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VALVE ASSEMBLY 

Matter enclosed in heavy brackets I: 1 WIS in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics Indicates the additions 
made by reissue. ' ' 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

A typical radiator used in an automotive vehicle as a 
heat exchanger for the engine coolant is provided with 
a draincock or valve at its base to facilitate the removal 
of coolant from the engine. A commonly used drain 
valve is a brass assembly having a ?tting soldered‘ to the 
lower portion of the radiator tank threadedly receiving 
a valve or cock assembly. The valve assembly generally 
includes two or more threaded members, a pair of 
sealing surfaces and a knob. In addition to the need to 
solder the insert to the radiator tank, the threaded 
surfaces of the ?tting and the valve elements must be 
fonned by a screw machine. Furthermore, thevalve 
assembly must be threaded into the insert and torqued 
to a predetermined magnitude during manufacture of 
the radiator assembly. 
This invention provides a valve assembly which can 

be preassembled and simply pushed into a stamped 
hole or opening formed in a container such as a radia 
tor tank. The invention also provides a valve assembly 
which can be molded from a low cost plastic material 
and which requires no machining processes in manu 
facture. The invention further provides a valve assem 
bly not subject to metallic corrosion and not reliant on 
metal-to-metal sealing. Finally, the invention, provides 
a valve construction which is economical to produce, 
reliable in operation and readily adaptable for use in a 
conventional automobile radiator. 
A valve assembly constructed in accordance with this 

invention includes: (1) an insert received within an 
opening formed in agwall of a container or tank, (2) a 
plug member received within the insert member, and 
(3) a seal or gasket. The insert includes a portion hav 
ing a cross sectional shape that cooperates with the 
shape of the opening in the tank to prevent rotation of 
the insert relative to the tank and threaded portion 
having an axis extending generally perpendicular to the 
wall of the tank. The plug member includes a stem 
portion threadedly received within the insert member 
and a head portion which compresses the gasket 
against the tank wall. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 of the drawings illustrates a preferred embodi 

ment of the valve assembly in an open condition. The 
dotted line representation illustrates the relationship of 
the valve assembly and the tank wall opening just prior 
to insertion of valve assembly. The solid line represen 
tation of the tank wall opening represents the relation 
ship of the valve assembly when fully received within 
the opening. 
FIG. 2 is a partial cross sectional view of the valve 

assembly received within an opening of a container 
wall similar to FIG. 1 but in a closed condition. 
F IG. 3 is a side elevational view of the valve assembly 

rotated 90° to that illustrated by FIG. 2. 
FIG. 4 is a side elevational view of an installed valve 

assembly axially rotated 90° from the position shown in 
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2 
FIG. 3 and corresponding to the position shown in FIG. 
2.‘ 
FIG. 5 is an end elevational view of an installed plug 

assembly viewed in the direction of the arrow of FIG. 3. 
FIG. 6 is a cross sectional view taken along line 6-6 

of FIG. 2. 
FIG. 7 is a cross sectional view taken along line 7-7 

of FIG. 2. 
FIG. 8 is a partial cross sectional and elevational view 

of an alternate embodiment of the invention in which 
the insert member and the plug member are cast as an 
integral unit. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Numeral 11 represents a portion of a radiator or 
other container wall having a reinforcing boss 12 and 
an opening 13 formed therein. A valve assembly 15, 
received within the opening 13, consists of an insert 
member 16, a plug member 17 and a gasket or seal 18. 
The insert member 16 has a generally square-shaped 

cross section which ?ts into the correspondingly 
shaped opening 13 in the wall 12. The square shape 
prevents rotation of the insert member relative to the 
opening. The inner end of the insert is a collar or nut 19 
having a threaded bore 21 formed therein with an axis 
generally perpendicular to a plane of the wall p'ortionv 
ll. Integrally formed with the collar are a pair of canti 
levered axially extending ?ngers 22. Near the free end 
of each of the ?ngers is an abutment 23 having a ramp 
surface 24 to aid the installation of the insert member 
into the opening 13. Extending past the abutments 23 
and into the opening 13 are ends 29, which are accessi 
ble from the outer side of wall 11 to facilitate removal 
of the valve assembly from the opening 13. Positioned 
peripherally between the ?ngers 22 are a pair of canti 
levered axially extending members 26 including a sec 
ond pair of abutments 27. The abutments 27 of mem 
bers 26 engage the outer surface of wall portion 11 
adjacent the opening 13 when the insert is fully re 
ceived within the opening, while the abutments 23 of 
?ngers 22 engage the inner surface of the wall adjacent 
the opening. Accordingly, the abutments 23 and 27 
cooperate to de?ne the installed position of insert 
member 16 and to prevent its unintended removal. 
Radially inward deformation of members 26 is pre 
vented by the intermediate location of ?ngers 22. The 
members 26 also include openings 28 formed therein to 
increase ?uid ?ow through the valve assembly 15. 
Received within the insert member 16 is a plug mem 

ber 17 which includes an axially extending stem portion 
31 and a head portion 32. The head portion includes an 
inner surface 33 substantially parallel to the wall 11 
and a knob 34 that may be grasped between a thumb 
and forefinger to facilitate turning the plug member 
relative to the insert. 
The stem 31 includes a threaded portion 36 engage 

able with the threads 21 of the collar 19 of the insert 
member 16 as shown in FIG. 2 of the drawings. When 
the threads are fully received within the collar, the 
surface 33 of the head compresses the gasket 18 against 
the wall portion 11 to form a liquid seal. Between the 
threaded portion 36 of the stem and the head 32 is a 
reduced diameter section 37 and a shoulder or en 
larged diameter portion 38 of the stem which when the 
valve assembly is closed, as shown in FIG. 2, is received 
within or between the ?ngers 22. The ?ngers 22 are 
thus prevented from bending inwardly and releasing 
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.he insert member from opening 13. A small annular 
'ecess 39 may be formed in the shoulder 38 to act as a 
'etainer for the gasket 18. ' ‘ 
Extending from the inner end of the threaded portion 

l6 of the stem 31 is a pair of cantilevered ?ngers 4] 
with double ramp abutments 42 which act as retaining 
neans to prevent the unintended withdrawal or expul 
ilOl'l of the plug 17 from the insert 16 when the valve 
assembly is in a fully opened condition, as shown in 
FIG. 1. The dimension from abutment to abutment of 
?ngers 41 is slightly greater than the minimum diame 
‘.Cl' of threaded bore 21. The lesser inclined ramp side 
33 aids the insertion of the plug into the threaded por 
tion of the insert member and the greater inclined ramp 
aide 44 aids the intentional withdrawal of the plug 
member 17 from the insert 16. 
The gasket 18 is a rubber or rubber-like disc or 

washer of a material unaffected by the solution con‘ 
tained within the tank. 
To preassemble the valve assembly, the gasket 18 is 

positioned about the shoulder portion 38 of the plug 
member 17 and the free end of the stem 31 is inserted 
into the insert 16 until the abutment means 24 of the 
fingers 41 pass through the threaded collar 19 and are 
positioned as shown in FIG. 1 of the drawings. The 
valve assembly in this preassembled state is then posi 
tioned in front of the opening 13’ in the radiator tank 
wall 1]’ represented by the broken lines of FIG. 1. The 
valve assembly 14 is next pushed into the hole 13 until 
the opening and the insert member in an open condi 
tion is positioned within the opening 13 as shown by 
solid line representation in FIG. 1. When the abutments 
27 of members 26 engage the outer surface of wall 11 
the valve assembly is fully received within opening 13. 
The valve assembly may then be closed by hand or by 
a tool so that the relationship of the valve elements is as 
shown in FIGS. 2 and 3. In the closed position, the 
shoulder portion 38 of the plug member 17 extends 
into the insert member 16 and precludes inward defor 
mation of the ?ngers 22 preventing removal of the 
valve assembly. 
The valve assembly 14 can be removed from the 

opening 13 when it is in an open condition as shown in 
FIG. 1 by the radially inward depression or deforma 
tion of the ?ngers 22. In the event that the container is 
closed as is a radiator tank, access to the ?ngers must 
be gained from outside the tank. In that event, a tweez 
er-like tool (not shown) can be used to pinch together 
the ends 29 causing ?ngers 22 to be deformed suffi 
ciently to permit passage of abutments 23’through the 
opening 13 and the withdrawal of the insert member 16 
from the opening. ‘ 
Liquid from within the tank is permitted to drain 

when the valve assembly 14 is in an open condition as 
shown in FIG. I. Fluid passes through the openings 28 
as well as through the threaded bore 21 and past the 
reduced diameter portion 37 and the shoulder portion 
38 of the plug member 17. When the plug member is 
tightened the gasket 18 and the wall portion 11' are 
compressed between the inner surface 33 of the plug 
member and the abutments 23 of the insert member 
causing the gasket to seal against the outer surface of 
the wall and inner surface of the plug. 
The insert member 16 and plug member 17 are pref 

erably individually injection molded of a suitable plas 
tic material. When so molded the parts require no ma 
chining. An alternate embodiment of the invention is 
shown in FIG. 8 in which the insert member and the 
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plug member are molded as a unit. With the embodi 
ment of FIG. 8, gasket 18 must be placed over the 
insert member portion 16 and about the shoulder por 
tion 38 as a preassembly operation. The integrally 
formed insert and plug member with the gasket in posi 
tion is then inserted within the opening 13 of the radia 
tor tank. As the installer imparts an axial force to the 
assembly, the connections 46 sever and the plug 17 
bears against the outer end of the threaded bore 21 of 
the insert member. With additional axial force, the 
insert is pushed into the opening 13 until the abutments 
27 engage the front side of the opening and the abut 
ments 23 have snapped into place at the back side of 
the opening. 
Modi?cations and alterations will occur to those 

skilled in the art which are included within the scope of 
the following claims. 

I claim: 
1. A'valve assembly for a liquid container compris 

mg: , 

an insert member received within an opening formed 
_in a wall of the container and 

a plug member received within said insert member 
and 

seal means positioned between a portion of said plug 
member and a portion of the wall about said open 
mg, 

said insert member including 
a portion having a cross sectional shape which 
cooperates with the shape of said opening to 
prevent rotation of said insert relative to said 
opening,. 

a threaded portion ‘having an axis extending gener 
ally perpendicular to said wall portion, 

?rst abutment means engageable with the inner 
surfaces of said wall adjacent said opening, 

said plug member including 
a stem portion received within said insert mem 
ber and having a threaded portion engageable 
with the threaded portion of said insert, 

a head portion of dimensions greater than said 
opening, 

said plug member being rotatable relative to said 
insert causing said threaded portions to dis 
place said plug member axially relative to said 
insert member and to compress said seal means 
and said wall portion between said abutment 
means and said head portion. 

2. A valve assembly according to claim 1, 
said plug member including retention means engage~ 

able with said insert member when the threaded 
portion of said plugmember is completely with 
drawn from the threaded portion of said insert 
member. 

3. A valve assembly according to claim 2, 
said retention means comprising at least one cantilev 
ered ?nger including an abutment engageable with 
said insert member when the threaded portion of 
said plug member is withdrawn from the threaded 
portion of said insert member. 

4. A valve assembly according to claim 2, 
said retention means comprising a plurality of canti 
levered ?ngers extending axially inwardly from the 
threaded portion of said plug member, said ?ngers 
including abutment means engageable with the end 
of the threaded portion of said insert member, said 
?ngers being deformable to permit the passage of 
said ?ngers through the threaded portion of said 
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insert member upon application of a predeter- plug member is disengaged from the threaded por 
mined axial withdrawal force to said plug member tion of said insert means. 
when the threaded portions of said plug member 12. A valve assembly for a liquid container compris 
and insert member are disengaged. ing 

an insert member received within an opening formed 5. A valve assembly according to claim I, 5 
said insert member including second abutment 
means I: engageable with the outer surface of said 
wall adjacent said opening. ] extending radially 
outwardly on the side of said wall opposite said ?rst 
abutment means. 

6. A valve assembly according to claim 5, 
said insert member including at least one axially ex 
tending ?nger, said ?rst abutment means posi 
tioned on said just—mentioned ?nger, said ?nger 

in a wall of the container and 
a plug member received within said insert member 
and 

seal means positioned between a portion of said plug 
member and a portion of the wall about said open 
ing, 

said insert member including 
a portion having a cross sectional shape which 
cooperates with the shape of said opening to 

bemg deformable to perm‘? Passage of Sal‘! ?rst '5 prevent rotation of said insert relative to said 
abutment‘means through said opening upon lnser- Opening, 

7 iscsfgggyg'rltoocslgld cgcmng' a threaded portion having an axis extending gener 
'. . ' ‘ . . n . ‘m . ’ all e endicular to said wall rtion, 

Said Insert member mcludmga Pa" of anal” extend‘ a pleirglig? of axially extending i'i?st ?ngers, first 
mg ?ngers, said ?rst abutment means positloned on 20 abutment means Sitioned on each of Said ?n_ 
each of said ?ngers, said ?ngers being deformable ers en a Cable sioth the inner surface of quid 
in a radially inwardly direction to permit passage of a?!" adjgacgem said Opening Said ?ngers. béing 
323g" ?irggcaltrtlmgtiltsarale??ze?rgssizzgd“$262225 deformable in radlally inwardly directions to 
Opening’ 25 permit passage of said ?rst abutment means 

8. A valve assembly according to claim 7, through “Pd ppei‘mg up?" msemon of Smd Insert 
said ?rst abutment means including ramp means asscglblg ""0 Bald opcmrig’ ; t b] . h h 
causing said ?ngers to be radially inwardly de~ Secon a utmem me?“ engaged 6 ‘fm t 6 
formed as the insert member is inserted into said Puter Summer of said wall adjacent Smd 9pc“ 
opcning 30 mg, 1 extending radially outwardly on the side of 

9. A valve assembly according to Claim 7’ said wall opposite satdfiirst abutment means, 
said stem portion of the plug member including a Sad plug member mciudmg. ‘ . . 
shoulder portion received within said ?ngers to a Stem porno‘? rcccwcd wnhm said msert mcm' 
preclude radially inward deformation of said ?n~ b? and havmg 3' thrcafjed portlori cngagcable 
gers suf?cient to permit the withdrawal of said 35 w'th the threadedpomqn of smd Insert‘ . 
insert member from said opening when the a head_port|on of dlmensions greater than said 
threaded portion of said plug member is received opetlmg' , I _ _ 
within the threaded portion of said insert member, retemlo" means compr'smg a plu‘rahly ‘Pf Cam" 

said stem portion including a reduced diameter por- l?vefed Second ?ngers extending axially m 
tion received within said ?ngers permitting radially 40 ward’)! front the threaded portion of ‘said plug 
inward deformation of said ?ngers sufficient to member’ Sald Second ?ngefs Including abut 
permit the insertion or withdrawal of the insert mem means ef|'lg‘¢18¢ab|_¢ ‘fl/"h the end of the 
member into or from Said opening when the threaded portion of said insert member‘ said 
threaded portion of said plug member is withdrawn ?nge‘rs bcmg deformable ‘0 Pm'mIt the P'dssagc 
from the threaded portion of the insert member. 45 of: 531d ?ngers through the threaded PortiOn "f 

10. A valve assembly according to claim 7, said insert member "P0" applica?o" of a Pre' 
said ?ngers including end portions extending through determined axial Withdrawal force to Said Plug 

said opening when said insert is fully received member when the threaded PQrIiOnS of said 
within Said opening, said end portions being acces- plug member and said insert member are disen 
sible from the outside of the container when the 50 gaged. 
threaded portion of the plug member is withdrawn said plug member being rotatable relative to said 
from the threaded portion of the insert member. insert causing said threaded portions to dis 

ll. A valve assembly according to claim 5, w ' place said plug member axially relative to said 
openings formed in said insert member permitting insert member and to compress said seal means 
the passage of liquid through said insert member 55 and said wall portion between said abutment 
and about said reduced diameter portion of said means and said head portion. 
plug member when the threaded portion of said * * * * * 
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