'Dec. 19, 1939. - E. G. STEFFEN

" 'VALVE STRUGTURE

- Filed March 3, 1939

FelG 7

‘?VQEéggiak

2 [N

£

2

5 =y
St T

| }qyqaﬁégﬂéﬁ%ii?gﬁﬁsgésﬁsé%ﬁm_ @k E /5 _ _ |
5 _-J d / "*‘\\ »h&\\‘A\\\\l“\\‘: H’ffffffyﬂ: ) ' J | 'I . 2 | )

i?:;_hjlv 4§;l

| J
B




10

15

20

25

30

40
- Ient.

b0

Patented Dec. 19, 1939

let valve.

2,183,825

UNITED STATES PATENT OFFICE

2183825
VALVE STRUUI‘URE
Elmer G. Steffen, Cleveland, Ohio |
~ Application March 3, 1939, Serial No.' 259,554

7 Claims.

This invention relates tc the art of valve struc-
tures for gas stoves. o

The type of valve structure now under consid-

eration comprises inlet and outlet openings and
in such valve structures heretofore it has been the
practice to set the size of the discharge orifice
‘which would then remain the same for all of the

sizes of the variable inlet opening. With such
structure and manner of operation, the reduction
in the size of the inlet means a corresponding de-

crease in pressure befween the inlet and outlet
-and likewise a decreased velocity at the outlet

orifice. The result is a reduction in air entrain-

ment and a sluggish flame lacking in heating |

efficiency.

In an attempt to improve this sttuation, there

have been devised valve structures with a plu-

rality of discharge orifices of different sizes cor-

responding with the differeant positions of the in-
But such a valve structure ebwously
involves considerable increase in cost. |

The object of the present invention is to de-
vise g valve structure in which the velocity of flow

at the discharge orifice may be varied without
any reduction of pressure between the inlet and
the discharge orifice.

| More specifically, the object of the present in-
vention entails the provision of an adjustable

valve at the single discharge orifice while main-
taining a pressure between said inlet and outlet

at least corresponding: with the degree of open-~

ing at the outlet orifice at any given time.
A further object is to devise such a valve struc-

ture in which there is provided a unitary means

for simultaneously manipulating the valves at
tiie inlet and outlet openings. |
Another object is to devise such a valve struc-
ture in which the same can be operated in either
direction of rotation, with an improved relative
arrangement of the several pemtmns of adjust-

~ A still further object is to devise such a valve
structure that still maintains the conventional

and accepted design of the valve body in general

and that entails only reasonable cost 1n mani-

. facture.

Other objects will appear from the fellewmg
description and claims when considered together
with the accompanying drawmg

. Figure ‘1 i1s a sectlona.l view of my improved
valve structure;

Figure 2 is a view taken on hne 2—2 of Fig-'

ure 1;

" Figure 3 shows in elevatmn the panel with the

(Cl. 277—25)

several positions of the valve handle marked
thereon;

Figure 4 is an end elevation: of the valve struc-

ture itself with the handle removed;
Figure 5 is a view taken on line —> of Fig-

ure 1:

Figure 6 1s a view taken on line 6—6 of Fig-

ure 1:

Flgure 7 is an elevation of the needle valve
and its control member;

Figure 8 is an end view thereof;

Figures 9 and 10 are views of the cam member;

Figures 11 and 12 are views of the centralizer;

Figures 13 and 14 are side elevations of the

Valve structure Vlewed at ninety degrees to each
- other. ,:

It is to be understood that the present form
of disclosure is merely for purposes of illustration
and that there may be devised various modifica-
tions without departing. from the spirit of the
present invention, -as herein set forth and
claimed.

Referring to the accompanymg drawing, the
valve body | has the inlet 2 and the rotatable
plug valve 3 for controlling the flow there-
through. As will be observed from Figures 2 and
3, this valve is formed so as to provide three fully
open positions and a closed position. The valve

3 is maintained in assembly by the coil spring §,

the outer end of which abuts against a latching

washer 9 so as to resiliently hold the same against

the cap 6 secured to the valve body |, by screws 13,
as indicated in Figures 13 and 14. The washer
5 is carried by the rotatable stem or shaft 14 of

the valve and has raised portions 15 adapted for
‘engagement in corresponding radially extending
slots 16 in the cap 6 so as to determine the sey-
eral positions of the valve and to indicate the

same by a clicking sound as these parts come into
engagement with each other. These several posi-
tions are those indicated visually on the panel P
in Figure 3.

- The outlet end of the valve body | has the ori-

- fice cap or hood 1 in screw threaded engagement

with the reduced end portion thereof, the cap T
having the discharge outlet or orifice 17T with
which the needle valve 8 co-operates. The needle
valve 8 is provided at its rear end with the flat
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control member 9 diametrically thereof, and the

member 9 is capable of straight-line, axial move-

ment in diametrically disposed grooves 18 in the
valve 3, ds indicated in Figures 1 and 5.  Thus

60

the valve 8 will turn with the valve 3 but will have

‘axial, slidable movement relatively thereto as wii l o
06

more fully appear below
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The control member 8 has its forward edge
formed with the shoulder portion indicated at 18
for co-operation with the cam member 0 which
is mounted within the valve body &8 and through
which the control member § extends.
trol member 9 is held in operative engagement
with the cam member {8 by the coil spring [
which bears at one end against a shoulder 3%
formed in the axial bore 36 of the valve plug, and
I have provided the centralizer open disk (2 in
the orifice cap 7 for the purpose of maintaining
the movement of the .needle valve 8 along &
straight line and centrally of the orifice {7. As
indicated in Figures 6 and 11, the centralizer {2,
as here shown, has four prongs. ;

When my valve structure is installed, the cap
T will be set with respect to the needle valve §
so as to establish an orifice corresponding . to
‘“low” position of the fiow control means. There-
after there will be no adjustment of the cap 7
which thus remains in fixed position, but varia-
tions in the size of the orifice {7 will thereafter
be effected solely by rctation of the handle 20

for operating the valve 3.

For instance, with the handle 20 occupymg
position marked “off”, there will be no flow of
gas tnrough the valve; but when the handle is
turned to “high”, or “medium?”, the needle valve
8 will be automatically and simultaneously ad-
justed accordingly so as to vary the size of the
orifice 7. However, the nressure back of the
orifice §i7 will be the same for all open positions
of the valve 3. Likewise when the handle 21 is

-moved from either “high’” or “medium” posi-

tion to “iow” position, the orifice 7T will be cor-

. respondingly reduced by automatic and simuita-
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neous edjustment of the needle valve 8, but with-
out any reduction in the pressure back of the
orifice {7, due to the fact that operation of the
valve to increase or decrease.the inlet flow of
zas automatically regulates the size of outlet
correspondingly. Thus the velocity at the outlet
orifice wiil be automatically regulated in ac-
cordance with the size of the orifice 17.

Thus I am enabled to obtain multiple fow con-
trol with but a single outlet or orifice, at which

point alone the control of flow and hence velocity

is accomplished and without any reduction in the
pressure between the inlett 2 and outlet {17.

The amount of flow is controlled by the height
of the predetermined ofi-sets 21, 22 and 23 of the
cam {0 which correspond respectively to the

three positions of the valve 8 in regulation of

the flow, namely “high”, “low”, and “medium?”’.
There is a rise of twenty-five one-thousandths of
an inch between low and high positions and from
low to medium position a rise of about half that
much.
elevation for “off” position. The narrow spaces
24, 25 and 26 between the cam elevations con-
stitute inclines to facilitate movement of the
control member from one elevation to another.
The valve 3 can be rotatably operated in either
direction and the cam (0 is so constructed and

arranged that the valve must always bhe turned
from ‘“off” position to either “high” or “medium”

position, as will be seen from Figure 3, and can
not be turned from “off” position directly to
“low” position. In this way, the danger of the
gas failing to be lighted is reduced to 2 minimum
if not eliminated. -

From Figure 2 it will be seen that except when
the valve 3 is closed, there will be permitted a

flow of gas through the valve structure because

of the relatively large size ¢of the inlet 2 as com-

The con-

“High” elevation 21 also serves as the
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pared with the two smaller closed pfortions be'-: "

tween the ports of the valve member 3. Thus
the gas will not be shut off while turning the
valve between the “high”, “low” and “medium”
positions, but the only time when the gas will
be completely shut off will be when the valve
occupies “off” position. |

It should be explained that although the pres-
sure at the orifice will build up somewhat when
the needle valve is in restricted position, as com-
pared with the pressure during fully open posi-
tion, and thus the pressure is not absolutely con-
stant yet it is considered to be substantially so.

With my device, there is obtained better air en-

- tralnment and consequently a better flame.

Also, there is realized a saving in gas consump-
tion because of the increased efficiency of the
flame produced with my valve structure.

- While my present improved valve structure is

- especially useful in a gas stove, yet it is to be un-

derstood that it is capable of more general use
and the scope of the present invention is to be
interpreted accordingly‘

What I claim is:

1. A valve structure comprising a housing hav-
ing a passage therethrough with inlet and out-
let openings, a rotatable valve for said inlet open-
ing, a tapered reciprocable valve for said outlet
opening, said valves being co-axial and said out-
let valve being reciprocably and non-rotatably
coupled to said inlet valve, cam means in said
housing co-operating with said outlet valve to
produce reciproeating movement thereof as the

_ valves are rotated, said valves having a2 plurality

of rotary positions, said cam means providing an
a.x_ial position of said cutlet valve for predeter-
mined flow in each of said positions, said inlet

‘valve having a closed position and a plurality of
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substantially fully open positions, one for each of

the operative positions of the outlet valve.
2. A valve structure comprising a housing hav-
ing a passage therethrough with inlet and outletf

. openings, a rotatable valve for said inlet open-

ing, a tapered reciprocable valve for said outlet
opening, said valves being co-axial and said out-

let valve being reciprocably and non-rotatably

coupled to said inlet valve, cam means in said
housing co-operating with said outlet valve to

- preduce reciprecating movement thereof as the

valves are rotated, said valves having a plurality
of rotary positions, said cam means providing an
axia] position of said outlet valve for predeter-
mined flow in each of said positions, said inlet,
valve having a closed position and a plurality of
open positions, one for each of the operative po-
sitions of said outlet valve.

3. A valve structure comprising a housing hav-
ing a passage therethrough and valve means for
controlling the filow through said passage, said

~valve means having a closed position and a plu-

rality of open positions including a minimum flow
position and a plurality of positions of greater
flow, rotatable actuating means for said valve
means having positions corresponding to each of
said valve positions, and being rotatable in either
direction to move said valve means from any one

“to any other of said positions, the positions of

said actuating means corresponding to said po-

~sitions of greater flow being arranged between

the positions corresponding to closed position and
minimum flow position when said actuating
means is turned in either direction.

4. A valve structure comprising a housing hav-
ing 3 passage therethrough with inlet and outlet

~openings, separate valves for said openiqgs, the
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outlet valve having a plurality of positions each -

providing a predetermined flow, the inlet valve

having a closed position and a plurality of open

positions, one for each of the operative positions
- of the outlet valve, operative means of connec-
tion between said valves whereby operation of the
inlet valve will effect operation of the outlet valve
for automatically and definitely effecting the in-
dividual predetermined positions of the outlet

valve, said operative means of connection includ-

ing cam means having dwell portions each cor-
responding to a position of said outlet valve for
predetermined flow in each of said positions, and
means for operating said inlet valve. .
5. A valve structure comprising a housing hayv-
ing a passage therethrough with inlet and outlet
openings, a rotatable valve for said inlet opening,
a reciprocable valve for said outlet valve ~pening,
sald valves being co-axial and having operative
means of connection whereby rotation of said
inlet valve will automatically and definitely effect
individual and predetermined positions of the
outlet valve, said operative means of connection
- Including oﬁset cam means with dwell portions
providing an axial position of said outlet valve
for predetermined flow in each of said positions,

- said inlet valve having a closed position and a

plurality of substantially fully open positions,

.one for each of the operative positions of the
outlet valve, and means for aperating said inlet

valve.

6. A 1s'ralve structure comprising a housing ha.v- |

Ing a passage therethrough with inlet and outlet
openings, separate valves for said openings, the

- outlet valve having 8 plurality of positions each

3

providing s predetermined flow, & limited num- |

ber of said positions being preselected, the inlet
valve having a closed position and a plurality of
open positions, including a plurality of contig-

uous positions for each of said preselected posi-

tions, and one open position for each of said

other positions of said ouflet valve, operative

means of connection between said valves whereby
operation of the inlet valve will effect operation
of the outlet valve for autcmmatically and definite-

1y effecting the individual preselected positions
of the outlet valve by such operation of the same,

and means for operating the inlet valve.

7. A valve structure comprising a housing hm}-'

ing a passage therethrough with inlet and outlet

openings, separate valves for said openings, the

outlet valve having a plurality of positions each
providing a predetermined flow, a limited num-

ber of said positions being preselected, the inlet

valve having a closed position and a plurality of
open positions, including a plurality of contigu-

. ous positions for each of said preselected posi-

tions, and one open position for each of said po-
sitions of said outlet valve other than said pre-
selected positions, operative means of connection
between said valves whereby operation of the in-
let valve will effect operation of the outlet valve
for automatically and definitely effecting the in-

dividual preselected positions of the outlet valve

by such operation of the same, means for oper-
ating the inlet valve and means for holding said
valves in each of their preselected positions, said

holding means being automatically actuated by
the operation of said inlet valve.

ELMERGSTEFFEN
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