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998,852 

EHFFERENTIAL PRESSURE CONTROL VALVE 
gram. Sinanaogas, Central Park, N. Y., assigaOE of 
one-half to Ross S. MacPherson, Hicksvirie, R. S. 

Application March 6, 936, Seria. No. 5,962 
(CSaira. 

This invention relates to an improved differen 
tial pressure control valve, that is an automatic 
shut of valve adaptable for installation in fluid 
and gaseous conduction lines. 
Although the valve is susceptible of general 

usage in pipe lines carrying different kinds of 
fluids and mediums, it is especially, but not neces 
Sarily, adapted for use in a refrigerant supply 
line such as is connected to a conventional or typical compressor Constituting a part of a power 
actuated refrigeration system, for example of 
the present day domestic type. 

Stated more explicitly, the valve is expressly 
designed for use on the modern types of com 
mercial and domestic refrigeration units using 
high pressure condensing systems and refriger 
ants of low boiling point. Such units, being of 
necessity designed to maintain a vacuum in the 
compressor crank-case are fitted with a Sylphon 
type stuffing-box at the crank-shaft exit. When 

- a system is placed out of service and allowed to 
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stand idle for sime time a severe pressure strain 
is placed on this stuffing box, due to the lower 
boiling refrigerant vaporizing in the cooling coil; 
travelling through the Suction line, and coming 
to rest in the crank-case, occasionally causing dangerous leakage of gas. 
This vaporized refrigerant gradually condenses 

in the crank-case, and the lubricating oil therein, 
being lighter and floating upon the liquid refrig 
erant, is raised to such a height that it is thrown 
upward by the pistons, and forced through the 
pistons and exhaust or flapper valves into the con 
densing Coils, leaving the crank-case short of 
lubricant. When placed back in service, a system 
in which the above condition exists will invariably 
Overheat, usually to the extent of burning out the 
motor, unless a restriction is placed on the suc tion valve before starting. 
As will be hereinafter made evident the prin 

cipal novelty is predicated upon the particular 
valve, that is the specific construction of said Valve. 
Other features and advantages will become 

more readily apparent from the following de Scription and drawings. 
In the drawings: 
Figure 1 is an elevational view showing a typical 

commercial compressor disclosing the improved 
Safety refrigerant control valve incorporated in 
the refrigerant supply line. 

Figure 2 is a view, essentially in section, show ing the valve perse, 
Figure 3 is a horizontal sectional view taken 

(C. 56-23) 

approxiranately on the plane of the line 3-3 of Figure 2. 
Figure 4 is an enlarged detail sectional and 

elevational view showing the valve stem and valve 
elements detachably connected thereto. 

Referring now to Figure 1 of the drawings it 
will be seen that the compressor is denoted by 
the numeral 5. Among other parts, this includes 
a crank case 6 wherein the so-called exit side 
of the crank shaft passes through an adapter 
in which the Sylphon projection (not shown) is 
located. This so-called adapter 7 is generally re 
ferred to in the trade as a sylphon equipped 
stuffing box for the complemental portion of a 
Crank Shaft. The refrigerant supply line or pipe 
is differentiated by the numeral 8 and the fitting 
is indicated at 9. The improved safety or dif 
ferential control valve is represented, as a unit, 
by the numeral 0. It is installed between the fitting 9 and the Supply pipe 8. 
This valve is detailed in Figure 2 and by re 

ferring to this figure it will be observed that it 
comprises a casing or body of appropriate 
shape and dimensions fashioned at one end to 
provide a tool gripping nut 2, and having its 
upper Or top portion 3 of circular construction 
to accommodate and facilitate attachment of a 
guard 4. On One side the body is formed with 
an intake nipple is and on a diametrically op 
posite side with the discharge or outlet nipple 
6. The nipple S is connected to the pipe 8 
through the instrumentality of an appropriate 
union as shown in Figure 1. Any suitable 
means is provided for connecting the outlet. nip 
ple with the standard fitting 9 of the compres 
SOr. On its interior the body of the valve is 
provided with a partition or diaphragm 8 con 
structed to provide an orifice or valve seat f 9. 
Below this the body is formed with a neck 20 
screw threaded to accommodate a removable cap 
2?. The features 20 and 2 serve primarily as 
a hand hole or means permitting access to be 
had to the valve, valve stem and seat, 
The valve stem is denoted by the numeral 22 

and has a lower reduced end portion 23 formed 
with a screw threaded socket to accommodate the 
attaching shank 24 of the valve element or head 
25. This valve head is of a beveled type and made 
to Successfully contact the valve seat 9. It is 
provided with a screw driver kerf 26 whereby to 
permit it to be conveniently removed or replaced 
So that it will operate appropriately under all circumstances. 
The valve stem extends up and slidably through 

the guard f4 and it is screw threaded as indi 
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cated at 27 to accommodate companion adjust ing nuts 28 for the regulating Springs 28. It will 
be noted that the intermediate portion of the 
valve stem has a leakproof connection as at 30 
with the top of the bellows or sylphon regulator 
3. This regulator has a thermostatic or auto 
matic action and is appropriately attached to the 
disk like portion 3 of the body of the valve. It 
is obviously expansible and contractible and its degree of activity can be regulated through the 
instrumentality of the springs 29 which are ten 
isioned to the requisite degree as conditions re 
quire. In practice, the fitting commonly used on suc 
tion line valves of present type refrigeration units 
(not shown) is removed and the nipple 6 of the 
improved safety valve 10 is attached to the part 
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of the fitting 9 shown in Figure 1. The suction 
line 8 from the cooling coil (not shown) is con 
nected to the nipple 5. A compound gage (not 
shown) connected to the regular fitting provided 
for the same, is then temporarily installed and 
the pressure control adjusting nuts 28 are ad 
justed up or down, as the case may be, until the 
desired valve shut off pressure is obtained. The 
heat laden vapor passes through the valve in a 
direction indicated by the arrows, but when the 
desired pressure on the outlet side 6 is reached, 
the valve closes. Obviously the valve closes as 
a result of pressure exerted within the bellows 
Sylphon 3 causing the same to expand and raise 
the valve stem 22 to seat or close the valve head 
25 against its seat 9. Moreover when the pres 
sure Within the bellows is reduced to a predeter 
mined degree the sylphon contracts forcing the 
valve stem down and opening the valve auto 
matically. Thus, the valve is in a sense an equal 
izing safety or differential control device. The 
valve remains closed until the operation of the 
piston reduces the crank case pressure below the 
closing point. No matter what pressure exists 
on the side S, pressure on the side 6 can never 
exceed the amount set for, as immediately this 
starts to occur the Safety valve closes. With 
a zero pressure on the side 6, the valve will re 
main open, offering no interference with normal 
operating conditions. Thus the valve is auto 
matic in that it develops the desired differential 
Or equalizing action on either side depending on 
normal and abnormal pressure conditions. 

It has been found that a valve of this type when 
used in refrigerating systems eliminates leaks at 
the stuffing box from excess pressure, Overcomes 
the necessity of placing manual restrictions on 
units being put back in Service. It reduces gas 
leaks and loss of refrigerant to a minimum, ob 
viates the necessary of Scrubbing oil in so-called 
'warm' jobs. It protects the flapper and piston 
valves against oil hammering, overcomes over 
loading of the condensing units, with the at 

1998,852 
tendant burnt out motors, blown fuses, carbon 
ized systems due to entrance of excess heat. It 
is simple and economical, susceptible of ex 
peditious installation without requiring changes 
in the existing or stock parts, simple to adjust 
and all adjustments are easily accessible. When 
properly adjusted it requires no further, atten 
tion throughout the life of the unit. 

It is understood that although the invention is 
described as particularly adaptable for use in 
a refrigerant circulation line it is susceptible of 
adequate employment and proper utility in vari 
ous other lines requiring the use of a substantial 
ly automatically operable control valve. 

It is thought that persons skilled in the art 
to which the invention relates will be able to 
obtain a clear understanding of the invention 
after considering the description in connection 
with the drawings. Therefore, a more lengthy 
description is regarded as unnecessary. 
Minor changes in shape, size, and rearrange 

ment of details coming within the field of inven 
tion claimed may be resorted to in actual prac 
tice, if desired. Having thus described my invention, what I 
claim as new is: In a refrigerating system, means for automat 
ically closing the pipe line leading to the com 
pressor when crank case pressure in the com 
pressor becomes excessive, comprising a valve 
Casing located in the pipeline, Said Casing having 
an opening passing through its top and in Com 
munication with the low pressure side of the line, 
a valve seat formed in the casing and opening 
downwardly into the high pressure side of the 
casing for placing the Opening in Communication 
with the high pressure side, a One piece valve 
stem passing through the first mentioned open 
ing and through the valve seat, a valve having 
a threaded part threaded to the lower end of 
the stem and moving upwardly against the seat 
when moving to closed position, a bellows having 
its lower end connected with the top of the valve 
Casing and surrounding the upper end of the 
opening and through the top of which the stem 
passes, means for connecting the top of the bel 
lows with the stem, a cap-like member connected 
with the top of the valve casing and enclosing. 
the bellows and having a hole in its top through 
which the stem passes, a spring encircling a part 
of the stem and having one end bearing against 
the top of the bellows and its other end against 
the top of the cap-like member, a second spring 
encircling the outer part of the stem and having 
One end bearing against the top of the cap-like 
member and a nut threaded on the upper end of 
the stem and bearing against the top of the last 
mentioned spring. FRANK SIMMONS. 
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