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This invention is intended to wash and sterilize surgi 
cal instruments. In a preferred form, the washing is ef 
fected by a submerged ultrasonic transducer within the 
sterilizing chamber and simultaneously radiating ultra 
Sonic energy in opposite directions to instruments in sub 
merged trays on opposite sides of the transducer. The 
Sterilizing is effected by high pressure steam which en 
velops both the transducer and the instruments within the 
trays. 

In the drawing, FIG. 1 is a front view of an instru 
ment washer and sterilizer; FIG. 2 is a section on line 
2-2 of FIG. 1; and FIG. 3 is a detail section through 
the transducer. 
The washer sterilizer is mounted on a frame 1 carry 

ing an ultrasonic frequency power source 2 and a pres 
Sure chamber 3 having its front end closed by a door 4 
Supported by hinges 5 and held in the pressure tight 
closed position by a lock 6. The chamber 3 has rigid 
walls having bursting strength sufficient to withstand the 
Sterilizing pressure with the necessary factor of safety. 
On the top wall 3a of the chamber is mounted a safety 
valve 7, a water supply valve 8, and a steam supply valve 
9 for steam at the sterilizing temperature at pressure 
(usually 27 pounds per square inch and 270 degrees F.). 
On the bottom wall 3b of the chamber is an exhaust 
valve 10 for exhausting steam from the chamber and a 
drain valve 1 connected through a steam trap 12 to a 
waste line 13 for draining water from the chamber. 

Adjacent opposite side walls 14, 15 of the chamber 
are upper angle supports 17, 18 for an instrument tray 
19, intermediate angle supports 20, 2 for a transducer 
housing 22 and lower angle supports 23, 24 for a lower 
instrument tray 25. The trays 19 and 25 are open top 
and bottom and are spaced inward from the side walls 
14, 15 of the chamber to permit free circulation of water 
during washing. The housing 22 for the ultrasonic trans 
ducer is sealed water and pressure tight and, as shown 
diagrammatically in FIG. 3, has flexible upper and low 
er metal walls 26, 27 in direct contact with opposite ends 
of a plurality of spaced magnetostrictive transducer ele 
ments 28, each driven by a coil 29 supplied by driving 
power from the ultrasonic frequency generator 2. The 
power connection is made to the transducer elements 
through a bushing 30 extending through and sealed to 
the rear wall 31 of the vessel. The inner end 32 of the 
bushing is sealed to the ultrasonic transducer housing 22. 
A conduit 33 leading from the generator 2 to a connec 
tion box 34 supplies power to the drive coils 29. 
The transducer elements 28 are arranged perpendicu 

lar to the flexible metal walls 26, 27. Upon being driven 
by the coils 29, the transducer elements 28 expand and 
contract in lengthwise directions, producing simultane 
ous pulsation in opposite directions and at the ultrasonic 
driving frequency. The ultrasonic energy is transmitted 
directly to the water and through the water to the instru 
ments in the trays 9 and 25. The absence of an air gap 
between the transducer elements and the walls 26, 27 
makes the transducer elements effectively in direct con 
tact with the water for efficient transfer of ultrasonic en 
ergy. The efficiency of utilization of the energy is in 
creased by having the trays on opposite sides of the trans 
ducer to take advantage of the radiation in opposite di 
rections. The walls 26, 27 of the transducer housing 
can be relatively thin because they are not subjected to 
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bursting pressure and are supported by the transducer ele 
ments which are arranged in compression between the 
walls. 

In use, soiled instruments are placed in the trays 19 
and 25 which are loaded in the washer on the angle sup 
ports. After closing the door 4 and locking it pressure 
tight, the chamber is filled with water by opening the 
valve 8. Whether the water level in the chamber is con 
trolled manually or automatically, it is desirable that 
both instrument trays be completely submerged. A suit 
able air vent may be opened during filling to exhaust from 
the chamber the air displaced by the water. A suitable 
detergent may be added prior to, during, or after filling 
in any convenient manner. After filling, the ultrasonic 
frequency power source 2 is activated to supply power 
at ultrasonic frequency to the transducer 22 which si 
multaneously sends ultrasonic energy in a downward di 
rection to wash the instruments in tray 25 and in an up 
ward direction to wash the instruments in tray 19. At 
the end of the desired washing period, the power supply 
2 is shut off and the steam valve 9 opened to admit 
steam to the upper part of the chamber 3. At the same 
time, the drain valve 11 is opened and the steam pres 
sure which accumulates on top of the body of water in 
the chamber forces the water rapidly out through the 
steam trap 12 into the water drain line 13. As soon as 
live steam enters the steam trap 12, the trap automati 
cally shuts off and steam rapidly builds up in the cham 
ber 3 to the desired pressure and temperature (usually 
27 pounds per square inch and 270 degrees F.). After 
a brief sterilizing interval, the steam supply is shut off 
and the steam exhaust valve 10 is opened to relieve the 
pressure. After the pressure is relieved, the door is 
opened and the washed and sterilized instruments are 
removed. 
The apparatus can be used as a washer without going 

through the sterilizing operation. Likewise, it may be 
used as a steam sterilizer without the washing cycle. 
Suitable automatic controls may be provided for all of 
the operations. 
The ultrasonic transducer, because of its two direction 

al action, works more efficiently. Although it must with 
stand sterilizing pressure and temperature, the transducer 
housing design is such that the transducers are directly 
coupled to the water as is desirable for efficient radiation. 
The portions of the walls 26, 27 opposite the ends of 
the transducers are in direct contact with the transducers 
and in effect act as though part of the transducers. The 
portions of the walls between the transducers do not im 
pede radiation because of their flexibility. The trans 
ducer elements are sealed in the housing 22 and protect 
ed from the water and steam. Transducer elements other 
than magnetostrictive may be used. It is not necessary 
that the transducers be enclosed in a single housing al 
though that is convenient. Each transducer could be 
separately enclosed and the enclosures mounted in a 
Supporting frame. The transducers need not be com 
pletely enclosed. A structure in which only the coils 29 
and the wiring are insulated and protected from the wa 
ter and steam with the ends of transducers in direct con 
tact with the water can be used and would have the ad 
vantage of direct transmission of energy from the ends 
of the transducer to the water. For small units, only 
a single transducer is needed. 
What is claimed as new is: 
1. A washer for surgical instruments comprising a 

chamber adapted to be filled with water, supporting 
means for vertically spaced upper and lower trays of in 
struments, the trays being submerged in the water and 
open at the top and bottom, a sealed ultrasonic trans 
ducer housing having upper and lower walls, transducer 
means comprising at least one transducer body bridging 
the space between said walls with opposite ends of the 
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body between and connected to said walls and alternate 
ly expanding and contracting in a direction perpendicul 
lar to said walls and thereby simultaneously radiating ul 
trasonic energy in opposite directions, means supporting 
the transducer between the trays with the upper wall of 
the transducer radiating toward the bottom of the upper 
tray and with the lower wall of the transducer radiating 
toward the top of the lowertray. 

2. A washer for Surgical instruments comprising a 
chamber adapted to be filled with water, a door closing 
the front of the chamber, an uppar horizontal Support 
for a tray of instruments, a lower horizontal support for 
a tray of instruments, the trays being submerged in the 
water and open at the top and botton, a sealed ultra 
sonic transducer housing having upper and lower Walls, 
transducer means comprising at least one transducer body 
bridging the space between said walls with opposite ends 
of the body between and connected to said walls and al 
ternately expanding and contracting in a direction per 
pendicular to said walls and thereby simultaneously ra 
diating ultrasonic energy in opposite directions, means 
supporting the transducer between the trays with the 
upper wall of the transducer radiating toward the bot 
tom of the upper tray and with the lower wall of the 
transducer radiating toward the top of the lower tray. 

3. In a surgical instrument washer and sterilizer corn 
prising a sealed chamber having a water supply line for 
filling the chamber with water, a water drain line in the 
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lower part of tha chamber, a steam supply line for filling 
the chamber with steam, a steam drain line in the lower 
part of the chamber, valves in the supply and drain lines, 
an ultrasonic transducer having spaced upper and lower 
flexible walls and at least one transducer body bridging 
the space between said walls and vibrating said walls si 
multaneously at ultrasonic frequency in opposite direc 
tions to cause simultaneous radiation of ultrasonic ener 
gy in opposite directions, means for supporting the trans 
ducer in the chamber with the upper and lower walls re 
spectively submerged and directed toward the top and 
bottom of the chamber, means for supporting submerged 
instrument trays open at the top and bottom and spaced 
both above and below the transducer walls for simul 
taneously receiving said ultrasonic energy, and a steam 
trap in the water drain line whereby opening the steam 
supply and water drain valves the steam pressure forces 
the water out of the chamber until the flow of steam 
reaches and closes the trap. 
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