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DEMAND FEED systEM 
Kurt Beyrodt, Hartford, Conn, assignor to Elec 
tric. Steam Sterilizing Company, Inc., New 
York, N. Y., a corporation of Delaware 
Application April 27, 1937, Seria No. 139,165 

5 Claims. (C. 50-23) 
This invention relates to pressure regulators 

or may be more appropriately referred to as a 
demand feed system, or a damping device for 
preSSure regulators. 
The demand feed system is particularly 

well adapted for use in conjunction with instan 
taneous electric vapor generators such, for ex 
ample, as that disclosed in my copending appli 
cation Serial No. 71883. 
One of the objects of the present invention 

is the provision of a demand feed system which 
in cooperation with a generator of the chair 
acter indicated will maintain a constant steam 
or Vapor pressure, Will automatically regulate the 
feed Water or fluid supply according to the de 
mand of the steam or vapor generator and which 
will eliminate the objectionable bumping and 
Surging which create impulses in the feed line. 
Other objects of the present invention will be 

manifest from the following description and the 
accompanying drawings, in which drawings: 

Fig. 1 is a sectional elevational view of my 
improved System in conjunction with an instan 
taneous vapor generator; and 

Fig. 2 is an elevational view partly in section 
illustrating my improved system in conjunction 
With a commercial pressure regulator and an in 
stantaneous vapor generator. 

Referring to the drawings in detail and first 
of all to the form illustrated in Fig. 1. The elec 
tric steam or vapor generator, designated 2, 
is of the type disclosed in my copending appli 
cation above referred to and comprises a metal 
maSS 4 Surrounding an evaporating surface which 
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takes the form of a metal casting 6 extending into 
the metal mass and provided with a downward 
ly inclined groove 8 extending helically about 
the periphery of the casting. Generated steam 
is conducted upwardly through the center of the 
generator to an outlet adjacent the top thereof, 
as disclosed in my Copending application above 
referred to, into an autoclave, pressure cooker, 
radiator or other pressure vessel 0 for use. 
The feed water is supplied to the generator 

through a pipe line or conduit f2 in which there. 
is a two-way Valve 4 providing for either cut 
ting off the water Supply and connecting the feed 
water inlet of the steam generator through pipe 
line 6 to waste, or connecting the feed water 
Supply directly to the steam generator. . 
The regulator of the present invention com 

prises a base 8 and cap 20 screw threaded to 
each other. 
inlet 22 controlled by a valve 24, the inlet lead 
ing into a chamber 26. The base member 8 

The base 8 is provided with an 

is closed at its lower end with a plug 28 having 
a central bore for the reception of a Spring 30 
and a valve 32. 
The base 8 has a central opening 36 provided 

with a bushing 36 in its lower end which consti 
tutes a seat for the valve 32 so that when the 
valve is seated in this bushing the opening 34 is 
closed, as will be pointed out hereinafter. 
Clamped between the base 8 and the cap 20 is 

a diaphragm 38 provided with a central valve 
member 40 having a longitudinal bore through 
the center thereof. This valve member 40 is 
held to the diaphragm 38 by means of a shoul 
dered sleeve 42 on the upper end of the dia 
phragm and an annular projection or flange 44 
on the valve member 40 below the diaphragm 38, 
the shouldered sleeve and projection clamping 
the diaphragm whereby the Walve member 4 
will move with the diaphragm. The shouldered 
sleeve 42 is surrounded by a collared sylphon 
bellows head support 46 which supports a Sylphon 
bellows 8. 
The cap or housing 20 is provided with a cup 

shaped member 50 rigidly secured thereto and 
receiving the upper end of the sylphon bellows 
48. The cup 50 has an annular flange 52 where 
by the same is secured to... the housing 20, this 
flange having a port 54 controlled by a check 
valve 56. Within the cup-shaped member 50 
is another cup-shaped member 58 having a lat 
erally projecting annular flange 60 at its upper 
end. 
A second Sylphon bellows 62 is connected be-, 

tween the flanges 52 and 60. The sylphon bel 
lows 48 and 62 communicate with each other 
through the port 5 above referred to. Within 
the cup-shaped member 58 there is provided a 
spring 64 the tension of which is adjustable by 
means of a Screw 66. 
The base 8 of the regulator is provided with 

an outlet port 70 which communicates with the 
feed water line 2. A chamber 72 formed be 
tween the housing 20 and the sylphon bellows 
48 communicates with a conduit 74 leading to the 
waste line 6. 
My improved apparatus may be operated con 

tinuously or intermittently, as desired, and un 
der these conditions will maintain a constant 
steam or vapor pressure within the limits of the 
apparatus and at the same time the feed water 
or fluid supply will be automatically regulated 
according to the demand of the steam or vapor 
generator. 
ASSunning that the valve 4 is in the position 

shown in Fig. 1, in which case the fluid supply 
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Eine to the generator is open. With the inlet 
valve 24 and the valve to the autoclave O 
open, water is free to flow past the valve-24 and 
into the chamber 26 of the regulator, the water 

5 passing from this chamber through the opening 
34 around the valve member 40 to the chamber 
37 beneath the diaphragm 38 and by way of port 
70 to feed line 2, through this line past the 
valve 4 to the generator 2. The electric power 

it) circuit to the generator 2, we will assume, is 
closed. In accordance with the operation of the 
generator 2, as filly described in my copending 
application above referred to, Serial No. 71883, 
steam will at Once be generated and pass into 

5 the autoclave 0. As the steam pressure in the 
autoclave to rises, depending of course upon 
the demands on the autoclave, a back pressure 
will be built up SO that the diaphragm 38 will 
be raised to restrict the passage of water to the . 

20 chamber 3, the raising of the diaphragm 38 
raising the valve 40 and permitting the valve 32 
to rise under the action of the spring 30. This 
upward movement of the valves 40 and 32 is 
resisted by the spring 64 and the bellows 48 and 

25 62. The bellows 48 and 62 contain a liquid such 
as oil, for instance, and the upward movement of 
the diaphragm 38 to contact the bellows 48 will 
force fluid out of this bellows through the port 
54, past check valve 56 into the bellows 62. 

30 This movement is fairly rapid. 
The demands on the autoclave 0, that is to 

say, the demands on the steam generated in the 
generator 2 may be such that the valve 32 will in 
time seat on the seat 36 and prevent the entry 
of water from the supply source into the cham 
ber 37. There will always be, of course, a cer 
tain amount of radiation from the generator and 
from the autoclave 0 and it will be. quite ap 
parent that as the steam pressure drops due to 

4) this radiation the valve 32 will open slightly so 
as to admit just enough Water to the chamber 
37 to make up for the steam lost by radiation. 
When a predetermined steam pressure is reached 
in the autoclave fo, depending of course upon 

45 the design of the apparatus, then a back pres 
sure will be built up on the regulator and on the 
lower side of the diaphragm 38, raising this dia 
phragm still further against the action of the 
spring 64 and the bellows 48 and 62 so that only 

50 the lower end of the valve 40 is above the lower 

5 

end of the valve seat 36, in which case water and 
steam can pass from the chamber 3, passage 
34 and between the lower end of the valve 40 
and the face of the valve 32, upwardly through 

55 the port 4 in the valve 40 and through the port 
T6 and into the space 2 above the diaphragm 
38, and from thence by way of line 74 to waste, 
thereby relieving the pressure in the autoclave 
to, and the valve 40 will move downwardly to 

60 its original position, that is to say, flush with 
the lower face of the valve seat 36, assuming 
that the valve 32 is still closed. This downward 
movement of the valve 40 is retarded by the fluid 
in the bellows 48 and 62. It will be understood 
that on this downward movement of the valve 
40 and hence expansion of the bellows 48 and 62 
the fiuid cannot pass the check valve 56, that 
is to say, in passing from the bellows 62 to the 
bellows 48, the fluid is required to pass from the 
bellows 62 into the bellows 48 through restricted 
passageway 49 between the members 58 and 50. 

If desired the valve 4 may be rotated 90 coun 
terclockwise so that the generator 2 is open to 

75 the waste line 6 when the apparatus is not in 
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screw threaded to each other. 

use. The valves 24 and t, under these condi 
tions, may be left open, if desired. Y 

Referring now to the form illustrated in Fig. 2, 
an electric steam or vapor generator, designated 
200, similar to that of Fig. 1 is provided having 5 
a conduit leading to an autoclave, pressure cook 
er, radiator or other vessel, O2, this conduit be 
ing controlled by a valve Of: Feed water is 
supplied to the generator through a pipe line or 
conduit 04. The line 04 is equipped with a 10 
valve 06 similar to the valve 4 of Fig. 1. 
A pressure regulator fo8 is provided in this 

embodiment of my invention without the con 
tained damping device of Fig. 1. This regulator 
comprises a base f8 and a cap or housing 120 15 

The base 8 
is provided with an inlet port 22 controlled 
by a valve 24 leading into a chamber 26. 
The base 8 is closed at its lower end by a 

plug 28 having a central bore for the reception 20 
of a spring 30 and a valve 32. The base 8 
is also provided with a central bore 34 equipped 
with a bushing 36 in its lower end which is 
adapted to be engaged by the valve 32 to close 
the opening 34. A diaphragm 38 having its 25 
edge clamped between the base f8 and hous 
ing 20 is provided with a central valve member 
f40 extending through the bushing 36. This 
central valve is held in the diaphragm 38 by 
means of a shouldered sleeve 42 on the upper 30 
end of the diaphragm and an annular flange 
44 on the valve member 40 on the bottom of 
the diaphragm. A spring 46 is positioned on 
the shouldered sleeve 42 and has its upper end 
in engagement with a stop 48 on a thumb screw 35 
50 by which the tension of the spring is ad 

justed. 
The outlet port 52 of the regulator of Fig. 2 

has a conduit or pipe line 54 leading therefrom 
to the line 04, past interposed check valve as- 4 () 
sembly 56 which comprises a housing enclos 
ing a ball 58 and a cap f 60. A conduit or by 
pass 62 leads from the feed line 04 to a relief 
valve assembly 64. This assembly comprises a 
housing containing a check valve f66. This valve 45 
has been shown as spring-loaded for purpOSes 
of illustration, it being understood that other 
types may be used if desired. The spring of the 
check valve is set for slightly higher preSSure 
than in the regulator. A conduit 68 leads from 50 
the relief valve assembly 64 to a waste line To. 

In operation and assuming the parts in the 
position shown in Fig. 2 with the valves 24 and 
0 open: The water can flow into the chamber 
26 and through passage 34 to the chamber 55 
37 beneath the diaphragm 38 and from thence 

through port 52, line 54, line fo4, raising the 
check valve 58 and from thence past the valve 
06 to the generator OO. . 
Should the pressure generated in the autoclave 60. 
O2 exceed a predetermined amount then it will 
be appreciated that a back pressure is created 
Sufficient to raise the spring loaded check valve 
66 opening the line 04 to waste. Under these 

conditlons, however, the check valve 58 remains 65 
closed with the result that the diaphragm 38 
will be moved up still further against the action 
of the spring 46 until the valve 32 seats on 
the seat 36 which will prevent any more water 
passing to the chamber 37. The parts will re 
main in this position until the pressure in the 
autoclave fo2 is lowered whereupon the valve 
66 will again seat due to the action of its spring 
and water may then pass from the chamber 37 75 

70 
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past the check valve 58 to the generator to sup 
ply more Water to the same. 

If desired the valve 06 when the device is to 
be out of operation for some time may be moved 
anti-clockwise 90° to disconnect the feed line f4 
from the generator and to connect the feed water 
terminal of the generator to the waste line 79. 

It is to be understood that my improved de 
mand feed system is particularly well adapted for 
use in steam generators such as disclosed in my 
Copending application above referred to. The 
device can be employed with such generators in 
Conjunction with any type of pressure vessel 
Such as the autoclave illustrated, or where steam 
is employed for heating, cooking, sterilizing, ex 
pansion processing, etc. 
An important feature of the demand feed sys 

ten of the present invention resides in the fact 
that there is no steam under pressure in the 
entire installation after the autoclave has been 
completely exhausted and no water can enter 
the steam generator through leakage of the valve 
4 since such water would run into the waste 
through line 6. 

It is to be understood that the device of my 
present invention may be employed without an 
autoclave, in which case the valve f of Fig. 1 
Cr the valve O of Fig. 2 would always be open 
to the air and the generator kept dry by oper 
ation of the valve 4 of Fig. 1 and 06 of Fig. 2 
by manipulation of a foot pedal for instance. 
Such use of my improved device would be advan 
tageous in the practice of clothes pressing ma 
chines, for example. 

It will be understood from the foregoing that 
I have provided a demand feed system or damp 
ing device which when used in cooperation with 
a steam generator as herein described will result 
in a constant steam or vapor pressure and which 
will automatically regulate the feed water or 
fluid supply according to the demand. 

It is to be understood also that by connecting 
the generator feed water terminal to the waste 
line when the generator is being shut of will per 
mit the steam pressure in the generator and/or 
the pressure vessel to drive all residual water 
Out of the generator and the supply line and thus 
help to instantaneously stop the generation of 
steam. 

It is to be understood that various changes and 
modifications may be made in the structures 
herein illustrated and described without depart 
ing from the spirit and scope of my invention. 
What claim is: 
1. A pressure regulating device for use in an 

instantaneous vapor generator system compris 
ing a housing having a liquid inlet and a liquid 
outlet, a chamber adjacent said inlet, a cham 
ber adjacent said outlet, a port between said 
chambers, a diaphragm, a valve carried by said 
diaphragm for opening said port, a pair of inter 
communicating cooperating sylphon bellows in 
engagement with said diaphragm and acting 
upon said diaphragm against liquid pressure 
built up in the last mentioned chamber for con 
trolling the admission of liquid supplied to the 
generator through said outlet in accordance with 
the demand for vapor upon the generator. 

2. A pressure regulating device for use in an 
instantaneous vapor generator system compris 
ing a housing having a liquid inlet and a liquid 
outlet, a chamber adjacent said inlet, a chamber 
adjacent said outlet, a partition dividing said 
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3 
chambers, a port in said partition, a diaphragm, 
a valve carried by Said diaphragm for opening 
said port, a pair of intercommunicating cooper 
ating sylphon bellows containing a pressure me 
dium, said bellows acting upon said diaphragm 
against liquid pressure built up in the last mena 
tioned chamber for controlling the admission of 
liquid supplied to the generator through said 
outlet in accordance with the demand for vapor 
upon the generator. 

3. A pressure regulating device for use in an 
instantaneous vapor generator System compris 
ing a housing having a liquid inlet and a liquid 
outlet, a chamber adjacent said inlet, a chamber 
adjacent said outlet, a port between said cham 
bers, a diaphragm, a valve carried by Said dia 
phragm for opening said port, a pair of Sylphon 
bellows in engagement with said diaphragm, cup 
shaped members in each of said bellows and tele 
scoping each other, a spring in the inner one of 
said cup-shaped members, and means for ad 
justing the tension on said spring, said bellows 
under the tension of said spring acting upon said 
diaphragm against liquid pressure built up in 
the last mentioned chamber for controlling the 
admission of liquid supplied to the generator 
through said outlet in accordance with the 
demand for vapor upon the generator. 

4. A pressure regulating device for use in an 
instantaneous vapor generator system compris 
ing a housing having a liquid inlet and a liquid 
outlet, a chamber adjacent said inlet, a chamber 
adjacent said outlet, a port between said cham 
bers, a diaphragm, a valve carried by said dia 
phragm for opening said port, a pair of Super 
imposed sylphon bellows on the side of said dia 
phragm opposite said last mentioned chamber, a 
pressure medium in said bellows, a check valve 
providing one way communication for said pres 
sure medium between said bellows whereby upon 
the raising of said diaphragm due to pressure be 
ing built up in said chamber adjacent the outlet 
the pressure medium will be forced from one 
bellows to the other, and an orifice providing 
communication between said bellows whereby 
upon pressure being released at the underside of 
said diaphragm the pressure medium will be 
slowly returned to the bellows from which it was 
forced by way of said check valve, whereby to 
control the admission of liquid supplied to the 
generator through said outlet in accordance with 
the demand for vapor upon the generator. 

5. A pressure regulating device for use in an 
instantaneous vapor generator system compris 
ing a housing having a liquid inlet and a liquid 
outlet, a chamber adjacent said inlet, a cham 
ber adjacent said outlet, a port between said 
chambers, a diaphragm, a valve carried by said 
diaphragm for opening said port, said valve hav 
ing a central bore providing a passage for the 
liquid from one side of said diaphragm to the 
other side as the diaphragm raises said valve of 
its seat, a pair of intercommunicating sylphon 
bellows in engagement with said diaphragm and 
acting upon said diaphragm against liquid pres 
sure built up in the last mentioned chamber for 
controlling the admission of liquid supplied to 
the generator through said outlet in accordance 
with the demand for vapor upon the generator. 
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