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Zo all whom it may concern: 
Be it known that I, GEORGE HILGER, a 

citizen of the United States, residing at 
Chicago, in the county of Cook and State 
of Illinois, have invented certain new and 
useful Improvements in Valves, of which 
the following is a specification. 
The invention relates to valves for use in 

systems wherein it is very desirable, if not 
necessary, that the flow of fluid through the 
Valve be uninterrupted after the system has 
been set in operation; and the object of the 
invention is to provide a valve in which the 
parts which are apt to become worn may be 
removed for repair or replacement without 
interrupting the flow through the valve. 
In refrigeration systems where valves are 

employed to regulate the flow of liquid am 
monia, for expansion into gaseous form, it 
is particularly desirable that the operation 
of the system be uninterrupted even when 
repairs are being made, and I have herein 
illustrated my invention as applied to an 
expansion valve of a refrigeration system. 
It will be understood, however, that I do 
not intend to be limited to such use, nor to 
the particular construction and arrange 
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ment set forth, in the interpretation of the 
appended claims, except as may be neces 
sitated by the state of the prior art. 

In the drawings, Figure 1 is a central ver 
tical sectional view through an expansion 
valve embodying the features of my inven 
tion and showing the normal position of the 
parts when the system is in operation. Fig. 
2 is a fragmental vertical sectional view of 
the valve showing the valve member and the 
seat member removed, but with the parts in 
position to form a passageway through the 
valve. Fig. 3 is a sectional view on line 
3–3 of Fig. 2. Fig. 4 is a fragmental de 
tail view of a tubular member forming be 
tween its periphery and the casing a pas 
sage-way in the valve when the parts are 
in the position shown in Fig. 2. 
The valve comprises a casing 1 having a 

partition 2 with an opening 3 therein; a 
tubular member 4 mounted on the end of the 
screw stem 5 and having a removable seat 
member 6; and a valve member 7 arranged 
to coöperate with said seat member. The 
parts are so proportioned and arranged that 
in one position a passageway is formed 
which extends through the tubular member 

5 4 and which is arranged to be controlled by 

the valve and seat members, while in another position of the parts a passageway is 
formed around the tubular member inde 
pendently of the valve and seat members 
which may thus be removed for repair. 
The casing may be provided with the 

usual laterally extending necks 8 and 9, into 
which the inlet and outlet pipes 10 and 11, 
respectively, are threaded, while the parti 
tion 2 extends substantially diagonally 
through the casing and has the central open 
ing 3 therein through which the passage 
Way through the casing is formed. A bush 
ing 12 is threaded in said opening 3 to form 
a port therein, and its lower end extends 
downwardly into the lower portion of the 
CaSling. . . . - 
The tubular member 4 is entered loosely 

through the bushing 12 and said member is 
provided near its lower end with a periph 
eral flange. or collar 13. The upper Sur 
face of said collar, in one position of the 
member, is arranged to abut against the 
lower end of the bushing 12, and the lower 
surface of said collar, in the other position 
of the member, is arranged to abut against 
the upper edge of an opening or port 14, in 
the lower side of the casing, in which the 
valve and seat members operate. Prefer 
ably the upper and lower surfaces of said 
collar 13 are formed by grooved rings 15 
and 16 of soft metal, while the lower end of 
the bushing 12 is rounded as at 17 to re 
ceive the grooved ring 15, and an annular 
rim 18 is formed around the edge of the 
port 14 to receive the grooved ring 16. 
The tubular member 4 is arranged to be 

operated into position upon either of the 
seats 17 and 18, by means of the screw stem 
5 mounted in the upper side of the casing. 
In the normal position of the parts the men 
ber 4 is in the position shown in Fig. 1 with 
its collar 13 seated upon the lower end of 
the bushing 12 and in this position the fluid 
is permitted to pass through the port 14, 
around the lower end of the valve seat mem 
ber 6, which is mounted on the lower end 
of the member 4, and thence into a central 
opening 19 in said seat member which is 
alined with the opening in the tubular men 
ber. . . 
Within the upper end of said tubular 

member is formed a conical seat 20 and the 

said member 4 and is tspered as at 21 and 
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arranged to coöperate with the seat 20 to 
control the flow of fluid through ports 22 ad All 

provided in said tubular member immedi 
ately above the conical seat. In order that 
the stem may thus coöperate with the seat 20 
it has a sliding connection with the member 
4. To this end the stem is provided with a 
reduced portion or groove 23 of substantial 
width and a pair of transverse pins 24 
mounted in the upper end of the tubular 
member and arranged to operate in said 
groove 23 longitudinally of the stem 5. By 
this construction it will be apparent that by 
operating the screw stem 5 the tubular mem 
ber 4 may be held in raised position with its 
ring 15 abutting against the seat 17 of the 
bushing, or in lowered position with its 
ring 16 abutting against the seat 18 at the 
edge of the opening 14 in the lower side of 
the casing. Preferably the upper end of the 
bushing 12 which extends a short distance 
above the partition 2 is provided with a pair 
of allined notches or slots 25 communicating 
with the ports 22 in the tubular member 4. 
A free flow of fluid from said ports is thus 
permitted. The screw stem 5 may be mount 
ed in a head 26 threaded into the upper side 
of the casing and provided with the usual 
packing box 27, and the upper end of said 
stem may be squared as at 5 to receive a 
Wrench for operating the stem. 
The valve seat member 6 is in the form 

of a cap screw having its shank threaded into 
the lower end of the tubular member 4 and 
its head abutting against the lower end of 
said member 4. The central opening 19 of 
said seat member is tapered upwardly and 
outwardly and the lower edge of said open 
ing forms a seat for the conical upper end 
or needle of the valve member 7. The head 
portion of said seat member is arranged to 
extend downwardly into the port 14 in the 
casing and is made slightly smaller in diam 
eter than the opening so as to form a re 
stricted passage for the fluid. 
The valve member 7 has a screw stem 

mounted in a head 28 threaded into the lower 
wall of the casing 1 and having the usual 
packing box 29; and on the lower end of 
said stem may be provided a hand wheel 
30 by means of which the stem may be op 
erated to regulate the position of the needle 
with reference to its seat upon the mem 
ber 6. - 
As hereinbefore stated, the normal ar. 

rangement of the parts is shown in Fig. 1, 
wherein the valve member 7 may be manip 
ulated to control the flow of fluid through 
the valve. In this position of parts the pas 
Sageway for the fluid is around the lower 
end of the seat member 6 through the open 
ing 19 therein, the tubular member 4 and 
out through the ports 22 in the upper end 

65 
of said tubular member, the lower end 21 
of the stem 5 being spaced from its seat 20 

1,315,020 

in the tubular member to an extent cqual to 
the width of the groove 23. 
When it is desired to remove the seat, 

member 6 and the valve member 7 for any 
reason, as for the purpose of repair, this may 
be accomplished without discontinuing the 
flow of fluid through the valve. To this end 
the stem 5 is screwed down into engagement 
with its seat 20 to close the upper end of the 
tubular member and also to hold the collar 
of the tubular member 4 in engagement with 
the seat 18 around the opening 14. Any 
escape of fluid from the casing through the 
port 14 is thus prevented and the removal of 
the valve and seat members is permitted. 
When the tubular member is in this position 
(Fig. 2) the passageway through the valve 
is formed between the periphery of the mem 
ber 4 and the inner surface of the bushing 12. 
As shown in Fig. 4, one or more grooves 

31 may be provided in the outer periphery 
of the tubular member adapted to increase 
the area of said passageway and thus facili 
tate the flow of fluid through the casing, and 
if desired the bushing 12 may also be 
grooved as at 32 for the same purpose. It 
will be evident, however, that the employ. 
ment of such grooves is not essential for the 
reason that the annular passageway formed 
between the tubular stem and bushing 12 
may be made of the proper diameter to pei'- 
mit the fluid to pass at a sufficiently rapid 
rate of speed. 

For convenience in removing and assem 
bling the seat member, its lower end may be 
provided with openings 33 adapted to re 
ceive a spanner wrench, the tubular member 
being, for this purpose, prevented from turn 
ing by reason of its frictional engagement 
with the seat 18 on the casing. 
While I have herein described the valve 

With reference to the vertical position illus 
trated in the drawings, I have done so 
merely for convenience, it being evident that 
the valve is operative in any position in 
which it is desired to be used. 

I claim as my invention: 
1. A valve comprising, in combination, a 

casing having a partition with a port there 
in and having a port in its wall alined with 
said port in the partition, a valve member 
mounted in the wall of said casing and ox 
tending through said port therein, a tubular 
member extending through said port, in the 
partition, a Screw stem mounted in the wall 
of the casing and having its inner end slid 
ably connected to said tubular member and 
arranged to be operated to cause said tub 
lar member to close either the port in the 
partition or the port in the casing and said 
stem serving to coöperate with the tubular 
member to permit or prevent the flow of 
fluid therethrough according to whether the 
member closes the port in the partition or 
the port in the casing, and a seat member 
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arranged to coöperate with said valve mem 
her to control the flow of fluid through the 
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lar member, or may be held in 

tubular member, said seat member being 
illounted on the tubular member so as to be 
i’emovable therefrom when desired. 

2. A valve comprising, in combination, a 
casing having a partition with a port there 
in and having a port in its wall alined with 
said port in the partition, a valve member 
mounted in the wall of said casing and ex 
tending through said port therein, a tubular 
member extending through said port in the 
partition and having a conical seat in its 
upper portion and outlet ports adjacent said 
seat, a screw stem mounted in the wall of 
the casing and having its inner end tapered 
and slidably connected to said tubular mem 
ber whereby by the operation of said stem 
the tubular member may be either held in po. 
sition to close the port in the partition and 
to permit the flow of fluid through the tubu 

position to 
prevent a flow of fluid through the tubular 
member and said ports and to permit a flow 
of fluid around the member, and a seat mem 
ber carried by said tubular member, said 
valve and seat members being adapted to 
the tubular member is prevented. - . 

3. A valve comprising, in combination, a 
casing having a partition with an opening 
therein and a port in its wall, a bushing in 
said opening in the partitionalined with the 
opening in the wall, a valve member mount 
ed in the Wall of said casing and extending 
through said port therein, a tubular member 
extending through said bushing in the parti 
tion and having a collar arranged to seat 
either upon one end of the bushing or upon 
the edge of the port in the casing, a screw 
stem mounted in the wall of the casing and 
operatively connected with said tubular 
member whereby by the operation of said 
stem said collar may be held in position 

be removed when the flow of fluid through 

to close the opening in the partition and to 
permit the flow of fluid through the tubular 
member, or in position to prevent a flow of 
fluid through the tubular member and to 
permit a flow of fluid around the member, 
and a seat member carried by said tubular 
member, said valve and seat members being 
adapted to be removed when the flow of fluid 
through the tubular member is prevented. 

4. A valve comprising, in combination, a 
casing having a partition with a port there 
in and a port in its wall, a valve member 
mounted in the wall of said casing and ex 
tending through said port, therein, a tubular 
member extending through said port in the 
partition, means operatively associated with 
said tubular member whereby said member 
may be either held in position to close the 
port in the partition and to permit a flow 
pr fluid through the member, or may be held 
in position to prevent a flow of fluid there 
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through and to permit of a flow of fluid 
around the member, said valve and seat 
members being adapted to be removed when 
the flow of fluid through the tubular men 
iber is prevented. . . . . . . 

5. A valve comprising, in combination, a 
casing having a partition with a port there 
in and a port in its wall, a valve member 
mounted in the wall of said casing and ex 
tending through said port therein, a screw 
stem mounted in the wall of the casing, and 
means operatively associated with said stem 
for operation thereby to close the port in the 
partition and to permit of a flow of fluid 
through said port in the casing, or vice 
versa, and a seat member for said valve 
member, said valve and seat members being 
adapted to be removed when the port in the 
casing is closed. ; ... : :"... . . . . . 

6. Avalye comprising, in combination, a 
casing having a transverse partition with a 
port therein and a port in its wall, a valve 
member and a seat member, and means adapted to form one passageway through 
said casing arranged to be controlled by said 
valve and seat members or to form another passageway through the casing independ 
ently of Said members, said means including 
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a screw stem mounted in the wall of the 
casing and having an annular groove of sub 
stantial width in its lower end, a tubular member haying a pin operating in said 
groove longitudinally of the stem and hav 
ing a peripheral collar, said pin-and-groove 
connection between the stem and tubular member being arranged to permit the stem 
to operate said member into position to 
either close the port in the partition or the port in the casing. . . . . . . . . . . . 

7. A valve comprising, in combination, a 105 
casing having an inlet and an outlet, a valve 
member and a seat member, and means 
adapted to form with said inlet and outlet one passageway through said casing ar 
ranged to be controlled by said valve and 
seat members, or to form with said inlet and 
outlet another passageway through the cas 
ing independently of said members, said 
means including a tubular member movably 
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mounted in the casing and adapted to co. 115 
operate therewith to form said passageways. 

8. Avalye comprising, in combination, a 
casing having an inlet and an outlet, a valve 
member and a seat member, and means 
adapted to form with said inlet and outlet 1 one passageway through said casing ar 
ranged to be controlled by said valve and 
seat members ol' to form with said inlet and 
outlet another passageway through the cas 
ing independently of said members, said 
(means including a tubular member, and a 
screw stem having 
therewith. ' ' ', " . " 9. A valve comprising, 

a sliding connection 
in combination, a casing having a port in its wall, a valve 
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12. 

member and a seat member, and means 
adapted to form one passageway through 
Said casing arranged to be controlled by said 
valve and seat members or to form another 
passageway through the casing independ 
ently of said members, said means includ 
ing a tubular member into which said seat 
member is threaded and arranged to be re 
moved through said port in the casing. 

10. A valve comprising, in combination, a 
casing having means forming two inde 
pendent passageways, said means including 
a member movable into position to close 
either of Said passageways, and valve mech 
anism operatively associated with said mem 
ber to control the flow of fluid through one 
of said passageways. 

11. A valve comprising, in combination, a 
casing having two ports, a member movable 
into position to close either of said ports, and 
a valve member entered through one of said 
ports and arranged to control the flow of 
fluid when the first-mentioned member closes 
the other one of said ports. - 

12. A valve comprising, in combination, a 
casing having two alined ports, a member 
movable into position to close either of said 
ports, a valve seat member removably car 
ried by said movable member, and a valve 
member arranged to coact with said seat 
member. 

13. A valve comprising, in combination, a 
casing having an inlet and an outlet and two 
alined ports, and a closure member movable 
into position to effectively close either of 
Said ports, and operative by its own move 
ment when closing either port to establish 
communication between said inlet and said 
outlet through the other port. 

14. A valve comprising, in combination, a 
casing having two ports, an inlet and an out 
let, and a tubular member movable into 
position to effectively close either of said 
ports and arranged to form a fluid passage 
Way between said inlet and said outlet when 
closing either port, one of said passageways 
being formed around and the other through 
said tubular member. 

15. A valve comprising, in combination, a 
casing having two alined ports, a tubular 
member movable into position to close either 
of said ports and arranged to form a fluid 
passageway when closing either port, and 
means for moving said member and prevent 
ing the passage of fluid therethrough when 
closing one of said ports. 

16. A valve comprising, in combination, 
a casing having two ports, a tubular member 
movable into position to close either of said 
ports and arranged to form a fluid passage 
way when closing either port, and means for 
moving said tubular member and also con 
trolling the passage of fluid therethrough. 

17. A valve comprising, in combination, a 
casing having two ports, a member movable 
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in one of said ports into position to close 
either of them, a seat member carried by said 
movable member, and a valve member ar 
anged to coact with said seat member, said 
'alve and seat members being removable 
When said movable member closes one of said 
ports. 

1S. A valve comprising, in combination, a 
casing having two ports alined with each 
other, a member movable into position to 
close either of said ports and having a valve 
Seat, a Valve member arranged to coact with 
Said seat and having an operating screw 
stem mounted in one side of the casing, and 
means for moving said movable member in 
cluding a Screw stem mounted in the other 
side of the casing. 

19. A valve having, in combination, a cas 
ing having an inlet and an outlet and a 
Port, a member movable into position to S 
either close or open said port, said member 
serving when said port is open to form a 
fluid passageway between it and the port, 
communicating with said inlet and outlet, 
and being adapted to permit a flow of fluid 
therethrough from the inlet to the outlet, 
when closing the port. 

20. A valve having, in combination, a 
casing having a port, a member movable 
into position to either close or open said 
port, said member serving when said port, 
is open to form a fluid passageway betwoon 
it and the port and when said port is closed 
thereby to form a passageway therethrough, 
and valve mechanism for controlling the 
'ate of flow of fluid through the second non 
tioned passageway. 

21. A valve having, in combination, a cas 
ing, means forming two passageways, means 
for closing either of said passageways, and 
valve mechanism for controlling the ?low of 
fluid through one of the said passageway's 
including a valve member and a seat member 
therefor adapted to be removed when one of 
the passageways is closed. 

22. A valve having, in combination, a cas 
ing having a port, ahead removably mount 
edin the side of the casing in axial aline 
ment with said port, a movable member 
adapted to close said port, a seat, member 
carried by said movable member, and a 
needle valve mounted in said head and ar 
ranged to coact with said seat member to 
regulate the rate of flow through the casing. 

23. A valve having, in combination, a cas 
ing having two ports, a member having a 
passageway therethrough and movable into 
position to close either of said ports, and an 
operating stem mounted in the casing and 
having a sliding connection with said men 
ber, said stem being adapted in one position 
to close the passageway in said member. 

24. A valve having, in combination, a cas 
ing having two ports, a member movable into 
position to close either of said ports and 
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having a valve seat, an operating stem. 
mounted in the casing and having a sliding 
connection with said member, and a Valve 
member mounted in the casing and arranged 
to coact with said valve seat. 

25. In combination with a casing having 
a through passage, controlling means for 
said passage adapted to form two separate 
passageways one of which is closed while 
the other is open, and a valve mechanism. 
arranged to control the rate of flow through 
one of said passageways, said casing having 
an opening therein through which said valve 
mechanism may be removed when the pas 
sageway controlled thereby is closed and said 
opening being closed when the other pas 
sageway is open. 

26. A valve having, in combination, a cas 
ing having a port and an opening, a bushing 
in said opening having a slot near one end, a 
tubular member movable in said bushing 
into position to close either one end thereof 
or said port and having a port near its oppo 
site end communicating with said slot in the 
bushing, and means for closing the port in 

s 

the tubular member when said member closes 
the port in the casing. 

27. A valve having, in combination, a cas 
ing having two ports, a tubular member 
movable into position to close either of said 
ports, means for stopping the flow of fluid 
through said tubular member when it closes 
one of said ports, and means for controlling 
the flow of fluid through said tubular mem 
ber when it closes the other one of said ports. 

28. A valve having, in combination, a cas 
ing having an inlet and an outlet opening 
and a port in its wall and having a partition 
between said openings with a port therein, a 
tubular member movable into position to 
close either of said ports, the interior thereof 
being arranged to communicate with said 
inlet and outlet when closing the port in the 
partition, and means for stopping the flow of 
fluid through said tubular member when 
it closes the port in the casing wall. 
In testimony whereof I have hereunto set 

my hand. 
GEORGE HEGER. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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