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This invention relates to refrigerating ap 
paratus of the compressor-condenser-expand 
er circuit type, and more particularly to 
means for regulating and controlling the 
supply of liquid refrigerant supplied from 
the high pressure side of a refrigerating ma 
chine to the expander or boiler which consti 
tute the cooling unit. 
The principal object of the invention is to 

safeguard the apparatus in the event that the 
automatic means for controlling the supply 
of liquid refrigerant to the cooling unit fails 
to function. 
The invention consists in means responsive 

to pressure to open a passage from the high 
pressure or liquid conduit to the expanding 
unit, and in means responsive to variations 
of pressure cooperating with a means re 
sponding to variations oftemperature to reg 
ulate the escape of fluid to said expanding 
unit. It further consists in the combina 
tions and details of structure specifically de 
scribed hereinafter, illustrated in the accom 
panying drawings and defined in the ap 
pended claims. .. 

In the accompanying drawings, Fig. 1 is 
a diagram of a refrigerating apparatus of 
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the compressor-condenser-expander circuit 
type, showing the preferred location of the 
device that is the subject of this application 
with respect to the entire apparatus; Fig. 2 
is a vertical section of the regulating device 
to which the invention particularly relates, 
and Fig. 3 is a cross section on line 3-3 of 

5 Fig. 2. 
In the diagram (Fig. 1) 10 indicates a com 

pressor as a whole which is driven by a mo 
tor 11; 12 an expansion element or “boiler' 
comprising an evaporating tank 12 and a 
coil 12°. The high pressure or liquid line 
comprises the piping 13 from the high pres 
sure side of the compressor to the condenser, 
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the condenser 14, piping 15 from the con 
denser to the regulating device, and the reg 
ulating device 16. The low pressure line 
comprises theapiping 17 from the regulating 
device to the expander or “boiler' 12, said 
expander, and the return pipe or vapor line 
18 from the expander 12 to the low pressure 
side of the compressor 10. The expander elle 

ment and the device 16 are intended to be 
housed in a cooling compartment of a refrig 
??? cabinet indicated by dotted lines in ig. 1. 
This invention relates to the regulating de 

vice 16 which is, in part, of previously known 
construction, but will be described in full in 
order to make clear the relation of the new 
elements to that which was previously known. 
The regulating device 16 comprises a body 

having a chambered portion 19 which may 
be conveniently of circular cross section and 
from which a reduced tubular portion 20 
extends upward from one end in an axial di 
rection and a reduced tubular portion 21 ex 
tends downward from the other end coaxially 
with the chambered portion 19 and extension 
20. The extension 21 is separably connected 
to the portion 19 as shown. The high pres 
sure or liquid line pipe 15 is tapped into the 
side of chambered portion 19 near the upper 
end of the chamber and the low pressure pipe 
section 17 is connected to lower end of ? 
tubular extension 21 within which is a means 
for opening and closing the passage there 
through comprising a valve and valve seat 
adapted automatically to regulate the pas 
Sage of refrigerant, as will be presently ex 
plained. fRéf;í???er:finit enters the chamber 
within the chambered portion 19 throughpipe 
15, and leaves it through the lower tubular ex 
tension 21 and pipe 17. . . 

The valve seat referred to as within the 
tubular extension 21 is formed in a perfor 
ated valve member 22 and cooperates with 
a valve 23. The valve 23 may move toward 
Or from the seat member 22 in response to 
variations of pressure within the chamber, 
or, should the valve 23 fail to function as 
intended, the seat member 22 may be moved 
to open the passageway after sufficient pres 
Sure has been built up in said chamber. The 
means for regulating and controlling the 
movements of the valve in response to 
changes of degree of heat, or temperature 
changes and changes of pressure, will be 
described first. 
Valve 23 is preferably conical or of needle 

valve type. It has a stem 24 guided in the 
bore 25 that traverses the lower extension 
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21 and is so formed as to permit fluid to 
pass along side of it in. the bore 25, as by 
shaping flat surfaces 26 thereon. The stem 
24 carries a wide flange 27 disposed within 
the lower part of the chamber portion 9 
and beyond the flange, on the upper side, 
is a piston-like member 28, having on its 
upper extremity a spring-centering stud 29. 
Threaded at 30 in the lower end of the bore 
that traverses the upper extension 20 is a 
tubular member 31 enlarged between its ends 
into a wide flange 32. That portion of the 
member 31 that reaches below flange 32 con 
tains a bore 33 that fits over and telescopes 
with the piston-like portion 28 described as 
connected to the valve stem 24 and flange 
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27. Small holes 33 may penetrate to ??ne 
bore from the exterior. A smaller bore 34 
traverses the upper part of member 31 from 
the bore 33 completely through said part. 
A metallic, transversely corrugated, longi 
tudinally collapsible and expansible tubular. 
body or bellows like member 36 is hermetical 
ly sealed at opposite ends to the flanges 27 
and 82, respectively. At its upper end mem 
ber 31 is formed exteriorly at 35 so that 
it may be engaged by a socket wrench or 
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other suitable tool and rotated in either di 
rection. A coiled compression spring 37 is 
disposed within the bore 33 between its up 
per end and the upper end of the piston 
like member 28 whereon it is centered by the 
stud 29. 

s 

40 

It will thus be evident that expansion of 
the bellows tends to move the valve in a di 
rection to reduce or cut of the flow of fluid 
into pipe 17 and contraction of said bellows 
tends to move the valve upward away from 
its seat to permit the flow of fluid into pipe 17; also that by rotating the member 31 in 
one direction it will be screwed downward 
to increase the pressure of spring 37, and 
by rotating it in the opposite direction it 
will be screwed upward thereby decreasing 

45 its pressure. 
Leakage of fluid from or into the cham 

ber within body 19 is prevented by an ad 
justable stuffing box 38 disposed above a 
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of the bore or duct 34 in 

shoulder 39 formed by an enlargement of 
the passage in extension. 20. The upper end 

art 31 is closed 
by a headed screw plug 40 beneath the head 
of which there may be a packing gasket 41. 
The upper end of the passage through upper 
extension 20 may be closed by a screw cap 
42 that may be fitted in said extension fluid 
tight by the aid of a packing gasket 43. 
When the space within the bellows 36 is 

charged with a suitable quantity of the same 
kind of fluid (such as sulphur dioxide) that 
is used in the circulatory system as a refrig 
erant, the bellows with the flanges to which 
it is sealed constitute a thermostatic device 
that will move the valve 23 under the influ 
ence of changes of temperature within the 

of Spring 46, 
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range it is constructed and adjusted to re 
??????? to. The fluid may be charged into the 
thermostatic chamber through the upper end 
of bore 34 in member 31 after removal of cap 
42 and screw 
cally sealed therein by replacing of screw 
plug 40. There is intended to be sufficient 
looseness of fit between the piston like body 
28 and the inside surface of the large bore 33 
in member 31 to permit the thermostatic fluid 
to pass around the piston to the bellows 
chamber although the holes 33 are intended 
as passages for this fluid. 

he thermostatic device, by itself, is not 
herein claimed, the invention which is the subject of this application relating particu 
larly to the combination with the thermo 
static device of a pressure sensitive means, 
and in said pressure sensitive means itself, 
adapted to operate to open a passage from 
the high pressure to the low pressure side 
under abnormal conditions, that is in case 
the valve stem should stick in the guide or 

lug 40, and may be hermeti- ° 70 
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the pressures within and without the bellows 
should become equalized through leakage of 
fluid through the 
portion 31 into the bore 33, or if for any other 
reason the valve 23 should fail to open ac 
cording to its ordained law of operation. 
The lower end of lower extension 21 of 

body 19 is counterbored forming thereby an 
internal shoulder 44, and is reamed to a ta 
pered entrance provided with internal 
threads to engage the coupling used to con 
nect ???????? 17 thereto. The member 22, pre 

S viously referred to, which is provided cen 
trally with a fluid port 45 adapted to be 
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llows or around the upper 
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opened or closed by valve 23, is disposed 
within the counterbore and pressed yield 
ingly into contact with shoulder 44, as by 
a coiled spring 46 that is located between the 
under side of said ported member 22 and 
upper side of a ported adjustable abutment 
47, threaded in place below the member 22. 
The ported abutment 47 has a slot 47 in its 
lower face for engagement by a screw driver 
to effect the adjustment. Fluid can escape 
around the edge of member 22 should the 
latter be followed, when separated from 
shoulder 44, by valve 23. Member 22 moves 
away from shoulder 44 when the pressure 
built up by the fluid within the chambered 
body 19is suficient to overcome the pressure 

Since the fluid within the bellows 36 is the 
same as that outside of it and is subject to the 
same laws as respects heat, and pressure, it 
will be apparent that the bellows will remain 
stationary when the pressure is substantially 
the same on the inside and the outside of the 
bellows. The spring 37 maintains the valve 
23 on its seat member 22 when the pressure 
in the chamber portion 19 is substantially the 
same as the pressure within bellows 36. 
When the compressor operates, the refriger 
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1,789,655 
ant fluid will be compressed, cooled by the 
condenser 14 and liquefied. The liquid re 
frigerant adjacent valve 16 will be somewhat 
? than the refrigerant in pipe 13 and 
that in the first part of condenser 14 due to 
the cooling effect of the condenser. The com 
pressor, however, tends to raise the pressure 
of the fluid in the pipe 13 and the first part 
of the condenser to the condensing pressure. 
The pressure of the fluid within bellows 36 is 
responsive to the temperature of the liquid 
refrigerant within chamber portion 19. 
When the differential between the pressure 
on the exterior of the bellows 36 and the 
pressure in the bellows exceeds that of spring 
37 due to the operation of the compressor, the 
bellows will collapse to raise valve 23 from 
its seat. 
The liquid refrigerant then flows from the 

chamber into the pipe 17 and thence to the 
expander or evaporating element 12. After. 
the temperature of the evaporating element 
or its surroundings have been cooled to the 
desired degree, the motor 11 may be stopped 
by any known means or in any known man 
ner. The compressor then stops and during 
this condition of quiescence no refrigerant 
liquid will enter the chamber around the 
thermostat. The temperatures and pressures 
within the bellows and surrounding chamber 
will therefore equalize. As a result the valve 
23 will again close the port 22. During the 
operation of the motor and compressor, the 
bellows 36 is collapsed periodically to permit 
accumulation and release of liquid refriger 
ant without stoppage of the motor and com 
pressor. 
Should the valve stem stick, by reason of 

corrosion of the stem 24 so that the bellows 
cannot lift the valve from its seat, or should 
a leak develop anywhere so that fluid passes 
between the interior and exterior of the bel 
lows rendering a differential impossible and 
the valve remains in its closed position while 
the chamber is being charged with liquid by 
the compressor, valve seat member 22 will be 
pressed away from shoulder 44, and let the liquid pass into pipe 17 when the predeter 
mined pressure sufficient to overcome the elas 
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tic pressure of the spring 46 has been built 
up by the compressor. Fluid may 
around the member 22 even though the needle 
valve 23 should follow its movement away 
from the seat. Under these abnormal condi 

pass. 
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1. A refrigerating system comprising in 
combination, a fluid circuit having high and 
low pressure portions; means for circulating 
refrigerating fluid within said circuit; and 
means responsive to normal conditions of the 
fluid in said circuit for controlling the flow 
of fluid from the high pressure portion to 
the low pressure portion, said means includ 
ing a second means responsive to an abnormal 
condition of said fluid for interconnecting 
the low pressure 
Sure portion. 

2. A refrigerating system comprising in 
combination, a fluid circuit having high and 
low pressure portions; means for circulating 
refrigerating fluid within said circuit; and a 
pressure reducing valve including a movable 
valve member responsive to normal condi 
tions of the fluid in said circuit for controlling 
the flow of fluid from the high pressure por 
tion to the low pressure portion, and a mov 
able valve seat member associated with said 
first valve member and responsive to an ab 
normal condition of said fluid for intercon 
necting the low pressure portion with the 
high pressure portion. - 
3. A refrigerating system comprising in 

combination, a fluid circuit having high and 

portion with the high pres 
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low pressure portions; means for circulating 
refrigerating fluid within said circuit; and '95 
means responsive to normal conditions of the: 
fluid in said circuit for controlling the flow . 
thereof from the high pressure portion to 
the low pressure portion, said means includ 
ing a second means responsive to abnormal 
pressure of said fluid in said high pressure 
portion for interconnecting the low pressure 
portion with the high pressure portion. 
In testimony whereof. I hereto affix my 

signature. ... ." 

SYLVESTER M. SCHWELLER. 

tions the refrigerant would circulate harm- . . 
lessly through the circulating system. W- 
While the form of mechanism herein shown 

and described constitutes a preferred em 
bodiment of one form of invention, it is to 
be understood that other forms might be 
adopted and various changes and alterations 
made in the shape, size, and proportion of 
the elements therein without departing from 
the spirit and scope of the invention. 
What is claimed is as follows: 
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