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11 Claims. (CI. 167-3) 
This invention relates to improvements in the 

method of and apparatus for heating autoclaves 
or Steam pressure sterilizers. 
An object of the invention is to provide an 

apparatus for quickly heating or bringing an 
autoclave up to the required sterilizing tempera 
ture or pressure. Heretofore, so far as I ana 
aWare, it has been the practice to provide a steam 
generating unit which operates at the same pres 
Sure as on the autoclave, thus causing a substan 
tial delay in building up the required steam pres 
Stre, Or else requiring a large Steam boiler. Which 
is necessarily slow in heating the autoclave to the 
required temperature. The large size boiler, 
therefore, has been found to be objectionable by 
reason of the fact that considerable amount of 
time and fuel, as gas, is required to bring the 
Steam pressure up to the required temperature 
before it is introduced into the autoclave for 
Sterilization purposes. 

Broadly, my invention comprises, in combina 
tion with an autoclave, a steam generating boiler 
of Small capacity having an electric heating, or 
other heating unit, inserted or installed therein. 
The unit in the boiler is equipped. With tWO Sepa 
rate or independent circuit closing devices which 
operate at different pressures and temperatures, 
one being adjusted for a higher pressure than 
the other. 
Each of the circuit closing devices are included 

in a circuit, which automatically opens the elec 
tric circuit that supplies current to the electric 
heating unit of the boiler when the desired high 
or low temperature and pressure of Steam in the 
small boiler and autoclave is reached, as Will be 
fully described. 

Briefly and specifically Stated, my improvement 
comprises the following: 

First, a small cylindrically shaped steam boiler 
of Such shape and dimensions that the diameter 
is only sufficiently large in order to allow, in a 
practical manner, the insertion of a standard or 
Other. Water innersion electric heating element 
(the size or heat generating capacity of the heat 
ing element, as well as the boiler, being deter 
mined by the steaming requirements that are 
placed on the boiler), and, to be of only sufficient 
length or height as to allow, with a reasonable 
steam space, only sufficient water capacity between 
allowable high water level and allowable low 
water level, such volume of water as that required 
with reasonable margin for Safety to fill the 
autoclave, Owen, or other pressure vessel used in 
conjunction with steam of the required pressure 
or temperature for sterilizing purposes. 

Second, employing dual control, automatic or 
manual, whereby a higher pressure may be car 
ried, maintained or built up in the boiler than 
that at which the autoclave, or other vessel in 
question is being normally operated, in order 
that When the autoclave. is closed, and with the 
charge therein to be sterilized and ready for 
the admission of steam, the required pressure 
and temperature on the autoclave or vessel may 
be available in the minimum space of time, due 
to the heat energy contained in the water in 
the Small boiler under a higher pressure than 
that required in the autoclave and with such 
preSSures and manipulation that when the pres 
Sure of the boiler and autoclave are equalized, 
the pressure required on the autoclave or vessel 
is available, without delay. 

Referring to the drawing: 
Fig. 1 illustrates an autoclave with the small 

Steam electric boiler and electrical connections 
to the Source of electrical energy, and 

Fig. 2 is an enlarged sectional detail view of 
the Small boiler showing the electric heating 
unit therein. 

Referring to the drawing in detail: m 
1 designates the autoclave or steam pressure 

Sterilizing receptacle of usual construction hav 
ing a Suitable steam tight closure, or door mem. 
ber 2. While an autoclave is shown in the 
drawing, it is to be understood that the inven 
tion is also adapted to be used with retorts that 
are not autoclaves, and I intend to include such 
other Similar devices, where I employ the word 
autoclave and the context indicates that such 
other devices can be substituted therefor in the 
Operation of the invention. 3 designates, as a 
whole, the supporting standard of tubular or 
pipe construction. 4 designates the small steam 
boiler. On an enlarged sectional view, as shown 
in Fig. 2 with the electric heating coil or unit 
5 therein which closely fits the interior diam 
eter of the boiler. This unit is secured in place 
by means of the threaded opening 6 at its lower 
end, as shown. 7 indicates a steam pipe which 
is connected to the upper end of the small boiler 
4 by means of the thireaded opening 8, and 9 
is a shut-off valve in the pipe 7. The other or 
upper end of the Steam pipe 7 is connected to 
and has connunication with the upper portion 
Of the autoclave. 1, as shown. 10 indicates a 
Safety Valve, which protects the autoclave, 11 a. 
return pipe which connects the lower portion 
of the autoclave and the lower end of the snai 
boiler 4 and 12 is a shut-off valve in the return 
pipe. 13 is a draw-off pipe, 14 a water supply 
pipe for the boiler with the shut-off valve 15. 
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A steam pressure gage 16 is connected to the 
boiler 4 by means of the usual U-shaped pipe 
17 and a pressure control electrically operated 
contact is shown at 18. 19 is a second Steam 
pressure gage which is attached to the pipe 7 
by means of the U-shaped pipe 20, and 2i is a 
second pressure control electrical contact. 22 
is a steam safety valve which is attached at the 
upper end of the small boiler 4. 23 designates 
a glass water gage. A draw-off for the auto 
clave is indicated at 24. 
The source of electrical energy is indicated by 

the wires 25 and a main switch 26 is shown in 
these wires. An electromagnetically operated 
switch is indicated, as a whole, by the reference 
numeral 27 With the movable contact member 
28 which is actuated by the coil 29. A conductor 
30, which is connected to one of the line wires, 
has two branches 31 and 32. 
is connected to one terminal of the low pressure 
automatic control switch 21. The other branch 
conductor 32 is connected to one terminal of the 
high pressure automatic control switch 18. The 
remaining terminal of the low pressure auto 
matic control Switch 21 is connected by a COIn 
ductor 33 to one terminal of a manual Switch 
34, the other terminal of which is connected 
by a conductor 35 to one terminal of the coil 
29. The other terminal of the high pressure 
automatic control switch 18 is connected by a 
conductor 37 to one terminal of a manual Switch 
39. The other terminal of the manual switch 
39 is connected to the conductor 35. One of 
the line conductors is designated by the reference 
numeral 38 and it is to this conductor that the 
conductor 30 is connected. The other line con 
ductor is designated by the reference numeral 
43. The conductors 38 and 43 are connected 
to the lower or line side of the switch 27. The 
conductor 43 is also connected through a re 
sistance 43’ to one terminal of the coil 29. The 
upper or load side of the Switch 27 is connected 
by means of conductors 46 and 47 to the heat 
ing unit 5. 
The operation may be described as follows: 

it being understood that only a sufficient quan 
tity of water is placed in the small boiler 4, 
whereby a fluctuating water level is sufficient 
to provide a volume of steam that will fill the 
autoclave at a definite temperature and preS 
Sure for sterilization purposes, when the valve 
9 in the pipe 7 is opened. In other words, the 
specific volume of steam at a definite pressure 
and temperature in the autoclave is determined 
by the quantity of water in the small boiler 4 
when it is at a definite pressure and tempera 
ture, before the valve 9 is opened, whereby the 
Small volume of water, or Some of it in the 
boiler 4 is immediately converted into steam, 
When the valve 9 is opened in order to produce 
the required temperature and pressure in the 
autoclave for sterilization purposes. 
Assume that the water in the Small boiler 4 at 

starting is at the dotted line level, indicated at 48. 
The main SWitch 26 and the electromagnetic 
Switch 27 are closed and an electric current is flow 
ing to the heating unit 4 by means of the wires 43, 
47, 46, 35 and 38. The steam generated will rise 
in pressure until the gage 16 indicates, say 60 lbs., 
at which preSSure the pressure control contacts 
18 Would open if Set for this pressure. The man 
ual SWitch 39 is understood as being ciosed. As 
Soon as the contact at 18 opens, a current ceases 
to flow through the coil 29, which opens the elec 
tromagnetic switch 27 and cuts off the current to 

The branch 31. 
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the heating unit 5. The current through the coil 
29 is as follows: wire 43, resistance coil 43', coil 
29, wires 30, 32, control switch 18, and Wire 37, 
manual switch 39, wire 38, to the other pole of the 
main circuit. The current in this circuit operates 
the part 28 and opens the circuit in the wires 46 
and 47 to the heating unit 5. The operator now 
opens the valve 9 and allows steam at 60 pounds 
to enter the autoclave 1. By rea,Son of a Sudden 
release of the pressure, a sufficient quantity of 
water in the boiler 4 is converted into steam and 
passes into the autoclave at 15 lbs., or the desired 
sterilizing pressure, which is the usual sterilizing 
pressure. The low water level is now indicated at 
48. In order to indicate the Sterilizing tempera 
ture at 15 lbs. pressure, the second steam gage 19 
is employed. The low pressure control contact 21 
will open at 15 lbs., or at the desired pressure. 
The manual Switch 39 is now opened and manual 
switch 34 closed causing the Switch 27 to supply 
current again to the heating unit 5. When the 
pressure reaches 15 lbs., the coil 29 again 
operates to open the electromagnetic Switch 27. 
The circuit is now as follows: wire 43, resistance 
43', coil 29, wires 31, 31, control contact 21, Wire 
33, manual control 34 and wire 38 to the other 
main Wire. 
By means of this apparatus, which employs a 

double pressure control, the apparatus is thus 
rendered practically continuous in its operation. 
The valve 12 is left closed, until the pressures in 
the autoclave and boiler are equalized, as indi 
cated by the two pressure gages, 16 and 19, when 
this valve is opened to allow the water in the 
autoclave to drain back into the boiler. During 
the sterilizing process, the pressure applied to the 
autoclave is automatically under the control of 
the pressure control. 21. 
What I claim is: 
1. The method of Operating an autoclave or 

similar device which comprises heating a substan 
tial amount of vaporizable liquid in a boiler to a 
temperature and pressure higher than the normal 
operating values in the autoclave and thereafter 
permitting the vapor to pass from the boiler to 
the autoclave whereby the pressures therebetween 
are equalized and the available heat resulting 
from the lowered pressure and temperature in the 
boiler is transferred in the latent heat of vaporiza 
tion of the vapor to the autoclave and utilized for 
rapidly raising the temperature of the autoclav 
to its normal operating value. - 

2. The method of operating, an autoclave or 
Similar device which comprises heating a substan 
tial amount of vaporizable liquid in a boiler to a 
temperature and pressure higher than the normal 
operating values in the autoclave, permitting the 
Vapor to paSS from the boiler to the autoclave 
whereby the pressures therebetween are equalized 
and the available heatresulting from the lowered 
pressure and temperature in the boiler is utilized 
for rapidly raising the temperature of the auto 
clave to its normal operating value and continu 
ing to heat the liquid in the boiler to the tempera 
ture necessary to maintain the pressure and tem 
perature in the altoclave at normal operating 
values. w . . . . 

3. The method of operating an autoclave or 
similar device which comprises heating a substan 
tial amount of vaporizable liquid in a boiler to a 
predetermined temperature and pressure suff 
ciently higher than the normal operating values 
in the autoclave to give the requisite heat storage, 
automatically maintaining said predetermined 
temperature and pressure, and thereafter per 
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1960,890 
mitting the vapor to pass from the boiler to the 
autoclave whereby the pressures therebetween are 
equalized and the available heat resulting from 
the lowered pressure and temperature in the 
boiler is transferred in the latent heat of vaporiza 
tion of the vapor to the autoclave and utilized for 
rapidly raising the temperature of the autoclave 
to its normal operating value. 

4. The method of operating an autoclave or 
similar device which comprises heating a Sub 
stantial amount of vaporizable liquid in a boiler 
to a predetermined temperature and pressure 
sufficiently higher than the normal operating 
values in the autoclave to give the requisite heat 
storage, automatically maintaining said prede 
termined temperature and pressure, permitting 
the vapor to pass from the boiler to the autoclave 
whereby the pressures therebetween are equalized 
and the available heat resulting from the lowered 
pressure and temperature in the boiler is utilized 
for rapidly raising the temperature of the auto 
clave to its normal operating value, and continu 
ing to heat the liquid in the boiler to the predeter 
mined temperature necessary to maintain the 
pressure and temperature in the autoclave at 
normal operating values, and automatically 
maintaining said last named predetermined tem 
perature during the operation of said autoclave at 
normal temperature and preSSure. 

5. In combination, an autoclave, a boiler posi 
tioned below the level of said autoclave and 
adapted to contain a substantial amount of va 
porizable fluid, pipe connections between said au 
toclave and the upper part of Said boiler, a Valve 
in said pipe connections, and means for heating 
said fluid, while said valve is closed, to a tem 
perature and pressure substantially above the 
normal operating temperature and pressure in 
the autoclave. 

6. In combination, an autoclave, a boiler posi 
tioned below the level of said autoclave and 
adapted to contain a substantial amount of Wa 
porizable fluid, pipe connections between said 
autoclave and the upper part of said boiler, a 
valve in said pipe connections, means for heating 
said fluid, while said valve is closed, to a tem 
perature and pressure Substantially above the 
normal operating temperature and pressure in 
the autoclave, and means for continuing to heat 
the fluid, after said valve is opened, to the tem 
perature necessary to maintain the pressure and 
temperature in the autoclave at normal operating 
Walues. 

7. In combination, an autoclave, a boiler posi 
tioned below the level of said autoclave and 
adapted to contain a substantial amount of va 
porizable fluid, pipe connections between said 
autoclave and the upper part of said boiler, a 
valve in Said pipe connections, and means for 
heating said fluid, while said valve is closed, to 
a predetermined temperature and pressure Sub 
stantially above the normal operating tempera 

3 
ture and pressure in the autoclave, and control 
means for said heating means for automatically 
maintaining said predetermined temperature 
and pressure. 

8. In combination, an autoclave, a boiler 
adapted to contain a Substantial amount of va 
polizable fluid, pipe connections between Said 
autoclave and Said boiler, a Walve in Said pipe 
connections, means for heating said fluid, while 
Said valve is closed, to a temperature and pres 
sure substantially above the normal operating 
temperature and pressure in the autoclave, con 
trol means for said heating means for automati 
cally maintaining said predetermined tempera 
ture and pressure, and means for continuing to 
heat the fluid, after said valve is opened, to the 
predetermined temperature necessary to main 
tain the pressure and temperature in the auto 
clave at normal operating values, and means 
for automatically maintaining said last named 
predetermined temperature during the operation 
of the autoclave. 

9. In combination, an autoclave, a boiler posi 
tioned below the level of said autoclave, pipe 
Connections between the upper part of said boiler 
and the upper part of Said autoclave, other pipe 
Connections between the lower part of said boiler 
and the lower part of said autoclave, a valve 
in each of Said pipe connections, and heating 
means positioned within the lower portion of said 
boiler. 

10. In combination, an autoclave, a boiler po 
sitioned below the level of said autoclave, pipe 
connections between the upper part of said boiler 
and the upper part of said autoclave, other pipe 
connections between the lower part of said boiler 
and the lower part of said autoclave, a valve in 
each of Said pipe connections, heating means po 
Sitioned within the lower portion of said boiler, 
a vaporizable fluid in Said boiler, automatic con 
trol means for Said heating means for main 
taining a pressure and temperature in said boiler 
above the normal operating values of said auto 
clave when said valves are closed, and other auto 
matic control means for said heating means for 
maintaining the pressure and temperature in 
Said boiler at the normal operating values of 
Said autoclave when said valves are open. 

11. In combination, a sterilizing compartment, 
a chamber containing a vaporizable fluid posi 
tioned adjacent to said compartment, means for 
Supplying heat at a moderate rate to said cham 
ber and fluid, connections between said compart 
ment and said chamber, and shut-off means in 
Said connections whereby sufficient excess heat 
may be supplied to and stored in said fluid while 
Said shut-off means are closed to raise the tem 
perature of said compartment immediately to 
normal operating values when said shut-off 
means are opened. 

HOWARD BIDWELL, 
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