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The method and apparatus of my present in 
Vention relate to and are appropriate for the 
Washing and sterilizing of any articles and goods 
adapted for immersion in water, including such 
things as glassWare, food receptacles and utensils, 
especially those used in hospitals, hotels and res 
taurants, in fact any immersible articles as to 
which cleanness and sterility are important or 
desirable. One of the most important applica 
tions of the invention is in connection with Sur 
gical practice, for post-operative cleaning and 
sterilizing of instruments and other surgical 
equipment. In its broad aspects, however, a main 
object of the invention is to provide a new meth 
od and means for rapidly, safely and certainly 
cleaning and sterilizing any articles for Which 
Such treatment is in order and as to which a brief 
immersion in Superheated Water is not objection 
able. 

In the drawings illustrating by Way of example 
certain embodiments of the invention and means 
for practicing the method thereof, 

Fig. 1 is a view mainly in vertical section of 
One form of Washing sterilizer; 

Fig. 2 is an enlarged horizontal section through 
the sterilizer, just below the cover; 

Fig. 3 is a detail section on the line 3-3 of 
Fig. 2; 

Fig. 4 is a View corresponding to Fig. 1 illus 
trating a further embodiment; 

Fig. 5 is a view corresponding to Fig. 1 illus 
trating a further embodiment, particularly suit 
able for the treatment of larger or more numer 
OuS articles; 

Figs. 6, 7 and 8 respectively are a section, an 
elevation and top plan of a flash tank comprised 
in the apparatus; and 

Fig. 9 is a chart explanatory of the cleaning 
and sterilizing cycle, in a Surgical operating 
OO. 
The common practice in sterilizing Surgical in 

struments for the operating table does not insure 
absolute sterility. Bacteriologists have repeated 
ly pointed out that boiling Water does not kill 
spores even after prolonged exposure. Abbrevi 
ated boiling periods, the use of oil on instru 
ments, the formation of scale in hard Water areas, 
and depressed boiling temperature caused by alti 
tude are additional factor's causiing inadequate 
sterilization. The safety of a technique based 
upon boiling depends upon the care with which 
Spore-bearing organisins and spores have been 
eXcluded by mechanical means. Inevitable dis 
aster results whenever dangerous spores are not 
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by boiling. In short, there have heretofore been 
no absolutely reliable methods for the post-oper 
ative sterilization of instruments contaminated 
With oil, feces, blood, or pus known to contain 
Virulent bacteria or spores. 

Nevertheless, the disinfection of instrunients 
from Septic cases or instruments soiled by pus 
or feces where spore bearers are likely to be en 
countered, has received much attention. The 
danger of Spore-bearing organisms in the operat 
ing room has been recognized and special tech 
niques for the routine sterilization of such instru 
mentS have been devised. The number of tech 
niques in use and the wide range of minimum 
Standards for sterilization of these instruments 
are indications of the inefficiency of the existing 
methods of Caring for "dirty' instruments. The 
only safe bacteriologic technique of those in cur 
rent use is that of immersing the soiled instru 
ments in a 10 per cent soap solution and auto 
claving them at 250 degrees F. for 30 minutes. 
This practice has the disadvantage of using 
equipment primarily designed for another pur 
pose. The interior of the autoclave is usually 

5 fouled with soap and denatured proteins which 
are Spattered on the chamber wall when the 
Steam is vented. The danger of scalding the at 
tendants who remove the instruments from the 
Sterilizer is great. Soaking dirty instruments 
in a germicide, prolonged boiling after thorough 
Scouring and Scrubbing, or combining these in 
Various ways is not only time-consuming but also 
removes the instruments from circulation. What 
is of greater importance to safety, dangerous 

5 Spores may be spread throughout the operating 
room during the cleansing process, or sterilizers 
may be contaminated With spores which survive 
hours of boiling. 
My present invention provides a safe, rapid 

technique for the cleansing and sterilization of 
Such instruments and other articles, by exposing 
them to heated Water, carrying the oil and other 
insoluble matter to the surface of the water, and 
renoving the oil and scum from the water sur 
face, leaving thereon at the most a monomolecu 
lar film of oil, which can be sterilized. 
Referring now to the drawings, in Figs. 1 to 3 

I have illustrated one embodiment of apparatus 
for the practice of my method. As there shown, 
the shell or main receptacle 6 of the autoclave or 
Washing Sterilizer is set in upright position on a 
stand or base T. The main chamber 8 is thus 
Vertically disposed, that is, arranged for open 
ing at the top, where a pressure-tight closure or 

removed from instruments prior to sterilization 5 cover 9 is provided. The latter may be of arly 
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preferred form, that shown being carried on a 
diametral cross arm 0 having one end pivoted 
on the top ring or casting fl and its other end 
arranged to interlock with a hold-down at ail 
opposite point on said ring. A pivot post 2 ris 
ing centrally from the cover is threaded through 
the cross arm O and provided with a turning 
bar or handle 3 for clamping the cover securely 
in closed position. The autoclave as a whole in 
cluding the parts described is constructed to 
withstand an operating pressure of 27 pounds 
per square inch (gauge pressure) With adequate 
safety factor. 

Heating means is provided in the chamber 8, 
adjacent its bottom, in this instance in the forn 
of a steam coil 5. One end of the Coil Com 
municates through the sterilizer shell 6 with a 
steam supply pipe 6 and the other end is con 
nected with a steam outlet conduit T leading 
through a trap 8 to the steam return line 9. 
The steam coil is of large capacity, for quick 
heating effects, and is so designed and positioned 
as to concentrate the greatest heat at the side 
of the Sterilizer opposite the overflow to be re 
ferred to. Thus in Fig. 1, the overflow being at 
the rear, said heat concentration is at the front, 
at Which location the inlet end of the coil is in 
Stalled. 
The Steam Coil 5 is enclosed by a baffle 20 

herein including a supporting base 2, a per 
forate plate 22 overlying the coil and an up 
wardly extending flange 23 adapted to support 
the article receptacle or bucket 25 and to force 
the Water in the Sterilizer to circulate upWardly 
through the perforate article-receiving shelf 26, 
herein at the bottom of the bucket. 
The dirty instruments or other articles A to 

be Washed and sterilized are collected on the per 
forate floor of the bucket 25, directly from the 
operating table or other point of contaminating 
use. The bucket preferably is of stainless steel, 
Monel metal or other non-corrosive material, and 
is of a size to be easily receivable in the sterilizer, 
in Spaced relation to the Side Walls, and to extend 
Well up toward the top of the chamber 8. A de 
pending peripheral flange 27 at the bottom of the 
bucket serves to position the latter on the top 
flange 23 of the baffle. After the bucket 25 con 
taining the articles A is set into the sterilizer 
the latter is filled with water until it overflows 
at the knife-edge overflow to be described. The 
water is admitted, and subsequently drained, at 
the bottom of the sterilizer shell through a rel 
atively large port 28, for quick filling and empty 
ing, the port desirably being screened as at 29. 
Communicating with the chamber port 28 is a 
3-Way valve 30. 
One port of this valve 30 is connected with a 

conduit 3 leading to the water supply, at any 
convenient point adjacent the sterilizer, above 
it in the illustrated example. Interposing said 
conduit 3 and the water supply line is a water 
Supply valve 32 and an air break device 33. The 
latter insures that the liquid in the sterilizer can 
never return into the water supply system under 
a siphoning or other action, such as might other 
wise occur for example in the event of a drop in 
the pressure of the water supply. Another port 
of the 3-Way valve 30 is connected with an 
emptying pipe 35 leading to a flash tank mount 
ed at the rear of the sterilizer or other conven 
ient point, adjacent or remote, for example, in 
the basement of the building. 
The flash tank referred to is a device whereby 

the heated water under pressure can be suddenly 
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2,289,890 
released to atmospheric pressure, in a Safe, 
quieted manner. Such device, as adapted to be 
mounted on or adjacent the sterilizer or other 
wise incorporated in the apparatus as a whole, 
is illustrated by Way of example in Figs. 6 to 8. 
As there shown, upon a somewhat Smaller Scale 
than Fig. 1, it comprises a closed tank 43 having 
a capacity at least one-third that of the sterilizer 
chamber. The pipe 35 from the sterilizer enters 
the tank 43 at a relatively low point and dis 
charges into the tank, preferably adjacent a 
side wall, as seen in plan in Fig. 8. The Wall 
of the tank opposite the pipe 35 desirably is 
shaped to have a deflecting, and hence silencing, 
action on the incoming stream of Water, as seen 
in said Fig. 8. The energy stored in the water 
is dissipated by vaporizing a portion of it, which 
is carried from the tank by means of a Went 44 
of relatively large size, desirably at least twice 
the diameter of the inlet pipe 35. The residual 
water accumulates at the lower portion of the 
tank and is drained to Waste through a deep 
sealed trap 45 having its mouth near the bottom 
of the tank and communicating OutWardly and 
through an air break 46 to the Waste drain. A 
Series of baffles or Vanes 4 may be installed in 
the tank to assist in silencing the action and co 
operating in distributing the Water around the 
specially shaped tank as described. 

Referring again to Fig. 1, the filling, closing 
and draining valve 30 of the sterilizer may be 
of the plug type or other Suitable form con 
Structed and arranged to afford the desired three 
positions. In one position of the valve, water is 
admitted to the sterilizer chamber 8 at its port 
28 through the conduit 3 leading from the Water 
Supply, the emptying port of the valve being 
closed in this position. In a second position the 
chamber port 28 is completely closed off, both 
from the water supply and from the emptying 
line. In the third position of the valve the 
Water port is closed and the sterilizer chamber is 
placed in Communication through the outlet 
28 with the emptying line 35. The valve oper 
ating stem 36 is extended to a conveniently ac 
cessible point, herein at the front of the sterilizer, 
Where it is provided With an Operating handle 37 
desirably having a pointer 38 movable over a dial 
39 marked with suitable indicia, such as Fill, Ster 
ilize, Drain, corresponding to the valve settings 
as above described. 
The water may be admitted to the chamber 

8 either before or after closing the latter. Pref 
erably the cover 9 is closed and secured before 
turning on the water, the filling of the chamber 
up to the desired level, that of the overflow 50, 
being indicated by Water flowing from the ejector 
6, as is visible and audible at the air break 57 
(these elements to be described shortly). There 
upon the Water is shut off and the valve 3 turned 
to the Sterilizing position. 
The Sterilizer thus closed and its chamber 8 

filled with water to the indicated level is in readi 
neSS for the Washing and sterilizing of the ar 
ticles in the submerged container or bucket 25. 
Heat is then Supplied in the chamber, herein 
below Said bucket 25, in this instance by the ad 
mission of steam to the large-capacity coil 5, 
effected by Opening a valve 45 placed in the steam 
Supply line at a convenient point adjacent the 
Steiilizer. This valve 40 may be manually oper 
able, both as to opening and closing but desir 
ably and as shown in Fig. 1 it is constructed and 
arranged for manual opening, and automatic 
closing upon attainment of the desired preSSure 
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and temperature in the sterilizer. In the illus 
trated example of Fig. 1: this stean valve has a 
manual plunger 4 adapted to be pushed down 
to open the valve, through a toggle connection 
which crosses center and acts to hold the valve 
in open position, Subject to automatic closing 
under the action of a diaphragm one side of 
which is in communication with the interior of 
the sterilizer, as through the valve-closing line 
42. Or the automatic closing of this steam valve 
may be effected electrically as by a solenoid in 
series with the thermostatic switch 68 later re 
ferred to. 
With the flow of steam through the coil 5 

the Water is rapidly heated and convection cur 
rents are set up in it, as indicated by the arrows 
in Fig. 1. These cause the oil, grease, or other 
insoluble dirtying matter leaving the instruments 
in the bucket to rise to the surface of the Water 
as a SCum. This then continuously moves toward 
the overflow or discharge port 53 at one circum 
ferential portion of the Water chainber 3, herein 
at the rear of the sterilizer. The upward inclina 
tion of the baffle plate 22, together with the 
fact that the steam coil is arranged so that the 
steam is introduced at the side of the sterilizer 
Opposite the overflow, assists in this movement 
of the Water and in directing the Surface flow-to 
ward the discharge or overfiow port 53. 
The novel construction and arrangement of 

this overflow or discharge port will best be un 
derstood by reference to Figs. 2 and 3. In this 
embodigent it coiiiprises a horizontally disposed 
aperture 58 at an upper side wall of the chain 
ber, herein in the top ring or casting . The 
lower boundary of this port has a formation 5 
which I herein refer to as a knife-edge or free 
Overflow. 
By these ter23 intend a wall, edge or dam 

having a relatively narrow top face or edge, 
of Such restricted cross-dimersion, in the direc 
tion of the flow, and also of such extent cir 
Cunnferentially of the chamber, that the hoid 
ing back of any scuin, foam or the like upon 
the surface of the water at the overflow 5, be 
hind said for nation, is reduced to the practical 
Inihiraun. 
Under the theoretical ideal this knife-edge 5. 

Wolld be Substantially a line but the inherent 
limitations of available materials and other prac 
tical considerations generally prescribe some 
appreciable thickness of material at the edge. 
In actual practice it is found that this thin 
edged dan 5 should not greatly exceed in Width 
about one eighth of an inch, while the reduc 
tion of the edge thickness to about one thirty 
Second or One sixty-fourth of an inch or even 
less affords additional surety of efficient opera 
tion. Circumferentially, it is found that by 
extending this free-overflow formation 5 over 
a substantial fraction of the total circumfer. 
ence or periphery of the water chamber any 
damming or scum-forming effect is substantially 
Completely avoided, there being no obstruction 
behind which the scum can back up. The pre 
ferred extent is found to be one approaching 
one third of the circumference of a circular 
chamber such as that of Fig. 1 but good results 
have been obtained with less extensive overflows, 
particularly where the water chamber is rectan 
gular Cr other polygonal shape in horizontal sec 
tion, as for example in the embodiment of Fig. 
5. In the latter case the overflow extends across 
One straight side of the chamber. The main con 
sideration in this connection is that there shall 
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be no angle, corner or pocket-like formation at 
the longitudinal ends of the overflow formation 
5 behind which any appreciable scam or float 
ing matter may be retarded or trapped. 
From the described knife-edge 5A defining the 

line of overflow, the lower wall of the overflow 
or discharge port, it is sloped away sharply, de 
sirably at an angle of at least about 45 degrees 
to the horizontal, as best seen in the enlarged 
detail Section of Fig. 3, at 52. This wall merges 
outwardly and downwardly into a collecting basin 
53 the floor of which slopes directively, in the 
manner of a funnel, toward an exit 54 at its 
lowermost portion. 
Said exit port 54 has closed connection with a 

discharge reservoir 55, another element impor 
tantly contributing to the effective carrying off 
of the discharge from the Washing and steriliz 
ing Water chamber. This reservoir, in this ex 
ample in the nature of a stack outside the cham 
ber 8, is connected at or near its bottom with 
an ejector 56 discharging through an air break 
5 to a conduit 58 leading to the available drain. 
The ejector or pressure-retaining discharger 

56 is constructed as a sensitive thermostatic 
Steam trap of large capacity, adapted to be ac 
tuated intermittently with ejecting effect in re 
Sponse to comparatively small temperature dif 
ferentials. In cooperation. With this ejector the 
discharge reservoir, whether external as in the 
case of the element 55 of Fig. 1, or internal or 
partly internal as in Figs. 4 and 5, is proportioned 
and arranged, With substantial volume content, 
to provide for the storage of a quantity of over 
flow While the latter cools sufficiently to cause the 
ejectior $3 to function. This temperature differ 
ential, made possible by the provision of the dis 
charge reservoir, effects the intermittent ejecting 
action of the thermostatic ejector 66, without 
causing the Overflow to be choked by hot fluid 
damnaed behind a closed ejector. 
The sterilizer desirably is equipped with a pres 

sure gauge 3 located at any convenient point. 
and in communication with the interior of the 
chamber 8, being illustrated in Fig. 1 as let into 
the casing adjacent the discharge port 50. A 
safety valve 6 may conveniently be installed in 
communication with the coupling 62 for the 
gauge. The safety valve coupling may also be 
used for connecting the pressure line 42 for clos 
ing the automatic steam shut-off valve 40 previ 
ously described. Any other customary or desired 
safety features may be incorporated, such for 
exalipe as a bleeder Valve and discharge line 
from the Water supply Valve 32 to the drain, as 
shown in the case of Fig. 4, to carry off any pos 
sible seepage from the Water supply at said Valve, 
which conceivably might reach the chamber 8 
and contaminate the sterile contents. 
With the adnaission of steam to the coil 5 the 

water in the chamber 8 is rapidly heated. Con 
vection Curients as previously referred to are set 
up and there results also a continual rise in the 
Water level, due to the expansion of the heating 
Water. Accordingly the oils and insoluble dirty 
matter formed by the blood and pus rise to the 
surface of the Water and are carried over the 
knife-edge overflow 5 by the constantly rising 
Water, into the discharge reservoir 55 whence 
they are ejected into the drain by the ejector 
means described. 
The movement of the oily dirty matter at the 

surface of the water and across the overflow is 
also in substantial part due to the inherent prop 
erty of such oily masses to endeavor to spread 
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Over a limitless Surface of water, which effort is 
maintained until but a monomolecular expanded 
film remains. The non-obstructing knife-edge 
Overflow provides, in effect, a limitless surface at 
the overflow level of the water chamber, and per 
mits this expanding property of the oily mate 
rial to be availed of in the functioning of the ap 
paratus. The final remaining monomolecular 
film, if any, is itself readily sterilized and is too 
slight to dirty the instruments as the Water is 
Subsequently drained from the sterilizer. 
From the foregoing description in connection 

With the drawings, it is evident that any body of 
air in the closed chamber, after admission of the 
water, whether the latter is admitted before or 
after closing of the chamber, is in the Space 
above the water level; where the Water is let in 
after closing, a volume of air equal to that previ 
ously in the Water-Occupied portion of the cham 
ber passes out through the fluid overflow and dis 
charge port 5). During a first part of the heat 
ing operation, any air till then remaining in the 
Space above the water, and which is relatively 
cool, passes off and down to and through the 
ejector 56 with the liquid and ahead of the steam 
forming in the closed chamber, it being noted 
that the port 50 is at the liquid level, the lowest 
point above the liquid in the chamber. 
The addition of a detergent, to peptionize the 

proteins and saponify and peptize the greases, 
removes all the dirt, eliminating the necessity for 
mechanical cleansing of the instruments. The 
use of Sodium hexanetaphosphate or similar ma 
terial, such as that known commercially as "Cal 
gonite,' in the detergent softens the Water and 
prevents the precipitation of a film of alkaline 
earth, soaps and salts on the instruments. 
The described heating and discharging action 

is rapidly carried on through a cleaning period 
which may be considered as lasting until the 
water has been heated to approximately 250 de 
grees F. From that point the action is contin 
ued uninterruptedly for a period affording a large 
factor of safety and assured sterilizing effect 
upon the articles in the bucket, until a temper 
ature of 270 to 273 degrees F. is attained, with 
the corresponding gauge pressure of 27 plus to 
29 plus pounds per square inch. Under the auto 
matic operation described in connection. With the 
pressure-closing valve 4 of Fig. 1, the steam sup 
ply is thereupon automatically shut off. Desir 
ably also a signal is given to the attendant, auto 
matically, to notify that the steam supply has 
been shut off, or indicating that it is proper to 
do so in the case of a manually operated steam 
control valve, such as shown for example in 
Fig. 4. 
Such signal may be visual or audible. In Fig. 

1, I have shown for the purpose a signal light 65 
located at some readily observable point, as ad 
jacent the dial 39 previously referred to, at the 
front of the sterilizer. Power for the signal light 
may be provided by a plug-in connection 66 with 
the supply main, the light being connected in se 
ries, through a conductor 67, with a thermostatic 
Switch 68 subject to the temperature conditions 
in the sterilizer, for example, in the discharge 
reservoir 55, as illustrated. This SWitch is regul 
lated for actuation at the Selected temperature 
adequate to insure sterility, including the killing 
even of resistant spores, for which purpose I pre 
fer to use 273 degrees F. 
On receipt of the signal the attendant manip 

ulates the valve handle 37 to turn the 3-Way 
valve 30 to “drain' position. The heated Water 
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2,289,890 
rapidly drains off from the chamber 8 through 
the pipe 35 and into the flash tank 43 as previ 
ously described. Following this emptying of the 
water contents the instruments or other articles 
in the bucket become Subject to the remaining 
Saturated Steam in the Sterilizer While the pres 
Sure is being relieved. After the Steam paSSes 
off and the sterilizer is opened, the residual heat 
in the instruments is sufficient to flash any ad 
herent moisture. 
Thereupon the clean, dry, sterile instruments 

or other articles are ready for immediate use 
upon removal from the sterilizer. The action of 
this sterilizer is so rapid and satisfactory that it 
may be used for the routine sterilization of 
Surgical instruments, thereby Supplanting leSS 
efficient methods. Various other uses for this 
cleaning and sterilizing apparatus, in hospitals 
and other institutions, hotels and elsewhere, Will 
be evident. 
The described operation of the pressure Wash 

er-Sterilizer apparatus of Iny invention Will 
readily be understood and visualized from an in 
spection of the chart, Fig. 9. This chart shows 
graphically the actual operation ajad results ob 
tained in a surgical operating room with a typi 
cal sterilizer embodying the invention, such as 
that of Figs. 1 to 3. The time-temperature 
curve is plotted in units of operating time 
against degrees of temperature Fahrenheit. A 
key explanatory of the marked areas of the chart 
is found at the lower right corner portion of Said 
Fig. 9. As there seen, a black area of the Width 
indicated represents a 10-second unit of the 
nurse's or attendant's time. Like time units of 
heat required to kill resistant spores, and factor 
of safety time units are indicated respectively 
by the slanting lined area and the dotted areas. 
The charted operation commences at the zero 

point with the collecting of the dirty instru 
ments from the Operating table, represented 
as occupying about 15 seconds of the nurse's 
time. Within the next 2 minutes the loaded 
bucket 25 is placed in the sterilizing chamber, 
the COver closed and Secured and the Sterilizer 
filled with water. At a time point shortly be 
yond the 2-minute line of the chart the steam 
supply is turned on and the heating commences. 
The temperature rises rapidly following a regul 
lar curve closely approaching a Straight line, 
continuously to the 273 degrees F. point, reached 
in this case in approximately 3 minutes from 
the time when the steam is admitted. The 
cleaning period, with substantial safety factor, 
is indicated by the bracket, being completed in 
this instance at the end of 5 minutes from the 
zero time point at which the collecting of the 
instrumentS was started. The time of absolute 
sterilizing temperature at 273 degrees F. arrives 
about one-half minute later, is indicated by the 
Signal, and the steam is shut off, automatically 
or otherwise. The nurse or attendant, noting 
the signal, turns the valve 38 to emptying posi 
tion. The temperature and pressure are main 
tained in the sterilizer for approximately 1 min 
ute while the water is drained into the flash 
tank. An abrupt temperature drop occurs foll 
lowing the draining of the sterilizer and con 
plete relief of pressure. After the indicated 
drying period of approximately 10 seconds the 
contents of the bucket are completely sterile and 
dried and in full readiness for use for their in 
tended Operating or other purposes, the entire 
cycle occupying substantially under 10 minutes 
and in this case actually less than 8 minutes, in 
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cluding a total of but about 3 minutes of the at 
tendant nurse's time. 
In Fig. 4 I have illustrated another washer 

sterilizer embodying my invention and by which 
the method thereof may be practiced. In this 
example similar reference numerals indicate cor 
responding parts as in the previous figures, 
Parts not otherwise referred to may be aSSuraed 
to be the same as in Said earlier figures. The 
apparatus of Fig. 4 is more particularly intended 
for installations where the available budget ne 
cessitates a relatively inexpensive structure for 
the sterilizer as a whole and where such features 
as automatic control or extremely rapid opera 
tion are less important. 

Referring to Fig. 4, the Stean Supply line is, 
controlled by a manual valve 43d, leads directly 
into the main chamber 8 of the sterilizer, as at 
6d. Within the Outer or main shell 6 there is 

installed an inner container 0 of general bucket 
form, having a closed bottom 7 and a circum 
ferentially continuous side wall 2 the top edge 
3 of Which is spaced below the cover of the 

Sterilizer. 
This container 9 in this example provides the 

water chamber in the sterilizer, whereas in the 
case of Figs, 1 to 3 the water is admitted directly 
to the main or outer chamber 8 as the Water 
chamber. The discharging overflow of the 
water, in Fig. 4, takes place across the top edge 3 
of said inner container or water chamber 73. 
Said edge accordingly is formed in Such nanner 
as to provide a knife-edge or free-overflow for 
mation within the definition of those terms as 
given in connection. With Figs. 1 to 3, said forma 
tion extending through a substantial arc, desir 
ably at least about one fourth to one third of 
the circumference. As illustrated said overfigw 
formation extends completely around the top 
of the chamber 7). 

This water container or chamber 7) is sup 
ported Within and in spaced relation to the main 
outer shell 6. The space between them, at the 
sides and below the chamber 7 together with 
the discharge conduit 7 provides a discharge re 
servoir corresponding functionally to the element 
55 of Figs. 1 to 3. A water inlet-outlet port 74 
in the bottom Wall Tf of the chamber is con 
nected with the 3-way valve 39 by a short pipe 
5 extending through the base of the outer shell 

6. As in the previous example, one port of the 
3-Way valve 30 is connected by a conduit 3 and 
through an air break 33 to the water supply line, 
controlled by a water supply valve 32, 
The principle of operation is essentially the 

Same as fully explained in connection with Figs. 
1 to 3 and the chart of Fig. 9. The instruments 
or other articles to be cleaned and sterilized are 
collected in a bucket or basket 25 having not only 
a perforate bottom 26 but also perforate side 
Walls 26d. This bucket is adapted to be received 
in the water chamber 7, in spaced relation to the 
latter, With its top edge ending distinctly below 
the overflow knife-edge 3 of said chamber. 

Similarly as in the previous example, the in 
Strument bucket and the container or Water 
chamber 70 are filled with water, by turning the 
3-Way Valve 30 to the appropriate position, until 
the level of the water reaches the knife-edge 
Overflow 73. The Water supply is then shut off 
and the 3-way valve 30 turned to operating posi 
tion, closing off the inlet-outlet port 4 complete 
ly. The sterilizer being closed and secured, the 
Steam is admitted by manipulation of the stearn 
Walve 40d. 
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The steam thus admitted throughout the main 

chamber 8 acts to heat the Water in the chamber 
70 and bucket 25, setting up convection currents 
and also causing the constant overflow of the 
Water at the knife-edge 73 due to its expansion 
as it becomes heated. The expansively spread 
ing and Overflowing dirty oily material and water 
paSSes down outside the Water chamber 70, be 
tween the latter and the main shell 6, to a dis 
charge port 76 at the bottom of the latter. A 
discharge conduit 77 leads from this port to an 
ejector 56 discharging through an air break 57 
to a drain connection 58 similarly as in the pre 
vious example. As previously stated, said dis-, 
charge conduit 77 and the space at the sides and 
botton of the main sterilizer chamber 8, be 
tWeen the Walls of the latter and the water cham 
ber 7 constitute a discharge reservoir Within 
Which the fluid is cooled sufficiently to operate 
the ejector 56. The thermostatic switch ea for 
controlling the signal 65 may be located at any 
appropriate point subject to the sterilizing tem 
perature conditions, as in the discharge conduit 
7, ahead of the ejector 56. A pressure gauge 60 
and safety valve 6 may be provided, in com 
munication. With the main sterilizer chamber 8 
through a passage 60a in the top ring or casting 

. A bleeder connection and carry-off line for 
the Water supply valve 32, mentioned in connec 
tion with the previous figures, is illustrated at 78. 
In Fig. 5 I have illustrated a further embodi 

ment of the invention. The sterilizer in this in 
stance is horizontally disposed, being particularly 
adapted for the cleansing and sterilization of 
bulky objects loads of dishes, and other loads 
Inore readily presented and removed horizontally. 
These may be inserted into the sterilizer on a 
Small truck or rack, or other open Support on 
Which they may be immersed in and subject to 
the action of the water, as in a perforate recep 
tacle or basket as in the previous figures. The 
horizontal form of sterilizer of Fig. 5 may equal 
ly be used for any of the purposes of those of 
FigS. 1 and 4. 

Like reference numerals indicate similar ele 
ments in Fig. 5 as in the preceding figures, and 
parts not otherwise mentioned may be assumed 
to be the same. The main enclosure 88 may be 
of any usual or preferred general construction 
for a horizontal autoclave or Sterilizer, including 
a closure 8, the whole adapted to withstand 
pressures of 27 pounds with adequate Safety 
factor. The article support 82, illustrated as a 
perforate or open-mesh shelf or tray is inserted 
and positioned at the lower portion of the steri 
lizer chamber 83, and spaced inWardly from the 
front closure, as upon tracks or Ways (not 
ShOWn). 
This article-receiving portion of the main 

chamber 83 is adapted to be closed off at the 
front, to constitute the water chamber or Con 
partment 84, by means of a displaceable partition 
or bulkhead 85. This partition is constructed 
and arranged so that it may be moved out of the 
path of the articles and their Support, in insert 
ing and removing them, but may be fastened in 
place to form a watertight dam aCrOSS the lower 
front portion of the sterilizer chamber 83 and 
defining the front wall of the water chamber 84. 
For this purpose the partition may be pivotally 
mounted in the sterilizer as indicated at 85a, or 
otherwise movably positioned therein, or disposed 
for bodily removal from positioning guides on the 
chamber wall. The upper edge of this dam O 
partition 85 is formed to provide the knife-edge 
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or free-Overflow formation 36 as previously de 
Scribed. 
The steam coil 5 is located in this case at the 

rear of the Water chamber 83, opposite the over 
flow 86 and beneath a perforate baffle 2 inclining 
upwardly and rearwardly, to aid in directing the 
water currents, indicated by the arrows, in the 
same general manner as in Fig. 1. The steam 
Supply pipe and control valve are indicated at 6 
and 4.0a respectively, the Water inlet-outlet at 28, 
the 3-way valve at 3, the water supply line at 3 
and the drain line at 35 leading to the flash tank 
43, all generally similar as in the previous figures. 
The overflow across the knife-edge 86 runs into 

the compartment 8 at the front of the sterilizer 
and through the discharge port 88 and discharge 
conduit 77 to the ejector 53, from which it is 
ejected past the air brake 5 to the drain conduit 
58. It will be seen that said compartment 87 
and the discharge conduit 77 provide a reservoir 
for the overflow, for cooling it to afford the eject 
ing action, similarly as in the previous examples. 
An automatic signal of the arrival of sterilizing 
temperature, and automatic cut-off of the steam 
Supply may be provided if desired, as in the other 
embodiments. In the example of Fig. 5 the 
Water compartinent within which the articles are 
Supported in immersed position is provided in 
part by the Wall of the sterilizer chamber and in 
part by the movable bulkhead 85, while in Fig. 1 
the Overflow is in effect built into a wall of the 
Sterilizer chamber which itself is also the Water 
Compartment, and in Fig. 4 the Water compart 
ment is in a container spaced from the main 
chamber Walls. In other instances the Water 
compartment may be a unit which is bodily re 
movable relative to the main enclosure of the 
sterilizer. 
From the foregoing it will be apparent that 

the method of my invention includes some or all 
of the following steps or operations: subjecting 
dirty articles and instruments to be cleaned and 
sterilized to immersion in water in a pressure 
tight main chamber, applying heat to and raising 
the temperature of the water to a heated state; 
carrying off from the articles any dirty oily 
matter thereon, raising it to the Surface of 
the Water and causing said matter to be con 
tinuously discharged from the water chamber 
and from the sterilizer until Substantially but a 
monomolecular oil film remains on the Water Sur 
face, sterilizing said film, continuing the heating 
action until a selected temperature preferably of 
at least 270 degrees F. and a corresponding steam 
pressure are reached, signaling the arrival of said 
temperature, cutting off the heat supply manually 
Or automatically, draining the Water chamber 
and relieving the pressure in the sterilizer, and 
effecting the complete sterilization and drying of 
the treated articles in the sterilizer, in full readi 
neSS for use. 
My invention is not limited to the particular 

means or steps as herein illustrated or described, 
and I point out its scope in my following claims. 

I claim: 
1. Washing and sterilizing apparatus compris 

ing, in combination, a pressure-tight main en 
closure having a water-receiving chamber there 
in, perforate means for Supporting articles at an 
intermediate level in the chamber so as to sub 
ject then to vertical currents in the water there 
in, means to heat the water, overflow lip means 
On a Wall of the chamber above the supported ar 
ticles, said overflow means having a crest defin 
ing the maximum water level and there providing 
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uninterruptedly over a substantial horizontal ex 
tent a free escape for heated Water expansively 
rising above Said level, a reservoir for the fluid 
from such overflow means, and pressure-retain 
ing means to discharge the fluid from the reser 
voir While maintaining the temperature and pres 
Sure in the main enclosure and its Water chamber. 

2. A preSSure Washer-sterilizer comprising in 
Combination, a main pressure-tight receptacle 
having a closure affording access for objects to 
be Washed and sterilized, a water chamber in said 
receptacle having a vertical wall thereof provided 
with an upright free overflow formation of an 
uninterrupted horizontal extent defining the 
highest Water level and in effect there providing 
for the water a limitless surface area for the ex 
pansion of Water-carried matter rising to said 
Surface, means whereby the objects to be treated 
are positioned in the Water chamber below said 
Overflow formation and in the path of upward 
Currents in the water therein, heating means for 
the Water in said chamber, and discharge means 
to carry off the overflowing liquid while maintain 
ing the chamber temperature and pressure. 

3. A pressure Washer-sterilizer comprising, in 
combination, a main pressure-tight enclosure 
having provision for loading, a load-receiving 
Water chamber therein, means to heat the Water 
in Said chamber to steam-producing condition, 
Said enclosure Serving to confine the evolving 
Steam, a pressure-maintaining discharge outlet 
from the enclosure, horizontally extensive over 
flow means for the water chamber presenting a 
knife-edge formation defining the Water level and 
Over which the Surface water and matter carried 
by it may flow freely from the chamber to the 
discharge Outlet, and means in the water chamber 
below the knife-edge formation whereby the load 
to be Washed and sterilized is held in immersed 
SuSpension in the heated water in said chamber. 

4. Sterilizing apparatus comprising, in combi 
nation, a pressure-tight enclosing chamber in 
cluding a water-receiving portion, an inner open 
top container for a load to be treated, means 
positioning the container in said water-receiving 
portion of the chamber, an overflow edge forma 
tion of Substantial horizontal extent disposed at 
a lateral boundary of the water-receiving cham 
ber portion and defining the upper water level 
therefor, means to heat the water to tempera 
tures above the normal atmospheric boiling point 
and under pressure developing in the chamber 
While permitting it to overflow at said edge 
formation, and means to receive and periodically 
discharge the Overflow. 

5. Sterilizing apparatus comprising, in combi 
nation, a pressure-tight enclosing chamber in 
cluding a water-receiving portion, upwardly open 
means in the water-receiving chamber portion 
to position the load to be sterilized, an upstand 
ing edge formation at a lateral wall of the water 
receiving chamber portion, said formation spaced 
below the chamber top wall and above the load 
position to define the upper level of the water, 
heating means to heat the water to tempera 
tures above the normal atmospheric boiling point 
and under pressure developing in the chamber, 
and thermally responsive receiving and discharg 
ing means for the overflow from said edge forma 
tion. 

6. Sterilizing apparatus comprising, in combi 
nation, a sterilizing chamber adapted for pres 
Sure-tight closure, an inner open-top container 
for the load to be sterilized, means positioning 
the container in Spaced relation to the bottom 
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wall of the chamber, said chamber with the con 
tainer therein adapted to receive water to a 
determined level above the container and below 
the chamber top wall, a horizontal overflow 
formation of Substantial extent disposed on a 
wall laterally of the container, above the top of 
the load therein and determining the upper level 
of the water, means for producing a steam 
pressure-subject heated condition of the water 
under which it overflows said formation, and re 
ceiving and pressure-retaining discharge means 
for the fluid in communication with said over 
flow formation. 

7. Sterilizing apparatus comprising, in combi 
nation, a water and steam receiving chamber 
adapted for pressure-tight closure, an inner 
open-top container for a load to be sterilized, 
means positioning the container to Support the 
load above the bottom Wall of the chamber and 
below a determined water-level therein, said 
container having a lower wall providing for up 
Ward passage of Water through it, a fluid-eScape 
wall formation on a wall in the chamber having 
a horizontal upper edge above the top of the 
container and defining the water level in the 
chamber, heating means for the water, and 
means to receive and to discharge from the cham 
ber the fluid which overpasses said edge of the 
wall formation. 

8. Sterilizing apparatus comprising, in combi 
nation, a closure-equipped sterilizing chamber 
constructed and arranged to receive a load for 
sterilizing and to enclose a body of water Sub 
merging the load, said chamber provided with a 
substantially vertical wall confining the water 
laterally, said wall having an upstanding hori 
zontally extending edge formation in spaced re 
lation to the chamber top wall and adapted to 
define the Water level above the submerged load, 
heating means for the water, and thermally re 
sponsive pressure-retaining means associated 
With the chamber to receive and discharge Water 
overflowing said edge formation. 

9. The method of washing and sterilizing con 
taminated loads which comprises pressure-tightly 
confining a body of water while providing a lim 
ited enclosed space above the Water level, Sub 
mergently positioning the load in the water, 
heating the water and inducing convection cur 
rents therein aiding to carry oily matter from 
the load to the water surface, affording free 
lateral egression for the rising heated Water 

antially at its surface level and thereby en 
abiling the surface-carried oily matter to expand 
as over a limitless area, so that any such matter 
finally remaining is reduced to substantially a 
monomolecular expanded and ready sterilizable 
film at the water surface, and passing off the 
fluid so egressing while maintaining a heated 
condition of and pressure upon the Water re 
tained. 

10. The method according to claim 9 includ 
ing the steps of subsequently releasing and 
carrying off the residual water and relieving the 
pressure within the remaining load-enclosing 
Space. 

11. The method according to claim 9 including 
the steps of discontinuing the application of heat 
following arrival of a selected above-normal 
boiling temperature, subsequently releasing and 
carrying off the residual water, exposing the load 
to saturated steam and relieving the pressure 
Within the enclosed load-containing Space. 

12. The method according to claim 9 including 
the steps of discontinuing the application of heat 
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following arrival of a selected above-normal 
boiling temperature, Subsequently releasing and 
carrying off the residual Water, exposing the load 
to saturated steam, relieving the pressure within 
the enclosed load-containing Space and utilizing 
in the practice of said method temperatures such 
that the residual heat in the load when including 
articles such as surgical instruments, following 
said relieving of the pressure, is sufficient to flash 
adherent moisture, whereby the clean, dry, sterile 
instruments are ready for immediate use. 

13. In a sterilizer, in combination, a preSSure 
tight enclosure, a water compartment in Said 
enclosure, means to heat the Water therein, Said 
compartment having laterally thereof a free 
overflow formation below the top wall of the 
enclosure and determining the maximum Water 
level for the compartment, said formation com 
prising an upright wall having a thin knife-like 
upper edge and of Such contour and extent pe 
ripherally of the Water compartment as to pre 
sent the mininnum obstruction of surface-carried 
matter at said formation and pressure-retain 
ing outlet means for releasing said overflow from 
the enclosure. 

14. In a sterilizer, in combination, a pressure 
tight enclosure, a water compartment in Said 
enclosure, and means to heat the Water therein, 
said compartment having laterally thereof a free 
overflow formation of substantial horizontal ex 
tent, said formation disposed below the top Wall 
of the enclosure and determining the Inaximum 
Water level for the compartment, a reservoir in 
communication with and adapted to receive the 
liquid overflow from said formation, and ther 
mally responsive pressure-retaining discharge 
means associated with the reservoir, the latter 
and the Water compartment being of such rela 
tive volune and arrangement as to provide for 
a collecting of the received fluid and resulting 
intermittent actuation of the discharge means 
whereby a continuous overflow and carrying off 
of the fluid is afforded under avoidance of any 
return backing-up of fluid to the enclosure. 

15. A washer-sterilizer comprising in combi 
nation a vertically disposed outer shell having 
a top closure, a like-disposed water chamber in 
the shell, valve-controlled means to admit Water 
to and drain it from said chamber, a free-over 
flow formation at an upper portion of the cham 
ber, a valve-controlled steam coil at the lower 
portion of the chamber to heat the Water there 
in, supporting means for the articles to be 
treated, said means disposed below the overflow 
formation and arranged to position the articles 
in the water above the steam coil and in the path 
of water currents set up by the heat therefrom, 
a reservoir to receive the rising heated fluid 
passing said free-overflow formation, and ejector 
means to discharge said fluid from the reservoir. 

16. A washer-sterilizer comprising in combi 
nation an outer shell having a closure for admis 
sion and removal of articles to be treated, a con 
tainer in said shell, spaced from its Walls and 
providing a water chamber, means to admit Water 
to and to drain it from said chamber, heating 
and vertical current producing means for the 
water, supporting means for articles in the Water 
chamber to hold them in immersed position Sub 
ject to upward currents in the water, valve-con 
trolled means to supply steam in the shell to 
heat the water in said chamber, a horizontally 
extensive free-overflow formation upon a Wall 
of the water chamber above the Supported arti 
cles, and a conduit and ejector means communi 
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cating with a lower portion of the interior of 
the shell for receiving and discharging the fluid 
coming from said overflow formation. 

17. Washer-sterilizer apparatus comprising in 
combination a horizontally disposed autoclave 
having a pressure-tight door at its front end, 
article Supporting means at an intermediate level 
in the autoclave and spaced rearwardly from the 
door, a vertical watertight partition extending 
laterally in the autoclave at a location between 
the door and the supported articles, upwardly to 
a level above the latter and providing the front 
wall of a water chamber surrounding the articles, 
said partition being nowable to facilitate in Ser 
tion and removal of the articles, a free-overflow 
formation at the upper edge of said partition, 
water inlet and outlet means for Said water 
chamber, means to heat the water in the cham 
ber so as to induce upward and forward cur 
rents therein, and collecting and discharging 
means for the fluid coming from the overflow 
formation. 

18. Washer-sterilizer apparatus comprising in 
combination an autoclave having a charging 
door, a Water chamber in the autoclave for im 
mersing articles to be washed and sterilized, said 
chamber having at an upper level a horizontally 
extensive free-overflow formation, means to heat 
the water sufficiently to evolve steam under pres 
sure in the autoclave and to cause the water with 
surface-carried matter from the articles to over 
flow the said formation, collecting and discharg 
ing means for said overflowing fluid, and a flash 
tank communicating with the water chamber and 
into which the residual heated Water under preS 
sure may be released from Said chamber to at 
mospheric pressure. 

19. In a sterilizer apparatus having a com 
partment in which water is adapted to be heated 
under pressure of steam therefrom and at tem 
peratures above that of normal atmospheric 
boiling, a valve-controlled drain conduit in Com 
munication with said compartment through a 
lower wall portion thereof, a closed tank into 
which said conduit opens, the tank having a 
vent for vapor forming therein, and a Sealed trap 
drain leading out from near the bottom of the 
tank to carry off the residual Water, the tank 
being shaped and arranged relative to the Water 
inlet to deflect and distribute the incoming 
stream of water throughout the tank. 

20. The method of washing and sterilizing con 
taminated articles which comprises confining a 
body of water together with an overlying en 
closed space, immersing the articles in the Water 
so confined, heating the water to a Stean-evolv 
ing state and causing it to overflow from Said 
body expansively at its surface level while Simul 
taneously causing the contaminating matter On 
the articles to be carried to the Surface of the 
water and there to spread and pass Off With the 
overflow until but substantially a monomolecular 
film remains at the water surface, discharging 
the overflow, continuing the heating action to 
produce a positive sterilizing temperature, deter 
mining the arrival of said condition and dis 
continuing the heating action, and draining off 
the Water and relieving the associated Steam 
pressure, thereby presenting the articles in sterile 
condition for use. 

21. Washer-sterilizer apparatus including in 
combination with a pressure-tight main shell, a 
chamber therein to contain Water of a depth 
and volume adequate for immersing articles to 
'be washed and sterilized, a steam coil at the lower 
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portion of the water chamber and arranged SO 
to concentrate the heat as to induce upWard 
and returning convection currents in the Water, 
baffle means adjacent the steam coil to assist in 
directing said currents, foraminous Supporting 
means presenting the immersed articles in the 
path of said currents, a horizontally extensive 
upright knife-edge formation at an upper Wall 
portion of the chamber and disposed for over 
flowing by the rising heated water, and preSSure 
retaining means for carrying off the overflow. 

22. Washer-sterilizer apparatus comprising a 
pressure-tight enclosure having therein an arti 
cle-receiving water chamber, means to heat the 
water under pressure of steam therefrom in Said 
enclosure, means on a wall of the chamber at an 
upper portion thereof, said means defining the 
maximum water level and permitting Water to 
overflow as it rises under the expanding action 
of the heat, a collecting reservoir for the over 
flowing water, and temperature-responsive means 
for discharging the water from the reservoir at 
a rate to avoid any blocking of the Overflow from 
the chamber to the reservoir and while maintain 
ing the temperature and preSSure in the appa 
ratus as a whole. 

23. Washing and sterilizing apparatus for Sur 
gical instruments and other articles, compris 
ing a sterilizer having therein a water chamber 
with an over-lying confinable space, heating 
means to supply heat to the Water in Said cham 
ber for creating steam under greater than nor 
mal atmospheric pressure in the sterilizer, fluid 
discharging means for air, steam and water au 
tomatically effective to afford a definite steam 
pressure and temperature relation in the sterilizer 
and to relieve air therefrom during creating and 
maintenance of Said pressure and temperature 
relation, a cut-off device for the heating means 
adapted for actuation on arrival of a predeter 
mined pressure-temperature condition in the 
sterilizer, a common inlet and drain port for the 
Water, and valve means communicating with Said 
port and with Water supply and Water drain con 
duits respectively, said valve means adapted Se 
lectively for admitting Water to the chamber, for 
complete closure during a washing and sterilizing 
operation, and for draining the water from the 
chamber. 

24. Washing and sterilizing apparatus for Sur 
gical instruments and other articles, comprising 
a sterilizer having therein a water chamber with 
an overlying confined space, means to Supply 
heat to the Water for creating steam under 
greater than normal atmospheric pressure in the 
Sterilizer, fluid discharging means for air, steam 
and water automatically effective to afford a 
definite steam-pressure and temperature rela 
tion in the sterilizer and to relieve air therefrom 
during creating and maintenance of said pres 
Sure and temperature relation, gage means to 
indicate arrival of a Selected temperature as 
measured in terms of Said definite steam-pres 
Sure condition in the sterilizer, and means to cut 
off said heat supply following such indication. 

25. Washing and sterilizing apparatus for sur 
gical instruments and other articles, comprising 
a sterilizer having therein a water chamber with 
an overlying confined space, means to supply 
heat to the water for creating steam under pres 
Sure in the sterilizer, said chamber having at an 
upper portion a horizOntally disposed overflow 
formation defining the upper level of the Water 
and the lower level of the space above the water, 
Said formation providing for the escape of ris 



2,289,890 
ing heated water substantially solely at the Sur 
face level thereof, a thermally responsive device 
subject to temperature conditions of the sterilizer, 
and means controlled by said device automatically 
to effect the cutting off of the heat Supply at a 
predetermined temperature in the steam-pres 
sure-subject heated interior of the sterilizer. 

26. Washing and sterilizing apparatus Com 
prising in combination a sterilizer having in it 
a closeable water chamber in which articles may 
be immersed, heating means for Water in Said 
chamber to create in the sterilizer steam under 
greater than normal atmospheric pressure and a 
temperature above the normal atmospheric boil 
ing point of water, and fluid overflow and dis 
charge means constructed and arranged to pro 
vide for an overflowing escape of the Water Sub 
stantially solely at its surface level while main 
taining the temperature, and pressure in the 
sterilizer, thereby to carry off from the latter 
contaminating matter rising from the articles 
to the surface of the water. 

27. Washing and sterilizing apparatus COm 
prising in combination a sterilizer including a 
closure-equipped chamber providing for the re 
ception of a body of water and for a confined 
space above the upper Water level, Said Water 
body of a volume to submerge a load to be ster 
ilized, a water-confining Wall in the chamber 
having a horizontal upper terminal portion 
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spaced below the top wall of said chamber, to 
define the Water level and to permit Overflowing 
passage thereof substantially solely at the Sur 
face level of the water, means to heat the Water 
in said chamber to temperatures above that of 
the normal atmospheric boiling point, and heat 
supply control means adapted for shutting off the 
heat supply on the arrival of a definite predeter 
mined pressure-temperature condition in the 
sterilizer. 

28. Washing and sterilizing apparatus com 
prising a sterilizer having therein a Water cham 
ber with an overlying confinable space and hav 
ing provision for admitting water to and Subse 
quently draining water from said chamber, heat 
ing means for water in said chamber to create 
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steam under pressure in the sterilizer, fluid dis 
charging means effective to relieve air from and 
to afford a definite steam-pressure-and-tempera 
ture relation in the sterilizer, and control mech 
anism for the heating means adapted for shut 
ting off the latter at a determined pressure-ten 
perature condition in the sterilizer, said fluid 
discharging means including an overflow for 
mation providing for escape of Water substan 
tially solely at its surface level during the build 
ing up and maintenance of the determined pres 
sure-temperature condition. 
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