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To all whom 4t may concern: .
Be it known that I, Joux W. Smaw, a

citizen. of . the United . States, residing at .

bzooklvn in the county. of hmos and StateA

of New Yorh, have 1nvented celt'un new .

and useful  Improvements . 111 a Control .
~ Valve, of which the following is a; speclﬁca—\

‘tien,
This invention relates. to.an 1111proved,

.which embodies a ¢

" with a, single operation the quantity supply

of the media to the birner may be,
without. changing, the ratio. «

A fulther and important object of this
1nvent10n is the provision.of a control ap-
paratus of. the above'mentloned character
inciple; of port

ried

O

vand valve design’ in order to., accomphsh

control. ‘1pp‘uatus for, Le%uhtmw the . quan-

tity and 1'(1t10 flow of, various medla
The primary. oblecu ‘of this. invention is
the. provision of a nove 1eoulatmo _valve,

mechapism capable of being, e‘mlly operated
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_governing the oil supolv

for accuutely controlling. the flow. of fuel.

and. an atomizing fluid to a burner, for the .

mamtenancc of an efficient ratio or mixture

£ the fuel and atomizing fluid.. mdependn
ent of the demand-of. the bu1ner unit, in
order. to, maintain . mnokeless combustlon,.
save. fuel: eliminate furnace and unit re-

pairs, and for enabling. an expechtlous ad-
,1llustra<ted in Flcrure 1.

justment, to pro ovide the proper. ratio of the
inedia conty ()Hed thelebv i
M the present. time in industries where

o1l 1g 1111117@& as fuel..various bmner are .

used, and in cennection with . the, atomiz--
ing of this fuel by means. of a flnid. such

. as. qteam, alr or, gas, 1t is. necessary, to, con-

trol the supply. of fuel and, atomizing fluid

by means of sg parate. “control, Valves, one .

governing the 11:01111,41110 fuid, and. the other

: e fed in proper.ratio to the burner; the

[
Bt

- characteristics of the burner..
at the best. difficult to detelmme, and.. after .
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ratio of flow, depending upon, the, Individual
-The ratio is

the .conventional , control valves hfwe beenu'
plopelly set to .obtain 1he ratio,. they, . can-
not be disturbed if there is ﬁ,,(lemand for
rreater heat or. less. Theat and m‘\mtam said
ratio of media.. In other words, with the
conventional manner of reoulatlno the flow
of the media an mcreased or dccrea,sed
guantity lemand eannot be, met wﬁhout de-

stroving the ratio-of media being supplied .
- With the impro oved. control ,

to the burner..
apparatus herein . described it is not, neces--
sary for the operator to pay. continual.at-
tention, and experiment with  adjusting; of,

the . valves in.order to.. arrive at a..correct..
.unit, the. letter A mayi generally demgn‘xte

ratio: of the, medl,
on the nnit fred is chfmoed

whenever the. demand.,
. The ratio of.

Adeed:of the medla is. alwmys constant. and ..

a, variable, :feed of several media qlways
using the same ratio of, medla uﬁed

Other‘ob]ects and advantages, of this in-
vention will be app%rent durlno the course
of the. following, detailed descmptlon ’

- In the accompanying drawings, forming
a part of this speelﬁcatlon, and. xwherem
similar, reference characters designate cor-

. responding pdrts thloUOhout the scveml
views »
Figure 1 1s a. front elevation, of the 1m-

proved control unit showm0 cooper’v

; taﬂq thei eot.

Tig. 2 is a side, elevatlon of. the unlts

]510 3. is a,.cross, sectional. view taken
substantml]y on the line 8—38.of Figure 2
and -showing” €00; eratmo valve features ot'

the mventlon

I‘l 4 is a transverse.cross secmonal view

,tﬂken sabqt‘mtlaﬂy on Lhe hno 4—1 of Tig-
~ure 1. :

Fig. 5 i a crms sectlonwl v1eW taken

,sub tmtnl]y on the line 5—5 of Figure 1.
Theqe fuids. must
;substantmlly on. the hne 6—6 oF I‘loure 2.
T.is a perspectlve Vle\v of a novel
‘type of valve member used in pairs 1n each
of the units “for. eﬁec‘mno the contlol or -

6 Is Q. Cross sectlonal Vle'W taken

Tig.

ﬂow of.,medla to. the oil burner
Fig. 8 is a, i’raomenmry cross sectional

VIEW, 41xen thr ough a hunace showmo the

;cooperating details. of the oil bvrner ap-
;quratus with which: the mlproved control ,

unit is used, and

Fig. 9-is a dnorammatm re preqentaulon
of the ‘manner in, which. the, eﬂ“ectlve open
area-of the ports of the control, unit may

1110 de— ‘
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be , maintained, in. order’ to ope ate at .a .

: predetermmed T atio.

In . the, dlawmos,
ierred embodiment, of the. improved, control

the, control valvé unit. which Is 1dapted to
be'. uqed in,, connecmon _Wlth plpe hnes B

wherein for. the pur-
. pose; of 1llust1§1tlon is, shown only. the pre-
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and C which respectively contain supplies
of an atomizing fluid and oil for the proper

-supply of these media to an oil burner D;
‘the parts A, B, C and D, of course, being

used in connection with a furnace I.

The lines B and C contain their respec-
tive valves 15 and 16, and a clean out valve
17 is preferably positioned in a pipe con-
nection 18 which extends from the line C
to the line B. The control unit A is posi-
tioned so that the lines B and C enter it
between the burner D and the connecting
pipe 18. .

Referring specifically to the unit A the
same comprises a housing 10; valves 12 and
153; means 14 for connecting said valves for
simultaneous adjustment for quantity regu-
lation of the fuel and atomizing media; and

"means 15 for each of the valves 12 and 13

to enable said valves 12 and 18 to be inde-
pendently adjusted for varying the ratio in
which the fuel and atomizing media may be
fed to the burner.

The housing 10 is constructed of metal in
rectangular or other formation, providing
a pair of vertically arranged chambers 20
and 21 therein wherein. the valves 12 and
13 are respectively mounted for adjustment
by the means 14 and 15, as will be subse-
quently deseribed. These chambers 20 and
21 are of cylindrical formation and are ar-
ranged with their axes parallel. The hous-
ing is provided at opposite sides thereof
with pipe connecting extensions 25, wherein

95 are connected the sections of the pipes B

and C. Transverse passageways 27 and 28
ave arranged through the housing 10, in in-

tersecting relation respectively = with the

valve chambers 20 and 21. The passage-
ways 27 and 28 are of relatively great di-
ameter, and these passageways are reduced
at one side of the chambers 20 and 21 to
provide shoulders wherein are positioned
square or rectangularly formed ports 30 and
31 for the chambers 20 and 21 respectively.
These ports 30 and 31 lie in the same hori-
zontal plane and are of exactly the same
length. While they have been shown as
square, one or both may be rectangularly
formed, and the upper and lower edges 32
and 33 respectively of each of these ports
are parallel and horizontally positioned,
with the side edges 84 and 85 parallel wit]
each other and vertically positioned. '

The valves 12 and 13 are of identical con-
struction and each includes a novel valve
head 36 and a stem 37. The valve head 36
for each valve comstruction. 12 and 13 in-
cludes a cylindrical shaped body or piston
portion 37% having a top flat surface 38 and
a- lower flat surface 39 parallel with the
surface 38; a passageway 40 being provided
through this valve body 87* for receiving
an end of the valve stem 37 and to which 1t
is connected by means of a cross pin 41, sub-
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stantially as is illustrated in Figure 3 of
the drawings. The valve head 36 for each
valve construction furthermore consists of a
segment 42 formed in a depending relation
from the body 87 so that the convex or ar-
cuate outer surface of the segment lies flush
with the circumference of the body portion
872 The side edges 43 of the segment 42
may be aptly characterized as cut off edges,
as they cooperate in regulating the proper
ratio of the media fed through the ports 30
and 31, and as will be subsequently men-
tioned.

The stems 87 of the valve constructions 12
and 13 extend upwardly through the cham-
bers 20 and 21 in an axial relation in said
chambers and extend in slidable relation
through suitable glands 45 and 46 detach-
ably provided in the upper ends of the
chambers 20 and 21 rvespectively. These
glands may each consist of a nut 48 adapted
to be screw threaded in the top of a cham-
ber for compressing a gasket 49 about the
top of this chamber to prevent seepage of a
fluid from the chamber. The valve stem
37 extends upwardly through the nut 48
and the nut is hollow to receive a packing
material 50 disposed about the valve stem
37. The gland body 51 is in the form of a
nut adapted to be threadably received in
the nut 48 to compress the packing 50 about
the stem 37 so that the stem 37 as it slides
through the gland structure will have a
fluid tight connection and the media will be
prevented from flow or leakage, notwith-
standing the fact that it may be under pres-
sure. The valve stems 37 below their upper
ends are each provided with a collar 53 in-
tegral therewith, and at the upper ends of
each of said stems 87 a bracket member 54
may be detachably connected to each of said
valve stems by means of a transverse pin 5.

Referring to the means 14 for the mount-
ing of said valve constructions 12 and 19
by means of which they may be simultane-

ously moved longitudinally of the chambers.

in which they are disposed, this means 14
consists of a regulating stem 60 provided
with a screw threaded end 61 adjustable
within a tapped opening 62 in the body of
the housing 10 between the chambers 20 and
21 of said housing; this screw threaded or
tapped opening 62 being parallel with the
chambers 20 and 21. The stem of the ad-
justing member 60 is provided with a pair
of spaced collars 64 and 65 thereon betweei
which is supported a connector bar or mem-
ber 66.. The portion of the stem 60 between
the shoulders 64 and 65 is rotatably mount-
ed or bears in a passageway provided
through the connector bar 66 as a means of
supporting the latter. The bar 66 adjacent
its ends is provided with a pair of passage-
ways through which the stems 37 of the
valve structures 12 and 13 extend; the
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shoulders 58 and 54 of these stems 37 bear-
ing on opposite sides:of: the connector bar
to  insure an' adjustable connection of the
stemg 37 upon the connector bar 14; but

-preventing longitudinal movement of these

stems 37 with: respect to'the connector bar
66. The stem 60 upwardly thereon is pro-
vided with:a hand wheel 70 by means of
which the stem 60 may be rotated for feed-
ing the same inwardly or outwardly of its
screw threaded opening 62. '
Means 15 for independent adjustment of
each valve structure comprises the bracket
54 above mentioned, of L-shaped forma-

5 tion and providing a vertical depending

flange 71 which slidably receives a latch
plunger 72 therethrough; the plunger 72 at
1ts outer end supporting a thumb nut 73,

and at its inner end having a -collar 74

rigid. therewith and. providing a- redunced

portion 75 inwardly of the collar 74 which

is adapted to.fit within any of a series of
apertures 77 provided:in a segmental piece
78 which is detachably secured as by screws
79 to the connector bar: 66. A spring T9*
is -compressed intermediate -the' collar 74
and the flange 71 and normally urges the
plunger ‘lateh 72 to engage this piece 78.
This construetion 15 is, of course, provided
for each of the valves 12 and 138, and it can

veadily ‘be understood that by pulling out-

wardly upon the thumb- piece 15 the end

75 will be withdrawn. from an aperture

77 in the plece 78 and by swinging or oscil-

Iating the bracket 54 the valve head 36 will
be - angularly ‘moved: through a slight are
within its chamber 20 -or 21 of ‘the housing
10 for opening or closing the effective area
of the port 30 or 31. ‘

" In operation, the cutter edges 43 of the
segment 42 of both valves are provided for
the purpose of adjustment across the area
of the ports 80 and 31 upon regulatien of
said valves by the means 15, - At this point
it will be well to mention that in the burn-
ing of fuel oil there is alwaysa greater per-
centage, by volume, of the atomizing me-
dium than the fuel or oil, and: very rarely
if ever, is the ratio less than one part of
fuel to one-and -one-half parts of the atomiz-
ing medium. - All fuel burners have indi-

viduaal. characteristics - and -the ratio de-

manded by the particular burner may vary
anywhere from one to one and one-half,
to as great a ratio as one to fourteen. = IHere-
tofore, in the control of the fuel and atomiz-
ing fluids, the ratio having been properly

set, if it was desired to increase or decrease
the load on the burner for the purpose of

increasing or decreasing the intensity of the
heat, the ratio was destroyed. There have
been valves proposed for the controlling of
these media by single operation, but these
control units are inefficient in that when it
is desired to vary the load or quantity of

to fow through

8

the atomized and oil fuel media, the ratio
or propertion of feed of the same is:de-
stroyed, and it is necessary for the operator
to: reset the individual valves in order to
arrive at ‘the proper ratio 4o prevent im-
proper combustion and - other  detrimental
conclitions:

With the improved unit A, however, the
characteristic of the burner D is found,
and the individual valve structures 12 and-
18 are set by means of their individual
means 15 so that an effective area of the

ports .30 and 31 is exposed to permit the

proper 1atio of fuel and atomizing fluid
these ports. The ratio of
effective area of the ports 30 and 31 hav-
ing been set, the valve structures 12 and 13
may be simultaneously adjusted by rotation
of the stem 60 to increase or decrease the
effective area of the ports; the ratio, how--
ever, always ‘vemaining the same and not
being changed when the load upon the
burner is varied. Fxhaustive investigation
and expériwent has proven that the.only
type of port which will give satisfactory:
results is of polygenal formation, and more
specifically rectangular orsquare as is illus-
trated in the drawings by ports 30 and 31.
The segmental ~portions 42 -of the valve
heads - 86, are used for lateral "adjustinent

racross said valve ports to expose the: proper

proportion of the ports 30 and 31, and it -
18 to be noted that the ‘lines or edges 43
of the segments 42 denote the shut-off of

‘the ports for lateral regulation of said

ports. The lower surfaces 89 of the valve
bodies 87 denote the shut-off lines for the
ports 80 and 31 upon simultaneous adjust-
ment of the valyves by the means 14. These
surfaces 39 ave in the same plane and upon
raising or lowering of the valve heads 36
by the means 14 the volume of the atomiz-
ing and fuel media may be varied without
changing the proportion in which these
media are fed to the burner 1)

The diagrammatic rvepresentation - in
Figwre 9 shows the ports 80 and 31 with
their horizontal aud vertical side edges and
the Hnes: denoted 43 designate the shut-off

“edges of the segmental portions 42 of the

valves, whereas the lines 39 denote the sur-
faces 39 of the valve heads 36. While the
lines 43 may respectively differ in position-
ing across the ports 30 and 31, the shut-
off lines 39 always are elevated or lowered
together, and it is very apparent that the
volumn flow of the media may be varied,
without in the slightest degree varying the
ratio’in which these media are supplied.
The fact that the valve heads always

travel in the same plane to simultaneously

open the ports 30 and 81 enables the proper
ratio of the media to be fed to the burner
and prevent premature explosion or smoky
combustion. The ports are of identically
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the same size and the shut-ofl edges of the
valve heads are of identical formation for
both valve constructions.

Various changes in the shape, size, and
arrangement of parts may be made to the
form of the invention herein shown and
described, without departing from the spirit
of this invention or the scope of the claims,

T claim: :

1. As an article of manufacture a valve
comprising a cylindrical shaped body por-
tion, and a segmental portion rigid with the
body portion extending outwardly from an
end thereof with the arcuate face of said
segmental portion flush with the arcuate cir-
cumference of the body portion.

2. As an article of manufacture a valve
head comprising a cylindrical shaped body

portion having a flat lower surface and hav-

ing a segmental portion depending from the
flat surface of said body portion, said seg-
mental portion providing side edges of
straight line formation disposed at right
angles to the plane of the flat snrface of said
body portion.

3. In a regulator of the class described the
combination of a housing providing a pair
of chambers therein and having ports com-
municating laterally - therethrough, valves
slidable in each of said chambers including
depending segmental portions, means for
independently moving said valves so that
the segmental portions may be moved inde-

- pendently across their respective ports for
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regulating the effective open area of said
ports with respect to each other in a de-
termined ratio, and means for moving said
valves longitudinally in their chambers for
opening or closing said ports without de-
stroying the ratio of effective opening of
said ports. »

4. In a regulator of the class described the
combination of a housing providing a pair
of parallel chambers vertically disposed
therein, and having ports of square forma-
tion communicating laterally through said
chambers, valves each including a cylindri-
cal portion provided with a lower horizon-
tally disposed surface, and each of said
valves including a depending segmental por-
tion providing a vertical side edge, means
movably mounting said valves so that they
may be independently adjusted in their
chambers so that the segmental portions
thereof may have their straight edges moved
across said respective ports for opening or
closing the ports and whereby a desired
ratio of effective opening of the ports may

1,530,858

be obtained, and means for moving said
valves simultaneously in their chambers so
that the body portions of said valves may
meve upwardly or downwardly across the
ports to open or close the ports without de-
stroying the ratio of effective opening
thereof.

5. As an article of manufacture a valve
structure consisting of a housing providing
a chamber therein having a polygonal
shaped port therethrough, and a valve rotat-
ably and longitudinally slidable in said
chamber providing a valve head of cylindri-
cal formation adapted to snugly fit for slid-
ing relation in said chamber and providing
a segmental portion rigid with said cylin-
drical portion and extending outwardly
therefrom at an end thereof so that it may
control the opening of said port by rota-
tional movement of the valve in said cham-
Dber.

6. In combination a housing having a
port therein, and a valve rotatable and re-
ciprocable in the housing including a body
portion and a depending segmental shaped
portion, the former of which is adapted to
operate across the port and the latter of
which is adapted to operate across the port
in transverse direction to the body portion to
regulate the effective area of said port.

7. A valve structure consisting of a hous-
ing providing a chamber therein having a
port laterally therethrough, a valve rotat-
ably and slidably mounted in said chamber
providing a valve head with means to control
the area of the port both by rotary move-
ment of the valve in said chamber and lon-
gitudinal sliding movement therein, a rod
connected with the valve and extending
from said housing, an adjusting member car-
ried by said housing, a support carried by
said adjusting member within which said
adjusting member is rotatably mounted so
that the support will move with the adjust-
ing member as the same is adjusted in ‘said
housing, means rotatably supporting the
valve rod on said supporting member, means
carried by the supporting member providing
a plurality of openings therein, means car-
ried by the rod extending outwardly there-

drom adjacent said supporting member, a

plunger member carried by said last men-
tioned means including a spring adapted to
force the plunger member into any of the
openings of said means whereby to hold the
valve in a desired adjusted relation with

respect to said port.
JOHN W. SHAW.
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