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My invention relates to an apparatus for

t1h/1no fuid fuels.

The Drmmpal ob]ect of my . invention is
to devise an apparatus of the gas range type
that is intended more especmlly for use with
tank fuels, as contrasted with piped. fuel
dlstubut’on. and which is arranged to reg-
ulate the flow of the fuel from the tank in
accordance with the demand of the burners
therefor.

A further object is to devise an apparatus
of the char acter described, which is adapted
to secure a substantially 1nstantane0hs flow
of dry, combustible gas, without the neces-
sity for priming or preheating the burneLs,
whether the fuel be a gas or hqmd

A further object is to y effect the above noted
results through utilizing present standard
gas ranges in connection with a device for
regulating and preheating the fuel flow; as
hereinafter described. :

My improved apparatus is more pav tlcu]m -

ly intended for the utilization of liquefied

casing head gas, or'a ‘similar natural gas
fuel. This gas is compressed under a pros-

sure of seve ntv—ﬁve or more pounds into a
liquid state and is distributed in containers,

thus providing in a.concentrated form an
amount of gas which becomes relatively large
by volume when expanded to a pressure
slightly above that of the atmosphere: - Due
to its extremely volatile nature and the high

tank pressure, it is deemed inadvisable to
derc*\a upon the usual range cock as a means

{f flow control, this conclmion being further

sfrc**lrrthe*leﬂ by the fact that when e\pqnd-

od to a. working pressure, the gas is com-
paratively wet and hence not in the most
desivable condition for combustion. Some
form of preheating is therefore imperative
and, in my Jmomved apparatus, this phase
of the p‘oblenﬁ has been solved so that the
(uymﬂ of the expanded gas and the régula-
tion of the flow thereof are interrelated fun"
tions.

Essentially, my inv enmon COMPrises a com-
mercial type 'of gas range, to the manifold
or tail pipe of which is secured a generat-
ing control tube, the latter in turn being
connected to a suitable tank which contains

the fuel. This tube is constructed and ar-
ranged to secure the flow of fuel from the
tank at a rate depepdent upon the demand
of the burners. - In passing through the tube,
the expanded gas is dried elcc*‘*lc'aﬂy, the
drying being a continuous or intermittent
process, as the ra pld)’@y of CO‘lSLIlnlJtTOIl die-
bates and regardless of whether any of the
burners are in opemtmn Accordmcﬂy, dry
combustible gas is always qccesmble for in-
stant use.

Hence, it will be obvious that my 1mpr0\ efl
ftppﬁratm renders available, without ' the
necessity for extensive pipe line systems, a
fuel havmg a thermal content which is su-
perior to those cooking ranges which utilize
kerosens, gasohpe fmd similar liquid fuels.
Moreover, these latter are transformed to a
gaseous state with some dmlkulty and are
o*‘dmaulv not ca pable of instant use.

For purposes of 1huswamon my invention
has been shown as comprising a simple four
burner range, but it is to be understood that
the presence of additional or a less number
of burners does not hect its efficient oper-
‘1t10n ) :

These and
will be set forth in the following specifica-
tion, refevence being had to the accompany-
ng dwwm gs, and the novel means by which
said objects are effectuated will be definitely
po mted out in the claims,

In-the drawings:

Fig. 1isa Dhn view of four burner range
emborlymg the featnres of my invention.

Fig. a view 1001 ting in the direction
of the arrow 2 in Fig. 1 R

Fig.g an anu{:cd sectional elevation
of the generator o:*iml tube, wl.vn viewed
n the ¢ Qction { the avrow 2 in Fig. 1.

Fig. 4 is an mﬂm ged v1eW of the left hand
poﬁmn of Fig. 3.

Tig. 5 is a view looking in the direction of
the arrow 5 in Fig. 4.

Fig. 6'is a section’ alono the line 6—6 in
Fig. 4 looking in the direction of the arrows,

Fig 7 is an elevation, partly in section; of
the valve used in my improved apparatus.

Fig. 8 is a section along the line 88 in
Fig. 4, looking in the direction of the arrows.

further objects of my invention
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TFig. 9 is a diagram of the electrical con-
nections as used in my invention.

Fig. 10 is a section along the line 10—10
in Fig. 4, looking in the direction of the ar-
TOwsS.

Tig. 11 shows a modified arrangement of
a portion of the structure shown in Fig. 4.

In the drawings:

The numeral 10 represents a tanlk, contain-
ing the liquefied natural gas product, which
serves as a source of fuel supply. From said
tank leads a supply pipe 11 in which may be
placed the valve 12 as a means for isolating
said tank whenever required. One end of
the pipe 11 is connected to a valve housing 14
by means of a nipple 13.

Said housing is mounted within one end of
a casing 15 and is flanged as at 16 for secure-
ment thereto. A gasket 17 may be interposed
between said flange and casing to provide a
gas tight connection at this point. Aligned
passages 18 and 19 of different diameters are
provided in said housing, the former being
threaded for a predetermined portion of its
length, and the junction of said passages
forms a valve seat 20.

A valve 21 is slidably mounted in said pas-
sages, being composed of a stem 22 which 1is
arranged in the passage 18 and a stem 23
which is disposed in the passage 19. The
stem 23 extends bevond the end of the hous-
ing 14 for coacting with a part hereinafter
desceribed. At the junction of said stems is
formed a radial projection 24 which has bear-
ing contact with the wall of the passage 18
and on the stem 23 is provided a tapered por-
tien 25, formed of some deformable metal
such as lead, which serves as a valve face for
engagement with the seat 20. The valve 21
is normally maintained in engagement with
said seat through the medium of a spring 26
which encircles the stem 22 and is interposed
between the projections 24 and a nut 27
which is threaded in the passage 18. The
stem 92 fits loosely within said nut so that
fuel nay pass freely at this point and extends
through said nut sufficiently to always main-
tain engacement of a pin 28. seenred in said
put. with a slot 29 formed in the stem 22.
Accordingly. the valve 21 is restricted to a
pure longitudinal movement. Said nut may
have slots 80 by which it may be adjusted to
obtain any desired compression of the
spring 26.

The purpose of this arrangement of said
valve is to secure a complete closing of the
passage 19 at such times as said valve may be
in a closed position, thereby eliminating mi-
nute leaks that may occur through an im-
perfect seating caused by a rotation of said
valve. In placing the valve in position, it
will be given a driving movement that is suf-
ficiently severe to cause the soft tapered por-
tion 25 to flow into and take the precise shape
of the seat 20. Since said valve is incapable
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of rotation, this construction insures a per-
fect sealing of the seat 20 at all times when
the portion 25 is in engagement therewith.

The casing 15 may be of any desired length
and at the end opposite to the housing 14, a
tube 31 is inserted having a flanged end 32
for securement to said casing. A gasket 33
may be interposed between said flange and
casing. The inner end of said tube is closed
as at 34 and one end of a stud 35 is mounted
therein. An adjusting nut 36 and a lock nut
87 are threaded on the opposite end of said
stud, the former nut being positioned at some
predetermined distance from the end of the
stem 23, depending upon the characteristics
of the range with which my improved flow
regulating mechanism is used. It will be ap-
parent that the tube 31 is both secured and
supported at one end through the flange 32,
but at the opposite end 1s only supported by a
series of radial projections 38 which extend
inwardly from the interior walls of the cas-
ing 15. Accordingly, when said tube is heat-
ed, as hereinafter described, its length will
be increased in the direction of the stem 23.

An electric heating element 39 of approved
type is disposed within the tube 31 and from
said element leads 40 and 41 extend without
the casing 15. ,

An opening 42 is formed in the wall of the
casing 15 at a point which is preferably con-
venient to the nuts 86 and 37, so that the lat-
ter may be readily adjusted without the neces-
sity for removing the tube 31 from said cas-
ing. A diaphragm 43 closes said opening and
is secured in position by means of a ring 44
which is attached to said casing. (Gaskets 45
mav be interposed between said diaphragm
and casing and batween said diaphragm and
ring. A stud 46 issecured in said diaphragm
and an adjustable sleeve 47 is threaded there-
on. Said sleeve extends upwardly through
a passage 48 which 1s provided in a cap 49
that is secured to a ring 44, Said cap is
formed of an appropriate insulating mate-
rial and 2 spring 50, which encircles said
sleeve and is interposed between said cap
and diaphragm, normally maintains the lat-
ter in the position shown in Fig. 4, or assists
in returning the same when displaced there-
from.

A flat spring 51 is secured at one end to
the cap 49 and has electrical connection with
the lead 40. A contact 52 is formed on said
spring and normally has engagement with a
contact 53 which is also secured on said cap,
the contact 53 having electrical connection
with the lead 54. A hole 55 may be formed
in the spring 51 above the sleeve 47 so that the
latter may be readily adjusted, for any indi-
cated movement.

The opposite end of the lead 54 is con-
nected to a suitable source of electrical en-
ergy, which is indicated generically by the
battery 56 and from said battery, the lead 41
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p“sces to the heating element ‘39 A gswiteh
57, which is closed “under ordinary domes-
t1c conditions, is disposed between battery
56.and heating elem ent 39. If the use of the
range should e discontinued for any con-
siderable length of time, the switch 57 will be
opened to prevent the consumption of cur-
rent.  Erom the foregoing, it will be under-
stood that the -electrical circuit. comprised
within my regulating mechanism, consists of
the following parts, a source of electrical en-
ergy 56, lead 41, heating element 39, lead 40,
spring 51, contacts 52 and 53, and lead 54,
Under oxdmazy operating CODdlulOl’l‘S, this
circuit is inte Umttendy bioken between the
contacts 52 and 53.

A second o p\,nmg 58 is provided in the wall
of the casing 15 at any convenient point and
an- elbow 59 is secured therein.
The other end of said elbow is attached to
one end of a tail pipe 60 on a range 61.  Said
pipeis in communication with the usual mani-
fold 62 from which suitable pipes connect
with hurners 638. - The usual gas cocks 64 may
be provided to vary: the size of flame de-
sired. . Under certain conditions, the casing

15 may be connected directly to the manifold
The tail pipe 60 and manifold 62 will

6.4
be given a slight gradient in the direction of
the casing 15 in order to dr ain any conden-
sation that may occurinto said casing. By

this construction, leak wage at the cocks 64 is

prevented.  The operation of my improved
range is as follows

Assuming that the various clements are as
shown in the drawings, with the cocks 64 in
a closed position, it will be apparent that the
valve 21 will be closed, owing to the pres-
sure in the tank 10 and the 1mpulse exerted
by the spring 26. The contacts 52 and 53 be-
ing in éngagement, an slectrical current will
flow through the cirenit heretofore deseribed
to heat the element 39-and accordingly the
tube 31.  From this heating two vesults io

fows first, the temperatiire of such gas as may
exish within the casing 15 will be rais cd, there-
by drying said gas and raising its pressure,
and second, the tube 31 will increase in 1@110'tl1,
thereby moving the nut 36 toward the stem
23. Under the conditions just described, the
initial position of the nut 26 is so arranged
with reference to the stem 23 that engagement
of these parts will not occur before the pres-
sure within the casing 15 has risen to an ex-
tent that will move the diaphragm 43 upward-
v and thus cause a- hitmo of the contact 52

away from the contact 03, thrOUOh the inter-

action of the slecve 47 with the spring 51.
Th electrical circuit is then broken and the
heating element, 39 cools, thus causme g, con-
traction of the tube 31.

The foregoing operation contmues indefi-
nitely so lono as the switch 57 is maintained
closed. The only fuel which passes through

' this cycle is that which is contained within

3

the casing 15 and allied parts, since the valve
21 is not opened by the chsn% in length of
the tube 31. It will be ‘1ppal\ﬂ1t that this
manner of functioning renders instantanecous-
ly avai ilable a dry, combustible gas, regard-
less of the condifion in which the fuel may
have emerged from the t:mk 10:

If now one of the cocks 64 is opened, the
pressure within the casing 15 falls, and if not
already in engagement, the contacts 52 and
53 are brought into this position through
the return of the diaphragm 43 to a hori-
zontal position by means of the spring 50.
The electrical current then continues, or be-
gins, to flow as the case may be and the tube
31 increases in length, until the nut 36 bears
against the end of the stem 31 to open the

valve 21 and admit new fuel to the interior
of the casing.” In passing around the valve
21, the liquid from the tank 10 is throttled
and reduced in pressure to such an extent
as to transform the same into a moist, gas-
eous condition, the relation between the valve
91 and seat 20 in respect of size and shape
being such as to obtain this result. When
a supply has been established which is ade-
quate for the demand of one burner, the
pressure within the casing 15 will rise to
cause a movement of the diaphragm 43 and
a consequent interruption of the circuit at
the contacts 52 and 53. The tube 31 then
decreases in length, as hereinbefore  de-
scribed, -and ‘the valve 21 moves toward a
closing position.  Said valve may . actually
achieve full closur e, or prior to that time, Lhe
electrical circuit may again be closed to cause
a resumption of the lenothenmo of the tube
31 under the mppncamon of heat. Accord-
ingly, it will be obvicus that said valve may
slowly float between a fully closed position
and that to which it was originally opened,
depending upon the demand of the burner
63 for fuel. During this operation, the heat-
ing of the tube 31 not -only controls the ad-
mission of fresh fuel but also preheats and
thoroughly dries the same on its journey
to the burner, so that it arrives in a condi-
tion that is most desirable for efficient. com-
bustion.

If other burners are subsequently opened,
the foregoing procedure is repeate d, except
that the pemods of closure of the electrical
circuit: will be lengthened thereby securing
an increased opening of the valve 21 in order
to provide a supply of fuel that is commen-
surate with the demand. If .one or more
burners are in operation and all, or less than
the original number are extinguished, the
flow of fuel, which had been established to
meet the original demand, exceeds the new
requirement. Hence, the pressure in the cas-
ing 15 will rise rapidly to.cause an inter-
ruptlon of the current flow, a contraction ot
the tube 31, and a movement of the valve
21 towards a closing position. ‘This condi-
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tion will obtain until the excess supply with-
in the casing 15 has been utilized by the
burner or burners then in operation, or the

gas has been condensed to a liquid owing to
temperature conditions, whereupon the dia-
phragm 43 will return to the Dosﬁlon shown
in Fig. 4 and movement thereafter ofthevalve
21 will depend upon the demand of the burn-
ers then functioning, in the manner herein-
before described.

It is contemplated that the diaphragm 43
may be made of a sufliciently resilient mate-
rial as will obviate any necessity for the
spring 50. This modified construction is il-
lustrated in Fig. 11, the arrangement there-
in being identical with that heretofore de-
scrlbed except that the cap 65, which occu-
piesa posmm similar to the cap 49.1s formed
with a depending portion 66. In its un-
ward movement under the action of the pres-
sure within the casing 15, the dl.q)hm'vm
43 will abut against S‘lld po rtion as a limit-
ing stop. Said portion will be disposed a
distance above said diaphragm so that when
the latter contacts therewith, the contact 52
will be moved from engagement with the
contact 53. When the pressure in said cas-
ing falls, said diaphragm will return to its
original position by reason of its inlerent
resilient property.

Frem the foregoing. it will be m)pnent
that T have not only devised a method fO"
regulating the flow of a fluid through = valve,
but T have provided an = 'rfmgemm}t which
operates with rapidity in respouse to chang-

ing condltlons of operation and with a high

degree of precision. During such times as
the range is not in operation, the heating
of any gas that may reside within the cas-
ing 15 pxoceeds without change, subject to
the intermittent cessation of “cnrrent flovw
which occurs and lasts at and for short in-
tervals. Dry combustible gas is therefore
instantaneously av 'ulﬂ,le at all times with-
out the nccessﬂ:v for a preliminary warm-
ing or priming period.

‘While T have shown one set of clements
and combinations thereof for cffectuating
my improved apparatus and method of
handhntr the fuel supply. it will be under-
stood that the same are for the purpose of
illustration only and in nowise to limit my
construction to the exact forms and strue-
tures shown, for many changes nmay be made
therein ‘.vlthout de‘)‘utmﬂ from the spirit of
my invention.

I claim:

1. The combination with a source of fluid
fuel, of means for Lurning said fuel, and
flow regulating means mterpo:ed between
said source and burning means comprising
a valve bilased in a closmw direction, a heat
expandible member ar ranved In operative re-
lation to said valve, means for applying heat
to said member to expand the same and open

1,741,725

said valve, and means for regulating the ap-

phcatmn of heat to said member controlled
by the pressure on the exhaust side of said
valve.

2. The combination with a source of fluid
fuel, of means for burning said fuel, and flow
regulating - means interposed between said
souree and burning means comprising a valve
biased in a closmrr direction, a heat C\pd‘ld-
ible member arranged in opﬂratwe relation
to said valve in the path of said fuel for pre-
Leating the same, means for applying heat
to Q'ud [member to expand the same a and open
sald valve, and means for regulating the ap-
plication of heat to said member controlled
by the pressure on the exhaust side of said
valve. :

3. The combination with a source of.fluid
fuel, of means for burning said fuel, and flow
regulating means interposed between said
source and burning means comprising a valve
biased in a closing divection, a heat ex pand-
ible member arr'uwed in operative relation
to said valve, an electric heating clement
operatively associated with said member for

reating and expanding the same to open said

valve, ‘and means for regulating the passage
of current through said element in compli-
ance with the pressure on the exh mut side of
said valve.

4. The combination with a source of fluid
tuel, of means for burning said fuel, and flow
m’mhtmg means inter po\ed betw(ﬂn said
source and burning means comprising a valve
biased in a closmrr direction, a heat expand-

ible member 'uranged in operative relation
to said valve, an electric heating element
operatively associated with said m rember for
heating and expanding the same to open said
valve, and means for regulating the passage
of current through said element controlled l*v
the pressure on the exhaust side of said valve.
The combination with a source of fluid
fuel, of means for burning said fuel, and flow
regulating means interposed between said
source and burning means comprising a vaive
hiased in a cIosmg direction, a heat c‘:}nmd-
ible member arranged in opelatlv relation
to said valve and in the path of said fuel,
an electric heating element operatively asso-
ciated with said membeér for heating and ex-
panding the same to open said \“ﬂvc, and
means for regulating the passage of current
through said element in (:ompll(m(n with the
pressure on the exhanst side of gaid valve.

6. The combination with a source of fluid
fuel, of means for burning said fuel, and flow
regulating means interposed between said
scurce and burning means comprising a valve
biased in a closing direction, a heat expand-
ible member arranged in operative relation to

said valve, and means for intermittently ap-
plying heat to said member to expand the
same, thereby cavsing movements of said
valve as said member expands and contracts,

70

75

80

85

90

100

10

120

120



10

15

20

25

30

35

1,741,725

said intermittent means being controlled by
the pressure on the exhaust side of said valve.

7. The combination with a source of fluid
fuel, of means for burning said fuel, and flow
regulating means interposed between said
source and burning means comprising a cas-
ing, a valve biased in'a closing direction
mounted in the inlet end of said casing, a
heat extendible member arranged in said cas-
ing in operative relation to said valve, means
for applying heat to said member to lengthen
the same and open said valve, and means for
controlling the application of said heat de-
pending upon the pressure on the exhaust side
of sald valve.

8. The combination with a sonrce of fluid
fuel, of means for burning said fuel, and flow
regulating means interposed - between . said’
source and burning means comprising a cas-
ing, a valve biased in a closing direction
mounted in the inlet end of said casing, a
heat extendible member arranged in said cas-
ing in operative relation to said valve, means
for varying the initial length of said member,
means for applying heat to said member to
lengthen the same and open said valve, and

‘means for controlling the application of said

heat depending upon the pressure on the ex-
haust side of said valve.

9. The combination with a source of fluid
fuel, of means for burning said fuel, and flow
regulating means interposed between said
source and burning means comprising a cas-
ing, a valve biased in a closing direction
mounted in said casing, a hollow metallic
tube arranged in said casing with the end

“ thereof in operative relation to said valve,
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an electric heating element mounted in said
tube; and means for regulating the passage of

current through said element controlled by

the pressure on the exhaust side of said valve.

10. The combination with a source of fluid
Tuel, of means for burning said fuel, and
flow regulating means interposed between
said source and burning means comprising a
casing, a valve biased in a closing direction
mounted in said casing, a hollow metallic
tube arranged in said casing with the end
thereof in operative relation to said valve,
means for varying the initial length of said
tube, an electric heating element mounted in
sald tube, and means for regulating the pas-
sage of current through said element con-
trolled by the pressure on the exhaust side
of said valve, :

11. The combination with a source of fluid
fuel, of means for burning said fuel, and
flow regulating means interposed between
sald source and burning means comprising
a non-rotatable valve biased longitudinally

in a closing direction, a heat expandible mem-

G5

ber arranged in operative relation to said

- valve, means for applying heat to said mem-

ber to expand the same and open said valve,
and means for regulating the application of

5

heat to said member controlled by the pres-
sure on the exhaust side of said valve.

12. The combination with a source of fluid
fuel, of means for burning said fuel, and
flow regulating means interposed between
said source and burning means comprising a
casing, a valve biased in a closing direction
mounted in said casing, a heat expandible
member arranged in said casing in operative
relation to said valve, means for applying
heat to said member to expand the same and
open said valve, a diaphragm actuated by the
pressure in said casing, and means operated
by the movement of said diaphragm for con-
trolling the application of said heat.

13. The combination with a source of fluid
fuel, of means for burning said fuel, and

flow regulating means interposed between '

said source and burning means comprising a
casing, a valve biased in a closing direction
mounted in said casing, a heat expandible
member arranged in said casing in operative
relation to said valve, an electric heating ele-
ment operatively associated with said mem-
ber for heating and expanding the same to
open said valve, a diaphragm actuated by the
pressure in said casing, and means operated
by the movement of said diaphragm for con-
trolling the passage of current through said
element. '

14. The combination with a source of fluid
fuel, of means for burning said fuel, and
flow regulating means interposed between
said source and burning means comprising
a casing, a valve biased in a closing direc-
tion mounted in said casing, a hollow metal-
lic tube arranged in said casing with the end
thereof in operative relation to said valve,
an electric heating element mounted in said
tube for lengthening the same and opening
said valve, a diaphragm actuated by the pres-
sure in said casing, and means operated by
the movement of said diaphragm for control-
ling the passage of current through said ele-
ment. ' ‘

15. The combination with a source of finid
tuel, of means for burning said fuel, and flow
regulating means interposed between said
source and burning means comprising a cas-
ing, a valve biased in a closing direction
mounted in said casing, a hollow metallic
tube, adjustable in length, arranged in said
casing with the end thereof in operative rela-
tion to said valve, an electric heating element
mounted in said tube for lengthening the
same and opening said valve, a diaphragm ac-
tuated by the pressure in said casing, and
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means operated by the movement of said dia- -

phragm for controlling the
rent through said element.
16. The combination with a source of fluid

passage of cur-

“fuel, of means for burning said fuel, and flow

regulating means interposed between said
source and burning means comprising a valve
biased in a closing direction, a heat expand-
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ible member arranged in operative relation to
said valve in the path of said fuel for pre-
heating the same, means for applying heat
to said member to expand the same and open
said valve, and means for regulating the ap-
plication of heat to said member in compli-
ance with the pressure on the exhaust side of
said valve, said flow regulating means being
arranged at a lower elevation than said burn-
ing means to receive the condensation of said
fuel.

17. The combination with a source of fluid
fuel, of means for burning said fuel, and flow
vegulating means interposed between said
source and burning means comprising a cas-
ing, a valve biased in a closing direction
mounted in said casing, a heat expandible
member arranged in said casing in operative
velation to said valve, means for applying
heat to said member to expand the same and
open said valve, a diaphragn: actuated by the
pressure in said casing, means operated by
the movement of said diaphragm for control-
ling the application of said heat, and means
for limiting the movement of said dia-
phragm.

In testimony whereot, I afiix my signature.

WILLIAM C. McKEOWN.



