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. . S .
To all whom it may concern:

Be it known that I, AreErr AwTON
FroeenvLicH, a citizen of the United States,
residing at Toledo, in the county of Lucas
and State of Ohio, have invented a certain
new and useful -Improvement in -Thermo-

stats, of which the following is a full, clear,

and exact description.

This invention relates to thermostatic de-

vices and more particularly t¢ a‘valve con-
struction which governs the flow of'the fluid
whose movement is to be regulated. -

More particularly, the purpose of the in-

_ vention is to provide a valve construction
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and operative adjuncts which will be. sensi-
tive to changes of the thermostatic element
and thereby give gquick adjustment of the
valve. o o o "
Generally speaking, the invention. com-
prises the elements and combinatiéns there-
of ‘sei, forth in the accompanying claims. .

panying drawings, forming a portion of this-

specification, in which— . =

TFigure 1 is an elevation, partly in section
of one:-form of the thermostatic device and
the valve casing showing.the:-valve in place;
Fig. 2 is a sectional elevation showing the
same construction of the valve; Fig. 3 isa
top plan view of the valve casing; Fig. 4 is
a vertical. sectional elevation of a modified
form of valve; Fig. 5 is also a sectional ele-

vation of a.still further modified form of

valve; Fig. 6 is a plan view'of a part of the
valve shown in Fig. 5; and Fig. 7 is a sec-
tion on line 6—6 of Fig. 4 in direction of
the arrow. o

The construction herein outlined is more
particularly intended to govern the flow
of fuel gas to be turned beneath a receptacle
containing some substance in which a ther-
mostatic element is immersed.

Referring to the construction shown in

Figs. 1 and 2,.1 indicates the casing which is
provided with a-central hollow chamber 2,

from which is a passagéway 3, communicat-
ing with the central chamber 2 near the up-
per end thereof. Communicating with this
passageway 3 is a pipe 4, by ‘which the gas
1s supplied to the interior of the valve cas-
ing. The passageway 2° serves to conduct
gas to a pilot burner situated beside the
main. burner. There is a bypass 5 which
communicates with the chamber through a
passage 6. This bypass is controlled by a
threadgd valve stem- 7 which is. provided
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_»with 4 suitable hea’d,‘ it b'éixig'lifldei‘st_imd-

that the position of this valve stem in the

bypass 5. determines’ the quantity. of gas
which may pass from the chamber to the

bypass. “Within the ~central chamber 2 .
‘there is a piston valve 10 which is provided
with a packing strip indicated at 102, Thig .

valve 10 has a close fit with the walls of the.
chamber so that no-gas may escape from
above the valve to the portion of the chawn-
ber below the valve around the outside of-

."the valve itself. - Thisvalve has a hollow in-

terior portion and has an upwardly exiend-
ing part-11 which is hollow und is purtialiy
open so as to permit gas within the upper
part of the chamber 2 to pass through the

center of the valve 10."To. the projecting

portion 11 there is secured a threaded rod
12, the rod having a swivel connection with
the portion 11.. This rod extends through

~ the top part of { e casing 1, and has a
Reference should be had to the dccom-.

threaded = engagement with the opening’
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through which it extends.  The upper part .

.of the rod 12 is provided with a nut 13, or

other suitable means to turn it, and there is

80

also upen this rod 4 nut 14 by which the rod - -

"may be locked in .its adjusted position.

From the lower part of the valve disk 10

“there is a circular skirt depending; the low -

edge of the- skirt being reduced in area

85

so as to form a blunt edge, The blunt edge -

just veferred to is adapted to codperate with

a flexible diaphragm 15, which diaphragm -

-forms a part of a receptacle’ which is-adapt-

ed to hold :ome 1eadily expansible substance

“such as mercury. In the present -instance,

the thermostat comprises a -bulb 16 having a
pipe 17 extending therefrom, This pipe

communicates with a casing 18 which has a |

hollow exterior, and one or.more holes 19
which extend from the interior of the cas-
ing to. an outer surface thereof against
which surface the flexible diaphragm 15 is
adapted to lie. The function of the recep-
tacle 16, pipe 17 and casing 18, forming as
they do a thermostatic device, is well known_
and needs no amplification. . The dia-
phragm 15 may be secured upon the casing
18 in any desirable manner, it being simply
necessary that the diaphragm be rigidly
held at the peripheral portions and free to

“extend and contract to cobperate with the

valve 10. A very desirable way of securing
the diaphragm:in proper position is by
means of a ring 20 which is provided with a

central opening indicated at 21, through
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which the central portion v.eiie &iiaphragm
“may extend. . The rm% 1g- provided-with a
series of concentric ribs 22 upon-its lower

side, while the adjucent face of the casing 18

is alse provided with ribs 23 which are con-
centric. The ribs 23 are so positioned as to
be disposed opposite to the grooves between
the ribs 22 when the casing 18, and the ring

N

20 are secured together. The diaphragm -

is engaged by the ribs upon the members 18
and 20, and wheén these members are secured

10

together, the diaphragm is very tightly held

and prevents any creeping. The ring 20
and casing 18 may be secured together in
any desired manner, and-for the purpose I
‘have indicated screws, one of which is seen

1

at 24. The ring 20 is secured to the casing
:1.in: any preferred manner, and for this:

purpose I have indicated screw bolts, one of
‘which is indicated at 25. Tt will be appar-
ent from the construction illustratéd that the
ring 20:and casing 18 may beé removed from
the valve casing without in any way dis-
turbing- thie - expansible material- which is

. ‘70

25 within the -thermostatic. device, which is:

quite a desirable feature, inasmuch ‘as it is

requently  desirable to, disassemble the

anism, and it is quite inconvenient for
thermostatic device and the expansible

the:

+n- thaterial which it contains-are in danger of -

escaping. A packing 25* is inserted - be-
.tween the ring and the valve casing to pre-
vent the escaping of- gas.. The chambered
3 tor portion of the receptacle 18 is closed
¢ portion thereof by d-threaded screw

of 'a thermostatic - device .employing

gtantially all ‘removed from the device, In
:% # thermostatic device used in such-connec-
tion-agrherein disclosed, it is difficult to re-
move:the pocket of air which lies beneath
the diephragm. . To fill the thermostatic de-
“vice: with/mmercury as shown in Fig. 1, the
50 sameligturned 90 .degrees so that the screw

plug:26 is.uppermost, the plig 26 removed -

and'mercary poured in. - It will be clear that

the ;device:turnéd: as-suggested, brings the

sopeningss-19," one -above “the other. There-
-5 forejam il
B ¢ ‘opening, to the space beneath the dia-
1 and ag it rises thorein; it displaces
andsresults in the thermostatic device
gripletely filled with mercury,. Pref-
0 or more holes, such as repre-
entid ut’ 19 are provided, thus insuring
quitle4ction of the mercury upon the lower
portfon-'¢file diapkragm 18 - As herefn-
fove expieined, the valve 10 cobirerates wit:

is. the floxibie dizphragm 15 The diaphragm

s permits the-introduction -of -the’
merenry for instance, so that the whole sys-:
teny;receptacle 16, pipe 17 and receptacle 18-
may be completely filled. wvith: the mercury:
 Yt.will be appreciated: that the-dependa- . 25t
1 ‘raised an
mercliry assuries that the expansion of ths -
sveury is relied upon and that air is'sub-

ling the mercury flows-through the =

is pushed upward by the expansion of. the

~ mercury and according to the degree of ex-

pansion of the mercury, will approach the
valve 10 and eventually seat itself against
the valve to close the passage of gas. It
will be understood that regulation of the po-

:sition of the valve 10 in the chamber will

effect & variation.in the relationaship be-
tween the valve and the diaphragm 17. .

‘That is to say, the valve will be-closed upon
“a greater or less expansion of the mercury,

according to the adjusted position of the
valve 10. In this manner, the regulation of
the valve may be affected to regulate or stop
the flow of gas in accordance with the con-
dition 1t is fesired to maintain. SR
In Fig. 2 at 5* there is indicated a bypass

which supplies gas in-limited quantitiés to

18
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a pilot burner indicated at 5°. “The flow of -

gas is regulated by a valve as indicated:. A

85 .

very sensitive form of valve is shown in Fig. i

4. The form of casing and the other a

juncts such as the flexible diaphragm are as
substantially shown in Figs. I'and 2. With-
in the central valve chamber 27 there is a

similar to that previously described with
respect to the other valves. The gas with-
in the chamber may pass through the hollow
piston in the same manner as with the valve
10." The lower portioin. of the valve 32 is

- provided ‘with'a depending skirt:30 which
sarrounds“and partially incloses g ball 31.
This:skirt 30 is provided with openings 30* -
near the upper portion thereof; ‘which will -

permfit. the escape ‘of ‘gas from  the space
within: the: valve-above ‘the ball.- The: ball
31 rests-upon the disphragm 15 and will:-be

ball is raised the proper amount, it will seat
against a ledge 32 which is formed within
the:valve 28 and in so seating, it will shut
the valve and discontinue the flow of gas

‘through the valve.  This particular form of

valve 1s very sensitive, inasmuch as the con-
tact between the ball and the diaphragmis a
single point, and furthermore, this point is

substantially at the highest portion of the
“expansion of the diaphragm. Consequently,

it will very readily and quickly respond to
the pressure changes of the wercury. ¢ -
‘In the form of

shiding piston valve 33 which :is hollow and
is.supported by a threaded rod 84 which en-
gages with 2 threaded opening in the casing
in the same manner as hag been described
with respect totherod 12. Below the piston
vnive 38 and within the chamber of the cas-
2,6, i5 2 sécond valve member, the ssme com-
prising & central body portion 3% from

.90
hoilow piston 28 which engages with the -
side walls of the chamber. “This hollow pis-
ton is supported by a rod 29 in a manner

95
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lowered as the diaphragm is ex- .
.panded and contracted, due to.the expansion . -
-andcontraction  of the mercury. .When the
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the valve shown in Fig. 5~
‘the cpntral’ chamber 26 is provided with a
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which radiate arms 85* having curved sur-
faced portions, which bear against the sides
of the wall of the chambey. These arms are
spaced apart so as to permit the flow of gas
between the same when the valve is opea.
The valve member 34 will rest upon the dia-
phragm 15 and will be raised and lowered
as the diaphragm espands and contracts.
Upou the lower part of the piston valve is
a depending skirt having a blunt edge.
This edge is adapted to seat agaiust a
washer carried upon the upper part of the
valve member 34, and thereby discontinues
the flow of gas through the valve 33.
Having described my invention, I claim:
1. In a thermostatic fuel regulator, a cas-
ing having a chamber therein, provided
with openings at the upper and lower ends,
a flexible disphragm closing with one end of
said chamber, a fluid pressure thermostat
operating against one face of said dia-
phragm, a valve mechanism within the
chamber of the casing, said valve mecha-
nism comprising a piston member which
engages with the wall of the casing, said
pisten being hollow and having openings at
both ends thereof, a ball engaging with the
disphragm and adapted to engage with
and seat against the said piston member to
close the opening therethrough, and a ther-
mostatic device engaging the face of the

diaphragm. -
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2. In a thermostatic fuel regulator, a cas-
ing having a chamber therein, there bein

5 openings to said chamber at the upper an

lower portions thereof, a flexible diaphragm
cofperating with said chamber, a fluid pres-
sure thermostatic device pressing against
one face of the diapbragm, a valve mecha-
nism within said chamber comprising a pis-
ton which engages the chamber walls, said
piston being hollow and open at both ends, a
Hange depending from said piston, a bali
encircled by the flange, said ball engaging
with the flexible diapnragm, the ball being
adapted to engage with a portion of the pis-
ton to close the opening therethrough, and a
therirostatic device engaging a face of the
diaphragm.

3. Tn a thermostatic fuel regulator, a cas-
ing having a chamber therein, provided
with openings at the upper and lower ends,
a flexible diaphragm closing with one end
of said chamber, a fluid pressure thermostat
operating against one face of said dia-

phragm, a valve mechanism within the
chamber of the casing, said valve mechanism
comprising a piston member which engages
with the wall of the casing, said piston be-
ing hollow and having openings at both ends
thereof, a ball engaging with the diaphragm
and adapted to engage with and seat against
the said piston member to close the opeping
therethrough and a fluid pressure thermo-
stat engaging the opposite face of the dia-
phragm. ,

4. In a thermostatic fuel regulator, a cas-
ing having a chamber therein, there bein
openings to said chamber at the upper en
lower portions thereof, a flexible diaphragm
cobperating with said chamber, a fluid pres-
sure thermostatic device pressing against
one face of the diaphragm, a valve mecha-
nism within said chamber comprising a pis-
ton which engages the chamber walls, said
piston being hollow and open at both ends,
a flange depending from said piston, a ball
encircled by the flange, said ball engaging
with the flexible diaphragm, the ball being
adapted to engage with a portion of the
piston to close the opening therethrough,
and a fluid pressure thermostat engaging

-the opposite face of the diaphragm.

5. A thermostatic fuel regulator compris-
ing a casing having a chamber therein, open-
ings communicating with the said chamber
adjacent both ends thereof, a flexible dia-
phragm codperating with said chamber, a
fluid pressure. thermostatic device exeriing
pressure upon one face of the diaphragm, a
valve mechanism within the chamber, said
valve mechanism comprising a hollow pis-
ton which is open at both ends and formed
with a circular seat, a ball adapted to en-
gage with said seat to close the passage
through the piston, said ball also engaging
with the diaphragm, the piston being pro-
vided with a depending skirt which encir-
cles the bail, said skirt having openings
formed in said skirt near the upper por-
tion thereof to permit the escape of fuel
when the ball is not seated, and a fluid
pressure thermostat engaging the opposite
face of the diaphragm.

In testimony whereof, I hereunto affix my
signature in the presence of two witnesses.

ALBERT ANTON FROEHLICH.

Witnesses:

F. 1. Basky,
Georce E. MAYERs.
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