

BRIEF SUMMARY OF THE INVENTION 

A considerable number of the disadvantages referred 
to in connection with prior devices, are eliminated in 
the present invention by the employment of a cabinet 
design in which the cabinet space or volume, subjected 
to contaminated air, is reduced to substantially a bare 
minimum, in particular, a relatively small volume dis 
posed directly below the work surface, with the decon 
taminating filter being disposed to directly receive con 
taminated air within said volume. The decontaminated 
air at the outlet side of such filter is then conducted to 
the air intake of the circulating blower and from the lat 
ter conducted by suitable duct means to the upper por 
tion of the hood, from which it is discharged into the 
work chamber. Thus, with this construction, only the 
volume involving contaminated air and such additional 
space as may be required or desirable to effect efficient 
decontamination procedures need be fabricated as an 
air-tight structure. The remaining ducts, hood, etc., 
carrying only decontaminated air, in particular air 
under pressure, does not require absolutely air-tight 
construction as would otherwise be imperative if the 
structures were carrying contaminated air. As a result, 
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usual or standard commercial fabrication techniques 
may be employed and no special sealing techniques are 
required with respect to electrical and other supply 
lines to such other portions of the cabinet. It will be ap 
parent that any minor leakage that may result in such 
portions of the system are immaterial and have no ef 
fect upon the operation of the structure, particularly in 
view of the fact that normally a percentage of the circu 
lating air will be exhausted to the exterior. 
The present invention also employs a modular con 

struction in which the base structure, hood structure 
and duct structure connecting the same are built as in 
dividual or unitary sub-assemblies which may be indi 
vidually handled and transported and subsequently as 
sembled at the location of usage, with the respective 
sub-assemblies or units each being sufficiently small 
that they may be readily carried through a standard 30 
inch doorway. 

In a preferred embodiment of the invention, the cabi 
net is constructed in 3 sections, a base unit or section, 
a hood unit or section, and a duct unit or section by 
means of which the base and hood sections are opera 
tively connected. In this construction the blower and 
driving means therefore is located in the base structure 
which is of air-tight construction so that by suitable 
sealing of the upper face i.e., the work surface, of the 
cabinet and by similar sealing of the air outlet opening 
in the base structure, the latter may be effectively 
sealed in air-tight relation and suitably decontami 
nated. 

Provision is also made for the inclusion of a suitable 
heating element within the base structure, by means of 
which decontaminating materials may be vaporized, 
and to facilitate the use of such structure the base sec 
tion may, in addition to a suitable access opening en 
abling removal and/or replacement of the filter ele 
ment, include a sealable access opening through which 
decontaminating material may be disposed within the 
base structure, preferably sealed by a transparent clos 
ing member to enable viewing of the interior during its 
decontaminating operation. 

It will be appreciated that as the hood structure is 
subjected only to decontaminated air, under pressure, 
or decontaminated air under negative pressure, air 
tight sealing of the viewing window structure is not re 
quired and the latter thus may be designed as a mov 
able sash structure capable of being raised and low 
ered. In view of this construction the entire front wall 
of the work chamber may be readily opened to permit 
insertion of large object and equipment into the work 
chamber, eliminating any need for removing the win 
dow structure from the cabinet. Further, such sash 
structure may be of a size and so supported that it may 
be lowered to effectively close the work chamber with 
respect to the exterior when the chamber is not being 
utilized preventing the entry of duct and dirt therein 
and tending to keep the chamber in a reasonably sterile 
condition. 

Further, by the inclusion of suitable control means, 
for example switches, arranged to be actuated by pre 
determined positioning of the sash structure, the 
blower may be suitably controlled, for example, shut 
down when the sash, is in closed position, or the opera 
tion of the blower reduced when the access opening is 
reduced beyond a certain point or is closed entirely, to 
insure an air circulation in the chamber commensurate 
with the particular positioning of the sash. Obviously, 
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4 
in the event the chamber contains materials which have 
a contaminating action, adequate air circulation with a 
completely or partially closed sash, may be considera 
bly less than the circulation desired when the sash is in 
its normal operable position, more or less correspond 
ing to the fixed opening of prior structures. 

It will also be appreciated that with this arrangement 
only a single filter is required, as the air is filtered im 
mediately following its passage into the base structure, 
and in view of the positioning of the filter the latter may 
be of substantially the same area as the cross-sectional 
area as the base structure and without any material re 
strictions on the depth of the filter enabling the use of 
high capacity filters. Means may also be provided adja 
cent the front edge of the work surface i.e., adjacent 
the sash, for directing an inflow of air at the bottom of 
the access opening to improve the flow pattern adja 
cent the access opening and thus effectively reduce un 
desirable air turbulence at the access opening, particu 
larly when an operator's arms are extended there 
through into the work chamber. Novel means also may 
be provided for discharging air under pressure adjacent 
the front edge of the work surface to improve the flow 
conditions thereat. 
The present invention also may employ a novel air 

distribution assembly in the upper portion of the hood 
structure to insure efficient air flow across the entire 
cross-sectional area of the hood structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings wherein like characters indicate like 
or corresponding parts: 
FIG. 1 is a front elevational view of a cabinet em 

bodying the present inventions; 
FIG. 2 is a sectional view taken approximately on the 

line II-II of FIG. 1; 
FIG. 3 is a fragmentary top plan view with portions 

broken away to illustrate details of construction, 
FIG. 4 is a sectional view through the base unit, taken 

approximately on the line IV-V of FIG. 1; 
FIG. 5 is a top plan view, with portions broken away, 

of the pressure plate defining the hood inlet for air cir 
culated through the cabinet; 
FIG. 6 is a sectional view of a portion of the base and 

duct structures at the air outlet of the blower, 
FIG. 7 is a sectional view through a portion of the top 

of the base structure, illustrating the mounting thereon 
of a sealing plate for use in decontaminating the filter 
structure of the unit; and 
FIG. 8 is a sectional view of a portion of the duct 

structure adjacent the access opening therein, illustrat 
ing the mounting of sealing means at the inlet of the 
auxiliary air duct, utilized when decontaminating the 
filter. 

DETALED DISCLOSURE OF THE INVENTION 

Referring to FIGS. 1 and 2, the cabinet illustrated 
comprises three unitary sub-assemblies, a base struc 
ture or unit indicated generally by the numeral 1 a 
hood unit or structure indicated generally by the nu 
meral 2, disposed above and supported by the base 
structure 1, and what may be generally termed a duct 
unit or structure indicated generally by the reference 
numeral 3, disposed at the right end of the assembled 
base and hood structures, as viewed in FIG. 1, and 
which also may be provided with a control panel 4, 
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adapted to contain such control and indicating equip 
ment as may be desired. 
The upper portion of the base unit 1 is provided with 

a forwardly extending portion 5 of greater horizontal 
area than the lower portion of the base unit with the top 
of the unit being constructed to provide a work surface, 
indicated generally by the numeral 6, which is enclosed 
at the rear and ends by the corresponding walls of the 
hood structure 2. The front of the hood is provided 
with a sash member, indicated generally by the numeral 
7, which may be disposed as illustrated in the drawings 
with the lower edge 8 of the sash member spaced up 
wardly from the top of the base unit to define an access 
opening 9. Preferably, the sash 7 is movably supported 
whereby it may be raised from the position illustrated 
in the drawings to enlarge the access opening whereby 
equipment of greater size than the illustrated access 
opening may be readily disposed within the work cham 
ber defined by the hood structure and the work surface 
6. Likewise, preferably the sash member is so propor 
tioned and supported that it may be moved down 
wardly to substantially completely close the access 
opening when the structure is not in use or when other 
wise desired. 
Disposed in the base unit 1 is suitable air moving 

means, illustrated as comprising a blower, indicated 
generally by the numeral 10, and a drive motor 11 
therefor, both of which may be of standard construc 
tion, with the blower being adapted to draw air through 
the base unit, discharging the same in a portion of the 
duct structure 3 operative to conduct the same to the 
top of the hood structure 2. Also disposed in the base 
unit 1 is a suitably constructed decontaminating filter, 
indicated generally by the numeral 12, adapted to de 
contaminate circulating air prior to its entry into the 
blower 10 as hereinafter described in detail. 

THE BASE UNIT 

As illustrated, particularly in FIGS. 1 and 2, the base 
unit 1 comprises a rear wall 13, a bottom wall 14, and 
a front wall 15 which are connected at opposite ends 
by respective end walls 16 and 17. Extending across the 
upper portion of the base unit is a partition wall 18 
which extends outwardly from the front wall 15 and is 
connected by a diagonally extending wall 19 to the 
front wall 21 of the portion 5. The wall 18 is provided 
with an opening 22 therein operatively connecting the 
upper chamber, defined by said wall, with the lower 
portion of the base unit, which opening is defined by a 
peripheral upwardly extending flange 23. The wall 18 
and flange 23 thus cooperate to form a drip pan in 
which liquid may accumulate and be drawn off through 
a suitable valve 24. 
Access to the interior of the base unit 2 is provided 

by a plurality of access openings in the front wall 5, two 
of which, 25 and 26 are of relatively large area and 
closed in air-tight relation by respective closure mem 
bers or panels 25' and 26'. A third relatively small ac 
cess opening 27 being provided in the closure member 
26' and likewise closed in air-tight relation by a closure 
member or panel 27'. All of such panels are detachably 
secured to their respective supporting members by re 
spective studs 28 and cooperable cap nuts 29, or by 
other suitable means, each closure member having a 
peripheral gasket interposed between it and the coop 
erable supporting member to provide the desired air 
tight conditions. Preferably the panel 27' is constructed 
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6 
at least in part of a transparent material, forming a win 
dow section through which the interior of the base unit 
may be viewed in connection with decontamination op 
erations, as hereinafter described in detail. Extending 
between the end walls 16 and 17 of the base unit at the 
top thereof are a pair of support members 31, which 
are cooperable with flanges 32 disposed adjacent the 
front and rear wall of the portion 5, for supporting re 
spective grill members 33 and a tray member 34, which 
form the work surface of the cabinet structure. 
The filter structure 12 is disposed below the partition 

wall 18 and for example, may comprise a frame mem 
ber 35 extending completely around the sides and ends 
of the structure, encircling and supporting the filter ele 
ment 36 thereof which may be of standard construction 
readily procurable on the open market, for example, 
the so-called HEPA filters. The filter 12 is supported 
from the peripheral frame 35 thereof by an annular 
frame member 37 having its adjacent edges secured to 
the corresponding walls of the base unit in air-tight re 
lation, for example, by means of welding or the like, 
and is provided with a central opening therein defined 
by an upwardly extending peripheral flange 38 adapted 
to be disposed in a cooperable peripheral groove 39 in 
the lower edges of the frame 35. A highly efficient air 
tight seal therebetween is effected by means of a suit 
able mastic 41 disposed in the groove 39 and effec 
tively embedding the flange 38 therein, with the filter 
being firmly retained in operatively relation by suitable 
means such as a plurality of clap bolts 42 suitably 
threaded in supporting brackets 43 whereby downward 
pressure can be exerted upon the filter structure, a suf 
ficient number of such hold down members being pro 
vided to insure firm efficient retention of the filter in 
operative position, 
As illustrated in FIG. 2, one or more extensions 44 

may be provided at the front of the base unit, for exam 
ple, adjacent opposite ends of the latter to provide ad 
ditional stability for the cabinet structure. The motor 
11 may be suitably connected with the blower 10 by a 
drive belt 45 operatively connecting the drive pulley 
11' of the motor with the drive pulley 10' of the blower. 
Access to the motor and blower maintenance and ser 
vice thereof may be readily achieved through the ac 
cess opening 26. 
As illustrated in FIG. 1, the end wall 17 of the base 

unit is provided with an air discharge opening 46 
therein which is defined by an inwardly directed flange 
which is adapted to receive a flexible tubular connect 
ing bellow 47 operatively connecting the outlet of the 
blower 10 with the discharge opening 46. 
As illustrated in FIG. 2, the upper front corner of the 

portion 5 may be provided with a deflector member 48 
of generally inverted L-shaped configuration, in trans 
verse cross-section, which is secured to the front wall 
21 by a plurality of longitudinally spaced members 49, 
whereby an air passageway extends from the exterior to 
the interior of the cabinet adjacent the work surface 
with the member 48, in the embodiment of the inven 
tion illustrated also forming a sill for the sash member 
7. 

THE HOOD ASSEMBLY 

As clearly illustrated in FIGS. 2 and 3, the hood unit 
2 comprises a rear wall 51, a pair of end walls 52 and 
53, a top wall 54 and a front wall 55 extending across 
the upper portion of the hood structure. Carried by the 
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hood structure at each side of the access opening 9 
therein are respective channel members, indicated gen 
erally by the numeral 56, of a size to receive the verti 
cally extending side member 57 of the sash 7, thus 
forming guides in which the latter is vertically slidable. 
Mounted adjacent the ends of the front wall 55, at the 
inner side thereof, are suitable respective sash balances 
58, of the spring type, which counter balance the 
weight of the sash 7 and is cooperable with the chan 
nels 56 to retain the sash in any of its adjusted vertical 
positions. It will be noted that the proportions of the 
sash, particularly the height thereof is sufficient to en 
able the sash to be moved downwardly into engage 
ment with fill formed by the member 48, thus com 
pletely closing the interior of the hood, or raised to a 
position such as illustrated in FIG. 2, which may be 
termed a normal operating position, providing access 
for an operator to the interior of the structure. Like 
wise as a guides are open at their upper ends, and the 
front wall 55 is disposed inwardly with respect to the 
sash 7, the latter may be raised upwardly to position the 
lower edge of the sash substantially adjacent the bot 
tom edge of the front wall 55, thereby exposing the en 
tire frontal area of the work chamber of the hood and 
readily permitting the disposition of relatively large 
equipment and the like into the hood, which otherwise 
could not be inserted through the normal access open 
ing 9, illustrated in FIG. 2. 
The walls 51, 52, and 53 are provided at their lower 

edges in outwardly extending flanges 59. To insure the 
air tight relation of the base section, all additional ele 
ments secured thereto at the exterior thereof prefera 
bly are mounted and secured in relation by respective 
studs, welded or otherwise secured to the base unit and 
extending outwardly or upwardly therefrom, as the 
case may be, and cooperable cap nuts or other means 
61 threaded thereon. 
As illustrated in FIG. 2, the side wall 53 of the hood 

assembly is provided with an air inlet opening 62 
therein through which clean or decontaminated air 
may enter the upper portion of the hood. 
Disposed below the opening 62 and cooperable with 

the rear wall 51, top wall 54, end walls 52 and 53, and 
front wall 55 is a horizontally extending structure, here 
inafter termed the "pressure plate,' generally indicated 
by the reference numeral 63, which form an air inlet 
and distribution chamber extending across the top of 
the hood structure, adapted to be supplied with air 
through the inlet opening 62. 
FIG. 5 is a plan view of a portion of the pressure plate 

or assembly 63 with a part thereof broken away to show 
the details of construction. As illust sated, the assembly 
63 comprises an upper plate 64 and a lower plate 65 
which extends parallel to the plate 64, both of such 
plates being provided with a plurality of like apertures 
66 therein, illustrated as being substantially vertically 
aligned with one another, for example as a result of 
identical construction and configuration, Disposed be 
tween the plates 64 and 65 is a honeycomb grid struc 
ture, indicated generally by the reference numeral 67 
comprising a plurality of vertically extending wall sec 
tions united along their junctures to form a plurality of 
parallel air passages, each of which has walls in com 
mon with other air passages, and each such air passage 
being of hexagonal configuration in transverse cross 
section. The plates 64 and 65 and the honeycomb grid 
structure 67 may be secured in assembled relation by 
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8 
any suitable means as for example welding or the like 
adjacent their peripheral edges. 
Disposed in the air inlet chamber, and extending 

from front to rear, are a plurality of air deflection or 
turning vanes 69, illustrated as being of increasing 
transverse width with increasing distance from the air 
inlet opening 62, and are arranged to promote distribu 
tion of air flow over the top of the pressure plate 63. 
The latter functions to create a slight head of air pres 
sure within the air inlet chamber and at the same time 
tending to promote air flow through the pressure plate 
at right angles to the plane thereof whereby the air will 
be discharged in a smooth uniform substantially verti 
cal flow. The vanes 69 and plate 63 thus cooperate to 
insure substantially uniform distribution of air into the 
top of the work chamber. 
Extending across the upper portion of the hood, di 

rectly below the pressure plate 63 are a plurality of 
elongated flourescent tubes 70 which may be suitably 
supported at their respective ends, for example, by the 
side walls 52 and 53, utilizing suitable conventional 
sockets, not illustrated in detail. Disposed below the 
lamps 69 is a light diffusing grill 71 which may be of 
plastic and of known configuration, such as a so-called 
"egg crate design,' operative to direct light from the 
bulbs 69 substantially directly downwardly toward the 
work surface and thereby adequately illuminate the 
work chamber defined by the work surface 6, diffusing 
grill 71, hood walls 51 to 53 and sash 7. 
The cabinet illustrated is also provided with a U.V. 

lamp 70' which extends across the rear wall 51, adja 
cent the grill 71, and preferably may be inset into such 
rear wall whereby it does not materially extend into the 
work chamber. 

THE CONNECTING DUCT STRUCTURE 

Referring to FIGS. 2 and 3 the blower outlet opening 
46 in the end wall 17 of the base unit and the air inlet 
opening 62 in the end wall 53 of the hood assembly are 
operatively connected by the duct unit or assembly 3, 
which includes a duct member 72, of generally rectan 
gular transverse cross section. The member 2 is adja 
cent its bottom end provided with a laterally extending 
connecting portion 73 and adjacent the top end with a 
laterally extending connecting portion 74. Both con 
necting portions may be provided with outwardly di 
rected peripheral flanges such as the flanges 75 of the 
section 73, a portion of which is illustrated in section 
in FIG. 6, with the flanges 75 of the lower section 73 
being secured to the adjacent wall 17 of the base unit 
by studs 76 extending outwardly from the wall 17 and 
cooperable nuts 77. The flange of the upper section 74 
may be similarly secured to the end wall 53 of the hood 
structure, using for example sheet metal screws or the 
like. 
Secured to the top wall 78 of the duct 72 is a damper 

structure indicated generally by the numeral 79 which 
is secured to the top wall 78 by suitable means such as 
sheet metal screws, spot welding or the like. The 
damper structure 79, illustrated as being of the slide 
type, determines the size of the air by-pass outlet open 
ing 81, which is adapted to be partially or completely 
closed by adjustment of a sliding damper member 82, 
whereby the effective size of the by-pass opening may 
be varied. Thus by suitable adjustment of the damper 
member 82 of the amount of by-pass air discharged ex 
teriorly of the cabinet and thereby the pressure head of 
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air existing at the pressure plate 63 may be adjusted to 
desired values. The duct subassembly or unit 3, in 
cludes, in addition to the duct member 72, a sheet 
metal structure indicated generally by the numeral 83, 
which has a front and side wall configuration which 
matches the corresponding configuration of the hood 
structure and the projecting portion 5 of the base struc 
ture 2, so that the structure 83 visually appears to be 
a lateral extension of the hood structure. As will be ap 
parent from a reference to FIG. 3, the rear wall 84 of 
the structure 83, is extended downwardly to the floor 
and thus forms the lower front wall 84 of the duct 
structure 3, the wall 84' thus being disposed in substan 
tially the same plane as the front wall 15 of the base 
unit. As clearly illustrated in FIGS. 1 and 3, the struc 
ture 83 provides a convenient front wall 85 upon which 
the control panel 4 may be mounted, the structure 83 
thus providing a suitable container for such equipment. 
As illustrated in FIG, 3 the end wall of the cabinet 

structure may be finished off to form plane surfaces by 
respective panels 86 and 87, the panel 86 extending 
above the base unit in the plane of the side wall 16 and 
being secured to the side wall 52 of the hood structure 
by suitable Z bars 88 which may be, for example, spot 
welded to the side wall 52 and secured by means of 
sheet metal screws or the like to the panel 86. In like 
manner the panel 87 is adapted to extend to the bottom 
of the base unit and disposed in the plane of the side 
wall of the structure 83, and secured in operative posi 
tion ot the latter and to the duct 72 by angle and Z bars 
89 and 91 respectively which, for example, may be se 
cured by spot welding or the like to their associated 
structure 83 or duct 72, and sheet metal screws or the 
like extending through the panel 87 and threaded into 
the associated angle or Z bars. As illustrated, the upper 
end of the structure 83 may, if desired, be closed by a 
cover member 92 of sheet metal and provided with 
downwardly extending flanges disposed at the inner 
faces of the wall of the structure 83 and secured thereto 
by sheet metal screws or the like. 

It will be appreciated that the duct member 72, struc 
ture 83 and panel 87 thus may form a unitary subas 
sembly, heretofore termed the "duct unit or subassem 
bly," which may be cooperably assembled with the 
base and hood subassembly. 
To reduce turbulence in the duct 72, a plurality of 

turning vanes 93 may be disposed in the duct adjacent 
the connecting portion 74, thereby promoting smooth, 
quiet airflow through the duct. 

DECONTAMINATION PROVISIONS 

Referring to FIGS. 2, 3 and 7, it will be noted that the 
grills 33 and tray 34 are encircled by the horizontal an 
nular top wall 94 of the base unit 2. The flanges 32 ex 
tend entirely around the work surface and are con 
nected to the wall 94 by vertically extending connect 
ing walls 95 each of which are provided with a series of 
elongated, horizontally extending slots 96 therein. 
FIG. 6 illustrates details of the means for sealing the 

top of the base unit, i.e., the work surface 6 including 
the grills 33, tray 34, during decontamination opera 
tions. As illustrated, the slots 96 in the vertical offset 
wall 95 extending around the grill members 33 and 
work pan 34 are adapted to receive horizontally ex 
tending projections 97 carried by respective screws 98 
threaded into a closure plate 99. The latter is illustrated 
as having an upwardly turned peripheral flange 101 to 
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10 
provide peripheral rigidity whereby an annular gasket 
102 may be compressed between the peripheral por 
tions of the plate 99 and the adjacent surface of annular 
top wall 94 of the base unit, by the application of 
clamping forces produced by the screws 98 and coop 
erable nuts 103 threaded upon the screws 98, which 
nuts are of the sealing type, effectively sealing the re 
spective openings through which the bolts extend. En 
gagement of the projections 97 in the slots 96 may be 
readily effected by means of a screw driver or other 
tool inserted in the end slot 104 of the respective 
ScteWS. 

In like manner, the opening 46 may be readily sealed, 
during decontamination by a suitable closure plate 105 
and cooperable annular gasket member 106, as illus 
trated in FIG. 6, the plate 105 being clamped in sealing 
relation by a plurality of studs 107 secured to the end 
wall 17 of the base unit and cooperable cap nuts 108 
threaded on the studs 107. The sealing plate 105 may 
be readily placed in operative position by the utilization 
of the access openings 109" in the wall 84' which opens 
on the duct member communicating with the interior 
of the duct 72. The closure plate 112 for the access 
opening 109 may be suitably secured in place by sheet 
metal screws or other suitable means. 
The described construction of the top of the base unit 

also enables in a simple manner, a supply of clean air 
under pressure to the work chamber adjacent the top 
front edge of the base unit, for cooperation with the de 
flector 48 thereat. Referring particularly to FIG. 2, the 
base unit 2 is provided at its upper front corner with a 
diagonally extending partition member 113 secured to 
the adjacent walls in air-tight relation to form a duct 
114 along such front edge of the work surface. The 
slots 96 in the wall 95 at such front edge thus opera 
tively connects the duct 95 with the work chamber di 
rectly adjacent the grill 33 and the inner edge of the de 
flector 48. The duct 114 is provided with an air inlet 
opening 115 in the end wall 17, operatively connected 
to the interior of the duct 72 by a conduit 116, the sup 
ply end of which, as illustrated in FIG. 8, is mounted on 
a cooperable fitting 117 on the top wall of the duct 
member 111. The duct 114 thus is operatively con 
nected to a supply of clean air under sufficient pressure 
to promote a nonturbulent flow of air through the 
space between the deflector 48 and the adjacent wall 
of the base unit, and thereby tends to reduce undesired 
turbulence in air entering the work chamber through 
the access opening 9. The conduit 116 may be opera 
tively sealed during decontamination procedures by 
suitable means, such as a threaded plug 118 and gasket 
119. 

OPERATION OF THE DEVICE 

In operation, air is exhausted from the blower 10 
through the outlet opening 46, conducted therefrom by 
duct 72 to the air inlet opening 62 in the upper portion 
of the hood assembly 2, operative with the aid of the 
vanes 69, to build up a slight head of pressure at the 
pressure plate 63, whereby the air entering the work 
chamber flows downwardly substantially uniformly 
completely over the cross-sectional area of the work 
chamber, from which it flows downwardly to the work 
surface and drawn through the respective grill 33, 
through the opening in the partition wall 18, and filter 
36 into the lower portion of the base unit to the inlet 
of the blower 10. 
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It will be particularly noted that as the filter 12 is dis 
posed below the work surface 6, and substantially di 
rectly adjacent thereto the only space or volume in the 
entire cabinet, which may be subjected to contami 
nated air, is that volume which is operatively inter 
posed between the work surface 6 and the filter 12 i.e., 
contaminated air flowing through the grill plates 33 
passing through the opening 22 in the partition wall 18 
to the inlet side of the filter. All other air passages and 
spaces, including the lower portion of the base unit 
below the outlet side of the filter 12, the duct 72, and 
the entire work chamber are subjected only to clean or 
decontaminated air. Consequently all duct structures, 
etc., at the outlet side of the blower 10 i.e., at the outlet 
46 in the wall 17 are not required to be of air-tight con 
struction (as they would be if carrying contaminating 
air under pressure). Conventional sheet metal fabrica 
tion thus may be employed for all such structures and 
no elaborate air-tight sealing arrangement need be con 
sidered. Any leakage at joints or cracks, would in such 
case be minimal and would have no effect upon the op 
eration of the system as a portion of the circulating air 
will normally be discharge through the by-pass opening 
81 and any leakage thus can be compensated by a cor 
responding slight additional closure of the damper 
structure 79. 
At the same time, the work chamber is substantially 

at a negative pressure adjacent the work surface 6 and 
thus adjacent any contaminating material, as a result of 
which negative pressure air will flow inwardly through 
the access opening 9. Consequently, any danger of an 
outflow of contaminated air from the work chamber is 
completely prevented. At the same time, the deflector 
structure 48 and cooperable air flow from the duct 114 
insures an inflow of air directly adjacent the work sur 
face, thus tending to prevent a reverse flow of contami 
nated air through the access opening 9, as well as insure 
a substantially uniform pressure across the work or ac 
cess opening tending to minimize entrance turbulence. 
Likewise, as the hood enclosure is either under pres 
sure from clean air or a negative pressure with respect 
to contaminated air, sealing of the hood structure with 
respect to the base unit is not necessary and again stan 
dard sheet metal construction techniques can be em 
ployed. The hood structure will normally be secured to 
the base unit with a suitable gasket member interposed 
there between. Likewise, for the same reasons, conven 
tional mounting techniques may be employed in con 
nection with electrical wiring, fittings, etc., in all units 
other than the base unit instead of air-tight connections 
which would otherwise be required if the associated 
structure were under pressure of contaminated air. 
Consequently, all wiring within the hood and duct as 
semblies may be installed without special sealing pre 
cautions. 
Where, for any reason, it is desired to exhaust the by 

pass air to a remote point, the damper structure 79 may 
be replaced by a duct 79' communicating with the by 
pass opening 81, with the volume of air being dis 
charged through the duct being controlled by a suitable 
damper member 82" which, for example, may be a but 
terfly valve member of standard construction. 
As the sash member 7 is vertically adjustable to vary 

the size of the access or work opening 9, the position 
of such sash member may be utilized as a determining 
factor in the control of the system. 
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12 
For example, in some cases it may be desirable to re 

duce the output of the blower 11 when the size of the 
access opening is reduced to a predetermined mini 
mum, or in the event the sash is moved to a fully closed 
position. Likewise, in some applications it may be de 
sirable to shut off the blower when the sash is moved 
to a fully closed position or in some cases to a fully 
open position. This can be readily accomplished by 
suitable disposition of a control switch, for example a 
switch 121 (FIG. 1), which is therein illustrated as 
being so positioned that it will be actuated when the 
sash 7 has been moved downwardly to the position il 
lustrated in FIG. 1, with the switch 121 being utilized 
to control the motor in a desired manner, for example, 
at a different operational level, when the switch 93 is 
actuated by the sash. Likewise, a switch 122 (FIG. 1) 
may be provided which is adapted to be actuated by the 
sash 7 when the latter reaches a fully closed position, 
and which, for example, may be employed to reduce 
the operation of the blower or to shut the blower off 
completely, as desired. If desired a combination of such 
types of operation may be obtained by utilizing a plu 
rality of such switches suitably located. 

DECONTAMINATION OF THE SYSTEM 

Filters of the type referred to for effecting decontam 
ination of biologically contaminated air in most in 
stances are adapted to be decontaminated by the use of 
ethylene oxide. Where formaldehyde is employed as 
the decontaminating vehicle, it will normally be vapor 
ized by the application of heat within the contaminated 
volume, operative upon passing through the filter struc 
ture to destroy any contamination accumulated 
therein. 
Prior biohazard cabinets of the type previously de 

scribed in which the filter for the circulating air is dis 
posed above the work chamber, adjacent the air inlet 
to the latter, and which require a supplemental filter for 
the by-passed air, of necessity involve constructions in 
which substantially the entire cabinet structure, with 
the possible exception of the work chamber, is exposed 
to contaminated air under pressure. Consequently with 
such constructions extreme care must be taken to in 
sure that all portions of the cabinet structure coming in 
contact with or carrying contaminated air are of air 
tight construction i.e., the entire cabinet structure. 
Likewise, due to this construction decontamination 
procedures must, of necessity, involve the entire cabi 
net structure. It therefore becomes necessary that the 
transparent front wall, through which operations in the 
cabinet may be viewed, be mounted on the cabinet 
structure in air-tight relation and that provisions be 
made for correspondingly sealing the access or work 
opening during decontaminating procedures. conse 
quently, in such construction the transparent window 
portion of the front wall is normally bolted to the re 
mainder of the cabinet structure, utilizing suitable gas 
ket means to insure an air-tight seal therebetween, and 
provisions must be made to effect an air-tight closure 
at the access opening during the decontamination oper 
ations. 

In contrast with such type of decontaminating proce 
dures, as the only contaminated volume in the present 
cabinet, is in the base unit, and while only portions of 
the base unit, coming in contact with contaminated air, 
theoretically need be decontaminated, to facilitate the 
decontaminating operation, the entire base unit em 
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ploys an air-tight construction with respect to all joints 
etc., as the only two openings in the base unit, one at 
the top of the unit and the air discharge outlet 46, fol 
lowing sealing of such openings by the sealing plate 98 
and 105, the deontominating material may be intro 
duced into the base portion to decontaminate the en 
tire interior of the base structure, although only the fil 
ter 12 and space thereabove in the base unit, requires 
such decontamination, from a practical standpoint. 
To facilitate such decontamination procedures with 

formaldehyde the interior of the base unit at the lower 
left hand bottom thereof may be provided with a suit 
able heating vessel indicated generally by the reference 
numeral 123, (FIG. 1) which may be permanently in 
stalled in the base unit and operatively connected to a 
suitable source of electricity, utilizing of course, air 
tight electrical connectors etc., where required, and 
controlled by a suitable switch on the control panel 4. 
Access to the vessel 123 may be readily achieved 
through the opening 27 by removal of the transparent 
panel 27, following which the latter may be replaced. 
The decontamination operation may be viewed 
through the panel 27'. 

In the event ethylene oxide is employed as the decon 
taminating material, it may be readily introduced into 
the base unit, following sealing of the latter as previ 
ously described, through the valve member 24. 

It is common, in connection with the the operation of 
filters such as hereinvolved, to measure the pressure 
drop across the filter as a indication of the condition of 
filter. However, as such measurement is not a true indi 
cation of such condition, there is provided in the pres 
ent invention a velocity indicating device by means of 
which the air velocity at the blower outlet may be de 
termined, which will provide a much more accurate in 
dication of the filter pressure drop and relative effi 
ciency. Such indicating device may, for example con 
prise an indicating manometer having an indicating 
meter 124 or the like, mounted on the control panel 4 
and including velocity sensing means, for example an 
air velocity sensing tube 125 extending into the duct 72 
opposite the air outlet 46. 
The air indicating device may also be utilized to sense 

the static pressure in the base unit during decontami 
nation thereof, by providing a connector tube or pipe 
126 on the sealing plate 105, which tube may be con 
nected with tube 125 by a suitable length of hose 127, 
when the sealing plate 112 is removed. 

It will also be noted that by suitable proportioning 
and disposition of the blower 10 and motor 11 in the 
base unit, for example, disposed horizontally enough 
vertical space may be gained to permit the work sur 
face of the cabinet to be lowered from the normal 35' 
or 36' to table height of 30'. 
Having thus described my invention it is obvious that 

although minor modifications might be suggested by 
those versed in the art, it should be understood that we 
wish to embody within the scope of the patent war 
rented hereon all such modifications as reasonably and 
properly come within the scope of our contribution to 
the art. 
We claim: 
1. In a biological safety cabinet for preventing con 

tamination externally of the cabinet from a contami 
nant disposed therein, the combination of a hollow 
base structure, the upper portion of which is con 
structed to form a work surface, a hood structure ex 
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14 
tending above said work surface and adapted, in nor 
mal operation, to form a chamber enclosing said work 
surface, with the exception of an access opening adja 
cent one edge of said work surface, through which air 
may enter from exteriorly of the cabinet, the wall of 
said hood structure above said access opening being 
provided with a transparent window through which the 
interior thereof may be viewed, said base structure hav 
ing openings therein adjacent said work surface for the 
flow of air from the hood interior into the base struc 
ture, an air distribution structure extending over the 
work surface, operative to discharge air in a downward 
direction toward said work surface, a vertically extend 
ing duct structure disposed adjacent the base and hood 
structures and operatively connecting the air distribu 
tion structure and said base structure and there with 
forming an air path for the circulatory flow of air from 
said air distribution structure downwardly through said 
hood, through said openings in said base structure and 
said duct structure back to said air distribution struc 
ture, a contaminate filter disposed in said air flow path 
and positioned in said base structure below the plane 
of said work surface, operative to intercept and filter 
the air flowing through said openings in the base struc 
ture, air moving means, having an air inlet and an air 
outlet, disposed in said air flow path intermediate the 
discharge side of said filter and said air distribution 
structure, with its air inlet disposed to receive air which 
has passed through the filter, and its air outlet disposed 
to effect movement of air through said air distribution 
structure, said air flow path having an air discharge 
vent therein, at the air discharge side of said air moving 
means, through which a portion of the air flow in said 
path may be discharged from the cabinet, said air mov 
ing means being operative to draw all air, entering said 
chamber from said air distribution structure and from 
exteriorly of the cabinet, through said openings and 
through said filter, with the contaminated volume of 
the cabinet thus being restricted to that portion of the 
base structure operatively disposed between the work 
surface and the filter, with the air moving means, the 
upper portion of the hood and the connecting duct 
structure all being subjected only to uncontaminated 
air, the exterior walls of said contaminate-subjected 
portion of the base structure being of air-tight con 
struction with respect to the exterior thereof. 

2. A cabinet according to claim 1 wherein said trans 
parent wall comprises a vertically extending sash mem 
ber slidably supported by the associated hood structure 
and movable to vary the size of said access opening, 
and means cooperable with said sash, responsive to 
predetermined positioning of the latter, to effect a 
change in the operation of said air moving means. 

3. A cabinet according to claim 1, wherein said air 
distribution structure comprises a pair of perforated 
plates disposed on spaced relation, between which ex 
tends a member of honey-comb configuration dividing 
the space between said plates into a plurality of pas 
sageways extending transversely to the plane of said 
plates, operative to direct air passing through said 
plates in substantially a common direction, with such a 
structure adapted to produce a predetermined pressure 
head at the air inlet side thereof. 

4. A cabinet according to claim 1 wherein said filter 
is disposed beneath the work surface and extends sub 
stantially parallel thereto approximately coextensive 
with the cross sectional area of the base structure to 
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provide a maximum filter area, and said air moving 
means is disposed in the base structure beneath the fil 
ter. 

5. A cabinet according to claim 1, comprising in fur 
ther combination respective releasable means engaga 
ble with said base structure at the top thereof and at the 
outlet of said air moving means for selectively sealing 
the interior of the base structure during decontami 
nation of said filter. 

6. A cabinet according to claim 5, wherein the seal 
ing means for said outlet comprises a plate member and 
peripheral gasket means adapted to be mounted in seal 
ing relation on said base structure at the air outlet 
therein, said duct structure having an access opening 
therein adjacent said air outlet for facilitating the 
mounting of such sealing means, and means for opera 
tively closing said access opening. 

7. A biological safety cabinet according to claim 1, 
wherein said air moving means includes a blower dis 
posed in said base unit at the outlet side of said filter, 
said base unit having an air outlet opening therein com 
municating with the air outlet of said blower and the 
lower portion of said duct structure, and means for 
sealing said base unit during decontaminating opera 
tions, comprising a plate member adapted to extend 
over said work surface and secured in air-tight relation 
with respect to the peripheral top portions of said base 
unit, and a second plate member adapted to cover said 
air outlet in said base unit and secured to the latter in 
air-tight relation. 

8. In a biological safety cabinet for preventing con 
tamination externally of the cabinet from a contami 
nant disposed therein, the combination of a base struc 
ture, the top of which is constructed to provide a work 
surface, a hood structure operatively enclosing said 
work surface, and having an access opening therein ad 
jacent the front edge of said work surface, means for 
circulating a flow of air through said work chamber 
downwardly from top to bottom thereof, including a 
blower, disposed in said base structure, having an air 
inlet and an air outlet, and duct means extending from 
the blower outlet to the top of said hood structure, the 
blower inlet communicating with the hood interior at 
the bottom thereof and adapted to withdraw all air en 
tering the hood, decontaminating filter means disposed 
in the circulating air path for decontaminating all air 
flowing from the hood interior to the blower inlet, and 
means disposed adjacent said front edge of said work 
surface for discharging uncontaminated air generally 
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9. In a biological safety cabinet for preventing con 

tamination externally of the cabinet from a contami 
nant disposed therein, the combination of a base struc 
ture, the top of which is constructed to provide a work 
surface, a hood structure operatively enclosing said 
work surface, means for circulating a flow of air 
through said work chamber downwardly from top to 
bottom thereof, including a blower, disposed in said 
base structure, having an air inlet and an air outlet, and 
duct means extending from the blower outlet to the top 
of said hood structure, the blower inlet communicating 
with the hood interior at the bottom thereof and 
adapted to withdraw all air entering the hood, decon 
taminating filter means disposed in said base unit for 
decontaminating all air flowing from the hood interior 
to the blower inlet, said base unit being adapted to be 
sealed during decontaminating operations, an air veloc 
ity indicator device having an input sensing tube opera 
tively disposed in the decontaminated air flow path 
from said filter, and means for selectively connecting 
said input tube to the interior of said base unit when the 
latter is so sealed for decontaminating purposes, 
whereby said indicator device will indicate static fluid 
pressure therein. 

10. In a biological safety cabinet for preventing con 
tamination externally of the cabinet from a contami 
nant disposed therein, the combination of a base struc 
ture, the top of which is constructed to provide a work 
surface, a hood structure operatively enclosing said 
work surface and constructed to provide an access 
opening adjacent the front edges of said work surface, 
means for circulating a flow of air through said work 
chamber from top to bottom thereof, including a 
blower, having an air inlet and an air outlet, disposed 
in said base unit, the latter having an air outlet opening 
therein communicating with the air outlet of said 
blower, and an air inlet opening in the top portion 
thereof through which all air entering the hood is 
adapted to be withdrawn, decontaminating filter means 
disposed in said base unit, intermediate the air inlet 
opening thereof and the air inlet of said blower, for de 
contaminating all air flowing therethrough, and means 
for sealing said base unit during decontaminating oper 
ations comprising a plate member adapted to extend 
over said work surface and secured in air-tight relation 
with respect to the peripheral top portion of said base 
unit, and a second plate member adapted to cover said 
air outlet in said base unit and secured to the latter in 

horizontally inwardly therealong to improve inward air 50 air-tight relation. 
flow adjacent said access opening. 
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