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This invention relates to thermostatic valve

mechanisms of the by-pass types such as are

used with internal combustion engines for the
purpose of effecting a thermostatic control of the
flow of the cooling liquid for such engines through
circuits including the radiators thereof as well
as for effecting a thermostatic control of -the
flow of such liquid through by-pass circuits
excluding the radiators. ) .

It is the general purpose and object of this
invention to provide an improved construction
of that portion of such a valve mechanism which
controls the circulation of the cooling fluid
through the by-pass circuit.

1 accomplish the foregoing object in. and
through the constfuction and arrangement of

parts shown in the drawing hereof, wherein -

Fig. 1 represents a vertical medial sectional view
‘through my improved thermostatic valve device,
as it appears installed on the head of an internal
combustion engine and with the by-pass valves
in open position; and Fig. 2 a sectional view
taken on the line 2—2 of Fig. 1, showing the
bellows in elevation and the by-pass valves in
closed position. ) A *
*  One of the thermostatic valves of the type
shown and described herein comprises a casing
having a cylindrical skirt provided with open-
ings in the wall thereof for the circulation of
water through the by-pass circuit, with valve
members carried by the top of the bellows and
adapted to slide in contact with said skirt as
the bellows expands and contracts, thereby to
control the flow of liquid through the said open-
“ings. Due to the fact that the valve members
contact with the skirt throughout their entire
movement, they are liable to adhere to the skirt
and thereby impair the efficient operation of
the ‘valve mechanism in.controlling the flow of
the cooling liquid through both circuits. Due to
the construction showr. and described herein, I
am enabled to overcome the objections noted
and.to accomplish this object in and through a
relatively simple and inexpensive installation..
Describing the parts herein by reference char-
acters, | represents & part of the head of an
internal combustion engine, the same being pro-
vided with an opening 2 communicating with

let ca 3 is secured to the engineliead in any
approved manner, as by luegs 3+ and bolts 4.
This casting is provided with an annular cham-
ber'8 which communicates with the opening 2
- andiwith a connection 6 through which cooling

liquid from the engine is conducted to the radi-

portiz 2 2s of the water-jacket circuit. An out-
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ator; also with a by-pass hose connection T
through which the cooling liquid is circulated in
the usual manner. 8 denotes a gasket which is
interposed between the base of the casting 3
and._the engine head.. The base of the casting 3
is also provided with a radially inwardly pro-
jecting flange 9 provided with an annular seat
g* for the reception of an outturned flange 10
on the bottom of the frusto-conical skirt 11 of
the valve casing of my thermostatic valve device,
the bottom of the flange 18 being held in engage-
ment with the inner portion of the gasket by
the upper wall of the seat 92.

The valve casing comprises; in addition to the
flange 10 and the skirt t1, a shoulder 12 extend-
ing radially and horizontally inwardly from the
top of the skirt and a cylindrical neck I3 ex-
tending upwardly from the inner edge of said
shoulder, the neck projecting above a flange 3b
extending radially inwardly from the outlet cast-
ing 3 and being spaced from the inner edge of .

said flange. A gasket 14 is intérposed between

“the shoulder 12 and the bottom of the flange 32,

thereby to prevent any circulation of liquid be-
neath the said flange and around the outside of
the neck i3. The by-pass connection 1 com-

. municates with the chamber-§ below the flange
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- wardly,

" wall of the skirt H.

L -

15 denotes a sheet metal stirrup which is sus-
pended from the horizontal shoulder or flange
12, said stirrup comprising a pair of diametrically

‘opposed vertically extending straps 16 having

their bottoms integrally connected with the disk
{1 and their upper ends ferminating in shanks
{8 which are inserted through and secured to
the horizontal flange 12, as by riveting. The disk
{1 has sealed thereto the bottom of a bellows 19,
the upper end of which is sealed by a disk 20.

‘This disk is provided with opposed arms 202

each having at its outer end a valve member 21,
each of said valve members being preferably
formed by bending the arms upwardly and down-
the valve members thus formed being
each in the form of & frusto-conical segment
and having their outer surfaces parallel with the
The arms 20 are such length

" that the valve members 21 do not contact with
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the inner wall of the skirt until they shall have
been moved upwardly by the expansion of the
bellows a sufficient distance to enable the valve

- members to close the. opposed openings 22 in

the said skirt. By this construction and ar-
rangement of parts, I am ahle to overcome the
binding and sticking of the prior art valves to -
which reference -has been made hereinbefore.
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33 denotes a tubular stud, which is sealed to the
disk 20 and through the bore 23* whereof the
bellows may be charged with a suitable liquid
having the desired low-temperature vaporizing
point, the top of the bore being closed by a plug
2. The upper .end of the stud is reduced in
diameter as shown at 23° and is provided with
- &n external thread upon which the valve 25°is
adjustably mounted, by means of the internally
_ tHreaded sleeve 26,
. 27 denotes the central portion of a yoke, the
said portion surrounding the stud 23 and forming
a guide therefor. Arms 28 extend outwardly
from this guide portion and are provided each
adjacent to its outer end with a slot for the pas-
sage of the shanks 18 of the straps 16. The rivet-
ing of the upper ends of the shanks 18 to the
shoulder 12 of the casing anchors the yoke in
place so that it serves the double purpose of guid-
ing the stud 23 and limiting the expansion of the
bellows.

With the parts constructed and arranged as
described, the operation will be readily under-

stood. When the cooling liquid of the engine is

below a predetermined temperature, the valve 25
will be seated and the water will circulate freely
through the interior of the skirt.il, the openings
22 and the hose connection 7 to the water jacket
of the motor. As the temperature of the cooling
liquid rises, the valves 21 will be moved upwardly
by the bellows, gradually and finally completely
closing the openings 22, while the valve 25 will be
correspondingly gradually opened until, when it
reaches its fully open position, as illustrated in
Fig. 2, the cooling liquid will circulate practically
entirely- through the circuit including the radi-
ator.

Having thus described my inventlon, What I
claim is:

1. In a by-pass thermostat valve mechanism
for controlling the flow of cooling liquid for an in-

2,249,576

surface of which is similarly shaped with the
inner frusto-conical surface of said skirt and
adapted to contact with said surface only when

- the valve members shall have substantially closed
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ternal combustion engine, the combination of a '

casing comprising a frusto—conical skirt, a sub-
stantially cylindrical neck extending from the

smaller end of said skirt and provided at its outer
end with a seat for a valve, the sald skirt be-.

ing provided with openings through the side wall
thereof for the passage of cooling liquid to a by-
pass connection, a thermostatic bellows, a stirrup
for supporting the hottom of said bellows and for
suspending the said bellows from the upper por-
tion of said casing, a plate secured to the upper
end of said bellows, a stud connected with the
_ upper end of said bellows and extending through

the said plate, a valve adjustably mounted on sa.ld
stud ‘and adapted to cooperate with the seat
formed on the end of said neck, and valve mem-
bers carried by said plate, said members each
comprising a frusto-conical segment the outer
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the said openings.

2. In a by-pass thermostat valve mechanism
for controlling the flow of cooling liquid for an
internal combustion engine, the combination of
a casing comprising a skirt, the upper portion of
the 'side wall of said skirt flaring outwardly
and downwardly and being provided with one or
more openings in such portion for the passage of
cooling liquid to a by-pass connection, the lower
portion of said skirt having a diameter at least
as great as that of the bottom of the flared por-
tion.thereabove, a substantially cylindrical neck
extending from the smaller end of said skirt and
provided at its outer end with a seat for a valve,
a thermostatic bellows, a stirrup for supporting
the bottom of said bellows and for suspending the
said bellows from the upper portion of said cas-
ing, a plate secured to the upper end of said bek-
lows, a stud connected with the upper end of said
bellows and extending through and connected to
the said plate, a valve adjustably mounted on said
stud and adapted to cooperate with the seat
formed on the end of sald neck, and valve mem-
bers carried by said plate, said members com-
prising -a frusto-conical segment the outer sur-
face of which is similarly shaped with the inner -
frusto-conical surface of said skirt and adapted
to contact with said surface only when the valve
members shall have substantially closed the said '
openings.

3. In a by-pass thermostat valve mechanism for
controlling the flow of cooling liquid.for an in-
ternal combustion engine, the combination of a
casing comprising a frusto-conical skirt, a sub-
stantially cylindrical neck extending from the
smaller end of said skirt and provided at its outer
end with a seat for a valve, the said skirt being
provided with openings through the side wall
thereof for the passage of cooling liquid to a by-
pass connection, a thermostatic hellows, a stirrup
for supporting the bottom of said bellows and for
suspending the said bellows from said casing, a
plate secured to the upper end of sald bellows,
a stud connected with the upper end of said bel-
lows and extending through the sald plate, a
valve mounted on sald stud and adapted to co-
operate with the seat. formed on the end of said
neck, and valve members carried by said plate,
said members each comprising a frusto-conical
segment the outer surface of which is similarly
shaped with the inner frusto-conical surface of
said skirt and adapted to contact with said sur-
face only when the valve members shall have
substantially closed the said openings. -

LAMBERT M. PAYNE,



