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The invention relates to a thermostat, which

is designed especially for the control of the cir-

culation of the cooling water on automobiles. In

“its design it belongs to the thermostats in which .

the passage ways Tor the cooling water are con-
trolled by slide valves. In this connection figt
_slide valves are known, which have the disad-
"vantage that on sccount of their rectangular
form they require g great deal of room, while the

;requirements of the design point. to. a circular

- form of cross section for the thermostat housing,
. the connections and the like.

‘One object of the present invention is to pro-
‘vide a thermostatically controlled valve for the
‘purposes set foxth wherein an improved slids
valve is used for controlling the water circulation,
s0 as to avoid the disadvantages of the rectangu;—
lar slide valve sbove mentioned.

In general the invemiion provides & mtary
o-Slide velve in the water control thermostat, Cere
tain advantgges of this arrangement are that
- only & simple form of bearing is necessary, only &
simple movement i required, and that friction
may be reduced.  Aside from these advantages,

g5 it is easier and simpler to manufacture the hous-

ing for the valve and easier to design the con- -

nections. ‘
-, The drawing illusirates one forin of construc-

‘ .tion of the invention, wherein:
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Fgure 1 is 2 longitudinal section on line f-—{
of Fig. 2

Fig, 2 is'a plan view of the confrol members,
omittmg the upper part of the therinostat; and

- Plg. 3 is 2 longitudinal section on Iine §—38 of
Fig. L.

Fig. ¢ is & plan view of & different form of de-

vice for avoiding friction between the pla,te and .

slide valve; and

Fig. 5 is & cross sectmn taken substantially
along line 5§ of Fig. 4.

The thermostat is mounted in a housing, the
upper part | of which runs out iutc the connec-
tions 2 and 8 for the main lines to the radiator
or to the so-called by-pass line te the cooling
water pump. The lower part 8, connected Hguid
tight with.the upper part { by means of a cap
screw &, terminates in the connection € for the
line to the cooling water chamber of the engine.
The lower surface of the upper part f is of such
form : that the m»:ner openings corresponding to
the conneéctions 2 and 3 He concentric to each
other. - They axe covered with a plate T, which
is clamped between the upper part {| and the
lower part § sud which contains two groups of
passage ways § and §, concentric with each other,

which permit the passage of the cooling means
or water either to the radiator or through the

" by-pass line directly to the pump. In the mid-

dle of the plate 7, a rotary slide valve 1 is mov-

able on a bolt 6, the slide valve also being pro- &

vided with openings {2 and (3 which can coin- .
cide with the openings & and 8 of the plate 7.
In order that no injurious friction may take
place in the friction of the slide valve ! against

the plate 7, which in consideration of the com- 10

paratively weak source of power could lead o
trouble in the operation of the thermostat, de-
vices are present ab the point of rotation of the
slide valve {{, which serve the purpose of lifting -

it durmg its movement from the surface of the 16
" seatb.

The devices for accomplishing this result in

“the form of the inventions shown by Figures 1,
-2, and 3, are made in such & manner thet on the

contact surfaces, adjacent hub portions i3 and
{6 of the plate ¥ and valve (i, depressions 23 and
26 are provided in & 120° spaced relation in the
plate and valve. These depressions are opposed
to each other on the plate and valve and serve
as step bearings for small supporting levers 28
having rounded ends engaging the depressions
respectively. Ab each of three points, therefore,
there will be two depressions and & supporting
lever. The plate and valve are pressed resilient-

. ly together by a spring {5 mounted on the boli g

{8 so that normelly: the piate and valve have Bat
contacting reiation. It will be apparent that
when the rotary. valve Is turned, the lever will
move from one side to the other and during this

movement separation of the plate and valve will 35

occur, Furthermore, the lever will serve as a
limiting means. Actuation of the slide valve is
effected in a kKnown manner by means of g ther-
mostatic element 19 which consists substantially

of & corrugated tube and 2 liquid with s suitable 40
-boiling point enclosed case tight therein. The
"element 19 on the one hand is fastened adjustably

to an arch 28 &nd on the other hand by means

.of an eye elemenft 21 is connected to an actuat--
ing bolt 22, which projects into an opening in 45

the slide valve or which is fastened to the valve
in any other suitable manner,

. As long as the temperature of the coollng water
is below the critical point at which the thermo-

static device should begin to work, the arrange- go

ment is in the position of rest as shown in the
drawing, Under these conditions the water
would fiow through the passageways (8 and 8 and
through the by-pass 8, while the line 2 to the
radiator is closed. As soon as the temperature gg




10

15

20

25

30

35

40

45

50

56

60

70

75

2

has passed the critical point, the thermostatic
element begins to expand on account of the evap-
oration of the liquid therein, and by means of
the parts 21 and 22 effects movement of the ro-
tary valve If. Then by means of the relative
rotation of the plate and valve, the valve is lifted
off of the plate and necessarily during any fur-
ther movement the dynamic friction between the
two is reduced. At the end of the movement,
passages 8 and [2 are opened to each other, so
that the cooling means then will flow through
them and the connection 2 to the radiator. It
may be pointed out that as a result of the pecu-
liarity of the arrangement of depressions 23 and
24 and the levers 25, a very small friction occurs
between the levers and such depressions or bear-
ings. Moreover a more certain application of the
valve on the plate in both end positions is insured
without any lost motion in the lifting device,
which lost motion would result in & more irreg-
ular sliding of the valve on the plate.

In the devices shown by Figures 3 and 4, cor-
rugated radial flutes are provided on the plate
and valve and these are of such character that
on the plate 3 separated pairs of flutes 18 are
provided, each pair being separated 120° from
the adjacent pairs. Only three flutes are pro-
vided on the valve in 120° spaced relation. Each
of these flutes is movable between the two flutes
of a pair of flutes on the plate. The angular
distance between the two flutes of each pair on
the plate is equal to half the angular distance
between two of the openings 12 in the valve. The
pair of flutes thus forms the grooves for the two
end positions of a flute {1 and the movement
of the valve effects a lffing thereof from the
plate 7, so that the movement takes place prac-
tically without friction. Moreover the flutes
have such included angularity that it is com-
paratively easy to cause the flutes 17 to move
into and out of the filutes 18. The thermostatic
operation of the valve is much the same other-
wise as described in connection with Figures 1, 2,
and 3.

What is claimed is: ‘

1. ‘A thermostatic valve device for controlling
water circulation comprising a plate having an
opening, a slide valve having an opening adapted
to coincide with the opening in the plate in one
position, means for slightly separating the slide
valve from the plate when it is moved and for
bringing the plate and valve into flat contact at
the ends of the movement, and thermostatic
means for moving the valve, said first means
comprising flutes on the plate and valve respec-
tively that fit one another at the ends of the valve
movement and which slide relatively on the plate
and valve during movement of the latter.

2. A thermostatic valve device for controlling
water circulation comprising a plate having an
opening, a rotary slide valve having an opening
adapted to coincide with the opening in the plate,
a pin rotatably connecting the plate and valve

“together, means resiliently urging the plate and

valve together, means for separating the plate
and valve slightly during movement of the valve
and plate, and thermostatic means for turning
the valve,

3. A thermostatic valve device for contromng
water circulation comprising a plate having. an
opening, a rotary slide valve on the plate and
which is adapted to be turned from one position
to another to alternately open and close the open-
ing in the plate, means rotatably connecting the
plate and valve together, thermostatic means for
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turning the valve, and cooperating cam means
on the valve and plate for separating them slight-
ly during turning of the valve from one position
to the other but allowing the valve and plate to
come together in each of said positions,

4. A thermostatic valve for controlling water
circulation comprising a member having separat-
ed openings, a valve adapted to be alternately
moved from one position wherein one opening is
closed and the other open to another position
where sald one opening is open and said other
opening is closed, means for slightly separating
the valve from the member when the valve is
moved from one position to the other, resilient
means for bringing the valve substantially
against the member when the valve reaches each
of said positions, and thermostatic means for
moving the valve from one position to the other
depending upon temperature varia.tlons of the
water.

5. A thermostatic valve for controlling water
circulation comprising a member having sep-
arated openings, a valve adapted to be alter-
nately moved from one position wherein one
opening is closed and the other open to another
position where said one opening is open and
said other opening is closed, means for slightly
separating the valve from the member when the
valve is moved from one position to the other,
resilient means for bringing the valve substarn-
tially against the member when the valve reaches
each of said positions, and thermostatic means
for moving the valve from one position to the
other depending upon temperature variations of
the water, said separating means including flutes
on the member and valve respectively that fit one
another at the ends of the valve movement and
which separate the valve and member when the
valve is moved from one position to the other.

6. A thermostatic valve for controlling water
circulation comprising a member having separat-
ed openings, & valve adapted to be alternately
moved from one position wherein one opening is
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closed and the other open to another position .

where said one opening is open and said other
opening is closed, means for slightly separating
the valve from the member when the valve is
moved from one position to the other, resilient
means for bringing the valve substantially

" against the member when the valve reaches each 5

of sald positions, and thermostatic means for
moving the valve from one position to the other
depending upon temperature variations of the
water, said separating means including opposed
depressions in the member and valve and lever
elements in such depressions. )

7. A thermostatic valve device for controlling
water circulation comprising a plate having
openings, a rotary valve on the plate and which
is adapted to be turned back and forth from one
position to another to alternately open the open-
ings in the plate, thermostatic means for turning
the valve, and means between adjacent sides of
the plate and valve for separating them slightly
during turning of the valve from one position to
the other while allowing them to be brought into
contact in each position,

8. A thermostatic valve device for controlling
water circulation comprising a plate having
openings, a rotary valve on the plate and which
is adapted to be turned back and forth from one
position to another to alternately open the open-
ings in the plate, thermostatic means for turn-
ing the valve, means between adjacent sides of
the plate and valve for separating them during
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turning of the valve from one. position to the
other while allowing them to be brought into

contact in each position, and resilient means nor- ‘

mally urging the valve and plate into such con-
tacting relation.

- 9. A thermostatic valve for controlling water
circulation comprising a plate-having openings,

-a valve adapted to be alternately moved over the

plate from one position to another to alternately
open the openings in the plate, thermostatic
means for moving the valves aiternately from one

3

position to the other depending upon variations
in temperature, cam means between the valve

and plate for separating them when the valve is

moved from one position to the other while al-
lowing the valve to move into contact with the
plate at each of said positions, and means nor-
mally urging the valve and plate together so as
to bring them into contact in each of sald posi-
tions.
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