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This invention relates to refrigeration, and 
especially to a system in which heat is absorbed 
by vaporization of a refrigerant, such as Freon. 
Such systems operate upon a cycle that is now 

well known. The liquid refrigerant is conducted 
to an evaporator or expansion coil, where the 
liquid vaporizes and absorbs heat. Then the 
gaseous refrigerant is compressed and recon 
densed into liquid form. 
For passing the liquid into the expansion space, 

use is made of a valve that automatically re 
sponds to one or more conditions of the system, 
such as the degree of superheat attained by the 
vaporized refrigerant adjacent the outlet end of 
the coil. ' 
In order to improve the e?iciency of the re 

frigeration, it is now known to provide a plu— 
rality of evaporating coils in parallel arrange 
ment, all of the coils having inlets controlled by 
a common inlet valve. 
In order for the heat load to be distributed 

uniformly on the evaporator, ensuring that the 
evaporator be operated at maximum e?lciency, 
it is necessary that the refrigerant be distributed 
substantially uniformly among these coils or 
units. It is accordingly an important object of 
the present invention to provide a multi-circuit 
evaporator system, in which it is ensured that the 
refrigerant admitted to the units of the evapo 
rator is uniformly distributed. 
As a means of distributing refrigerant to such 

a multi-circuit evaporator, an expansion valve 
having a main valve controlled port is com 
monly used, there being a plurality of outlets 
fed from such port for distributing the refriger 
ant to the evaporator units. The metering ac 
tion of such a valve with respect to the evaporator 
units is unsatisfactory, resulting in unequal rate 
of flow to the different units; and, hence, the 
system operates at reduced efficiency. This oc 
curs because the pressure drop across the valve 
takes place in two steps. It is thus another 
object of this invention to provide an expansion 
valve for use with a multi-circuit evaporator, ar 
ranged so that the entire pressure drop across 
the valve takes place in but a single step. 

It is another object of this invention to pro; 
vide an expansion valve having a plurality of dis 
charge openings simultaneously controlled by a 
single valve member. 

It is another object of this invention to pro 
vide such a valve wherein the valve member 
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controlling the ports is electrically controlled. ' 
It is another object of this invention to pro 

vide a valve incorporating the foregoing features 

which has a minimum of moving parts, and is 
of simple and rugged design. 

It is another object of this invention to pro 
vide an expansion valve having a plurality of dis 
charge ports wherein the valve closure is ar 
ranged quickly to open and close, without the 
possibility of the closure remaining in a partly 
opened position. In this way any “wire draw 
ing” of the refrigerant, as well as possibility of 
cutting of the valve seats, is prevented, and 
equal discharge of the refrigerant by the sev 
eral discharge ports is assured. 
This invention possesses many other advant 

ages, and. has other objects which may be made 
more readily apparent from a consideration of 
one embodiment of the invention. For this pur 
pose there is shown a form in drawing accom 
panying and forming part of the present; speci? 
cation. This form will now be described in detail, 
illustrating the general principles of the inven 
tion; but it is to be understood that this detailed 
description is not to be taken in a limiting sense, 
since the scope of this invention is best de?ned by 
the appended claims. - 

Referring to the drawing: 
Figure 1 'is a diagrammatic showing of a re 

frigerating system incorporating the invention; 
Fig. 2 is a vertical section on an enlarged scale, 

‘taken on a plane passing through the center 
line of the distributor valve; and 

Fig. 3 ,is a cross section taken substantially on 
plane 3-3 of Fig. 2. 
Referring to Fig. 1 of the drawing, a multi-cir 

cuit refrigerating system is shown. This system 
includes a plurality of evaporators, four being 
shown in the present instance, and marked with 
reference characters I, 2, 3, and 4, which may 
each be in the form of convoluted tubing and 
which may be enclosed in the space to be cooled. 
Liquid refrigerant is passed to the evaporators l, 
2, 3, and 4 from the condenser 5 by means of a 
valve 6, which is arranged to be controlled in ac 
cordance with desired conditions produced by the 
refrigerant. For this purpose valve 6 may be elec 
trically actuated and controlled by an automatic 
control device 1, which is arranged to switch valve 
6 into or out of an electric circuit, for example, 
in accordance with changes in temperature pro 
duced by the evaporators, or the degree of super 
heat present in the vaporized refrigerant adja 
cent the outlet of the vaporizer. The outlets of 
the evaporators l, 2, 3, and 4 are connected to 
a common conduit 8 which leads to the intake of 
a compressor 9, the discharge ill of the compres 
sor being connected to the condenser 5. The 
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manner in which the operation of the compressor 
is controlled forms no part of the present in 
vention. ' 

The cycle of refrigeration consists of‘ the‘ad 
mission of liquid refrigerant through valve 6 sl-v 
multaneouslyinto the evaporators I, 2, 3, and 4, 
'where the pressure and temperature conditions 
are such as to cause the refrigerant rapidly to‘ 
vaporize. Any suitable type of refrigerant, such 
as Freon, may be used. The gaseous refrigerant, 
after the absorption of heat in the evaporators, 
passes from the outlets thereof into conduit 8 
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and thence to compressor 9, where it is com-v ‘ 
pressed. The compressed gaseous refrigerant is 
then cooled by the aid of condenser 5 so as to 15 
be reconverted to a liquid, and the cycle is then 
repeated. .. 

In multi-circuit evaporators of this ‘type, it is 
important that the evaporators I, 2, 3, and 4 be 
supplied simultaneously with equal amounts‘ of 
refrigerant to assure operation of the system at 
maximum e?lciency, as well LS to utilize effec 
tively the entire surface of the evaporators. Thus, 
a single valve, as 6, having a plurality of discharge 
openings or outlets, H, l2, l3, and I4 connected 
respectively to evaporator units I, 2, 3, and 4, is 
provided, the discharge from these openings be 
ingv controlled by a valve closure member‘ l'l. 
Furthermore, to ensure accurate metering of the 

1S ar 
ranged so that the entire pressure dropacross 
the valve to each unit takes place in one step. 
Referring to Figs. 2 and 3, valve 6 comprises a 

body l8 having a vertical axis ' l9 and a plurality 
of horizontally extending bosses 20 disposed in 
spaced angular relationship about axis l9, each 
boss having a discharge opening or outlet, ll, l2, 
l3, or [4, formed therein. Thus, as shown, there 
are four such bosses and outlets for a four unit 
evaporator; but, obviously, the number of bosses 
and outlets could be increased or decreased to 

. adapt the valve for use with an evaporator having 
a different number of circuits or units. Body l8 
also has an axial boss 2| for accommodating the 
inlet connection 22 from the condenser, as well 
as an axial port 23 which forms an inlet port 
leading upwardly therefrom into a space 24 
formed by a cap 25 secured in gas-tight rela 
tion on top of body l8. A plurality of metering 
ori?ces or ports 3 I, 32, 33, and 34 lead downward 
ly to connect space 24 respectively with discharge 
openings or outlets ll, I2, l3, and I4. Oriflces 
or ports 3|, 32, 33, and 34 are angularly spaced 
about axis l9, and are each provided with a tubu 
lar extension 3l-a, 32-41, 33-11, and 34-—a pro 
jecting slightly above the top of valve body la. 
‘The tops of the extensions 3I-—a,.32f-a, 33—a, 
and 34-—a lie in a common plane and form valve 
seats whereby the closure member H, which has 
a plane lower surface, is adapted to close the ori 
?ces by resting on the ends of the extensions. 
The space 24, surrounding closure I‘! in the valve 

body, is ?lled with liquid refrigerant at all times; 
accordingly, when the valve closure member I‘! 
is lifted, only liquid refrigerant can enter the 
ports 3|, 32, 33, and 34. Since these ports have 
cross sectional areas substantially less then the 
cross sectional areas of the corresponding out 
lets H, l2, l3, and I4, no expansion occurs until 
the refrigerant reaches these outlets. In other 
words, the metering occurs always in a wholly liq= 
uid state of the refrigerant. Thereby, uniform 
quantities of the refrigerant pass into each out 
let “, l2, l3, and M. 
Means are provided for operating valve 6 elecu 

trically. Thus the, core 23 of an el 
is secured to body I8 as by a ?anged inverted cup 
21, the ?ange 23 of which is clamped to body II 
by a ?ange 29. A suitable gasket 30 may be in 

, terposed between ?ange 28 and body l3 to pre-' 
vent‘ leakage. The upper end of core 23 has a 
‘reduced portion 35 which extends through a suit 
able opening 36 in the top of cap 25, being rolled 
over, as indicatedat 31, to secure the core and 
the cap in assembled relationship. Core 26 and 
cap 25 together de?ne an annular space for ac; 
commodating a winding 40. The leads 4| and 
42, extending through an opening (not shown) 
in cap 25, serve to connnect the winding“ to ap‘ 
paratus for appropriately energizing the wind 
ing. . 

To ensure closure member I‘! returning to 
closed position upon de-energization of the mag 
net assembly 26, 40, a light compression spring 
43 is accommodated in recess 44 formed in the 
lower face of core 26 and recess 45 formed in clo 

' sure member II. This spring 43 also acts to pre 
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vent any undesired unseating of closure I'I inci 
dent to vibration or other causes. To guard , 
against any “dash pot" action or restraint on the 
movement of closure I‘! by ?uid present in space 
24, openings ll-a may be provided in the closure 
member. A center opening 46 in closure ll as 
sists in ensuring free flow of the liquid refrig 
erant to space 24. The inner circumference of 
the inverted cup 21 serves to guide the closure - 
ll axially, suitable clearance being provided be 
tween this surface and the periphery of the clo 
sure member to ensure free movement of the clo 
sure. 

An important feature of this valve is that the 
pressure drop between the inlet 22 and each of 
the outlets H, l2, l3, or I4 occurs in a single step 
for each outlet. Since the metering ori?ces or 
ports and all ‘other parts are identical for each 
outlet, only one outlet need be discussed. Thus, 
considering outlet l2, for example, it will be clear 
that with member ll unseated suiliciently freely 
to admit liquid refrigerant to ori?ce 32, the only 

, place where the cross section of this passageway 
increases, and where pressure drop and vaporiza 
tion of the refrigerant can occur, is at the entry 
of the ori?ce into discharge outlet l2. Thus, 
the metering, ori?ce is only called upon to handle 
liquid which furthermore is passed by gravity 
into the ori?ce. The subsequent passages are 
relatively large; and, whether the refrigerant 
passes therethrough as entirely vapor, or partly 
vapor and partly liquid, is of no consequence, since 
no further metering is required. 
The inventor claims: 
1. In a refrigerating system having a plurality 

of evaporators arranged to be supplied from a 
common source of liquid refrigerant under pres 
sure, said refrigerant being of a type which ?ashes 
into gas upon a suitable reduction in said pres~ 
sure: a valve structure having an inlet connected 
to said source, as well as a plurality of outlets 
respectively connected to said evaporators, means 
forming an enclosed chamber in constant com 
munication with the inlet, said valve also having 
a plurality of ports connecting said chamber to 
the respective outlets, said ports each having a 
cross section substantially less in area than that 
of the corresponding outlet, and having a com 
bined area substantially less than the area of 
said inlet, and a closure member within said 
chamber ‘simultaneously controlling each of said 
ports individually. 

2. In a refrigerating system having a plurality 
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of evaporators arranged to be supplied from a 
common source of liquid refrigerant under pres 
sure, said refrigerant being or a type which ?ashes 
into gas upon a suitable reduction in said pres 
sure: a valve body having an inlet; means form 
ing an enclosed chamber in constant communica 
tion with the inlet, said body having a number 
of outlets connected to the evaporators, as well 
as ports extending from the chamber respectively 
to the outlets, each of said ports serving as a direct 
communication between the respective outlet and 
the chamber, and having a cross section area less 
than that of the corresponding outlet, the com 
bined areas of said ports being substantially less 
than the area of said inlet; a closure member in 
the chamber for covering all of the ports, and 

, upon being raised, exposing the full cross section 
of the ports to the chamber; and means for rais 
ing said closure member. 

3. In a distributor valve for liquid refrigerant 
under pressure, said refrigerant being of a type 
which ?ashes into gas upon a suitable reduction 
in said pressure: a valve body having an inlet; 
means disposed over the body and sealed there 
on, forming a chamber; said inlet extending 
through the body and being in constant com 
munication with the chamber; said body having 
a number of outlets, as well as ports extending 
from the chamber respectively to the outlets, each 
of said ports serving as a direct communication 
between the respective outlet and the chamber, 
and having a cross section area less than that of 
the corresponding outlet, the combined areas of 
said ports being substantially less than the area 
of said inlet; a closure member made from mag 
netic material and in said chamber, and having 
a surface for covering all of the ports, and upon 
being raised, exposing‘the full cross section of 
the ports to the chamber; and an electromagnet 
operating on said closure member to raise it from 
the ports. 

4. In a distributor valve for liquid refrigerant 
under pressure, said refrigerant being of such 
character as to flash into gas upon a suitable 
reduction in said pressure: means forming a valve 
body having a chamber in constant communica 
tion with an inlet, and a plurality of separate 
outlets, said body having a plurality of ports lead 
ing from said chamber to said outlets respectively, 
said ports having cross sectional areas substan 
tially less than those 01’ the corresponding out 
lets, the combined areas of said ports being sub 
stantially less than the effective area of said in 
let; and means within said chamber for control 
ling the passage of refrigerant through said ports. 

5. In a distributor valve for liquid refrigerant 
under pressure, said refrigerant being of such 
character as to ?ash into gas upon a suitable 
reduction in said pressure: means forming a valve 
body having a chamber in constant communi 
cation with an inlet, and a, plurality of separate 
outlets, said body having a plurality of ports lead 
ing from said chamber to said outlets respec 
tively. said ports having cross sectional areas sub 
stantially less than those of the corresponding 
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outlets, the combined areas of said ports being 
substantially less than the effective area of said 
inlet; and a closure member within said chamber 
for controlling the passage of refrigerant through 
said ports. 

6. In a distributor valve for liquid refrigerant 
under pressure, said refrigerant being of such 
character as to ?ash into gas upon a suitable re 
duction in said pressure: means forming a valve 
body having a chamber with an inlet, and a plu 
rality of separate outlets, said body having a plu 
rality of ports leading from said chamber to said 
outlets respectively, said ports having cross sec 
tional areas substantially less than those of the 
correponding outlets, the combined areas of said 
ports being substantially less than the elfective 
area of said inlet; a closure member having a face 
for simultaneously closing all of said ports; means 
forming a surface spaced from said member when 
in port closing position and serving to limit move 
ment of ,said closure member away from port 
closing position; and means for operating said 
closure member between port opening and port 
closing position. 

'7. In a distributor valve for liquid refrigerant 
under pressure, said refrigerant being of the char 
acter which ?ashes into gas upon a suitable re 
duction in said pressure: means forming a valve 
body having a chamber with an inlet and a pin 
rality of separate outlets, said body having a plu 
rality of ports leading from said chamber to said 
outlets respectively, each of said outlets having a 
cross sectional area larger than that of the cor 
responding port; means ensuring a supply of liq 
uid refrigerant for said ports; means forming 
a valve seat for each of said ports; an electro 
magnet having a face spaced from said seats, a 
magnetic closure member interposed between, 
said face and said seats for free movement there 
between and urged to seat and close said ports; 
said member when the electro-magnet is: ener 
gized being moved to engage said face and expose 
the full cross section of said ports, and when the 
magnet is deenergized moving to engage said 
seats and closing said ports. 

WILLIAM A. RAY. 
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