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To all whom it may CONCerw.:
Be it known that I, WILLIAM G. MIDGLEY

of New York, have invented new and useful

Im provementsm Regulators for Gas-Burners,

of which the follewmw is a specification.
This invention relateq to that class of gas-

burners in which a needle-valve is employed |

for regulating the supply of gas. While a
needle-valve permits of producing a fine regu-
lation of the gas, its use in burners as here-

tofore conetrueted 1s nndesirable on account

of the liability of increasing the size of the
gas-passage to an obJeetlonable extent by
forcing the conical end of the needle into the
gas-outlet opening. It is well known that

the gas-outlet opening should be as small as
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pose1b1e consistent with the amount of gas
required in order to obtain the highest efﬁ-

clency of the gas as it mixes Wlth the air.

By increasing the size of the gas-outlet toan

objectionable extent the gas spreads a greater :
extent and its efﬁclency is cerrespendmgly re-

duced.
The object of this invention is to provide

- means for adjusting the needle-valve of gas-

20

burners which renders it lmpOSSIble to forece

theneedle into the gas-outlet openingand pro-

duce an abnormal enlelgement of the same.
In the accompanying drawings, consisting

- of two sheets, Figure 1 isa Vertleal section of
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. _va,lve and 1ts earrier.
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-my improvement.

a gas- _burner contammg my improvements.

Fig. 2 is a vertical section in line 2 2, Fig. 1.
Flﬂ' 3 18 a perSpecbwe view of the needle-
Figs. 4and 5 are hori-
zontal sections in the corr eepondlngly -num-
bered lines in Fig. 1.

of my 1mprovements
sectlon in line 7 7, Fig. 6. - Fig. 8 is a verti-
cal section showing another modified form of
Fig. 9 is 'a fragmentary
vertical section of the same in line 9 9, Fig.
8. Fig.10isa further-modified constr uction
embodylng my invention. TFig. 11 is a hori-
zontal section of thesameinline1111, Fig. 10.

Similar letters of reference indicate corre-
sponding parts throughout the several views.
A represents the valve body or easing,which
is preferably of eylmdrlcel form, and B re-

presents the mlmng -tube, whwh is connected |

Flo* 6isa vertical sec-
~ tion of a gas- burner ehowm# a modlfica,tmn-
Fig. 7 is a honzontel-

1

|

1In Fig. 1.

‘area up to
the regulation takes place, thereby permit-

at 1ts lower end with the top of the casing by
a screw-joint..
cent to the casing with an annular series of
air-inlet openings b. The mixed air and gas
is burned at the upper end of the mixing-

tube, this end of the tube being furnished

with a tip, mantle, or other contrivance of
well-known construction. Formed length-

‘T'his tube is provided adja-
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wise and centrally in the casing is a cylin- |

drieal valve-chamber C, which is connected

at 1ts lower end bya s’crew-joint or otherwise
with a gas-supply pipe. .
chamber i8 provided with a central gas-out-
let opening ¢, and the under side of this top

is conical and tapers upwardly from the cy-

lindrical bore of the chamber to the upper
side of thetop, thereby bounding said outlet-
opemnﬂ' by a thm or knife edge, as shown at
c Kig. 1.

D represeuts a needle- Velve hevmn* its up-
wardly -tapering or conical point d movable-
| Vertwelly and axially in the gas-outlet open-

ing, S0 as to leave an annular passage be-

‘tween the point of the needle and the edge
| of the outlet-opening, through which the gas
- passes from the valve-chamber into the mix-
ing-tube,where thesame commingles with the
air entering through the openings b prepara-
tory to being consumed at the upper end of
the tube.

By moving the needle-valve up

The top of the valve- '.
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or down the area of the gas-exit may be de-

creased or increased for varying the supply
of gas to the mixing-chamber as may be nec-
essary to produce the ‘desired gaseous mix-
ture.

oreater than the tapering under side of the

sides’ of the annular passage between the
needle-valve and the valve-chamber converge
upwardly to the gas- -outlet opening, as shown
~This relative formation of the op-
posing sides of the valve and valve-chamber
provides a passage for the gas of maximum
the extreme outlet-pomt where

ting the gas to flow with the greatest possible

fr eedom and with the least amount of fric-
tional resistance.

When the gas before is-

suing from the outlet-opening is obliged to
pass to some extent through a passage which
1s of no larger area than the outlet-opening, -
the friction of the gas against the walls of the

The angle of the tapering needle is

‘top of the valve-chamber, whereby the two
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passage is excessive, thereby retaldmw the | shoulder 7’ on the bushing. _
are preferably cone- sheped or tapered out-
~wardly, so that a tight joint is produced be-
‘tween these parts jat'.this point, which pre-
Upon theouterend

flow of gas and mterfering with the proper
efrula,l,len and combustion of the same. The

-needle-velve 1s mounted on the upper end of

a vertically-movable carrier or slide K, which
18 arranged in the valve-chamber. -

~.ber and provided on opposite sides with lon-

- gitandinal grooves ¢, which form conduits or |

I0

- the lower to Lhe ‘upper pa,rb of the Va,lv'e- |

: - | the bushing with suafficient firmness to pre-
- In order to prevent the needle-valve from i
‘being raised so high that it is forced into the
oas- outlet openingand enlarges the same, the

I5

- by a shifting device which is capable of mov-

ing the needle valve up or down only a lim-
_113ed extent, the range of the adjustment be-
ing eo..determi_ned that when the needle isin
~ 1ts highest position the same just engages or

20

passages through which the gas passes from

chamber.

Veltll"a,l adjustinent of the Vd,lve is effeeted

| -neerly engages the edge of the ﬂ'ee-eutlet open-

jme |

adjuetment of the needle-valve consists of an
adjusting spindle or shaft I, extending trans-

versely through the wall of the velve cham-

ber or casing “and provided at its inner end

with a erank or eccentric pin f, which en-

- gages with a horizontal or transverse groove

3
.
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- gage the same.
so that the crank is lowered more or less

g 1n the adjacent side of the valve-carrier.

- The throw of the erank is such that when the

same 18 1n its highest position it raises the

carrier and the needle valve thereon, so that
the latter just closes or nearly elesee the

gas-outlet opemne‘, but does not forecibly en-
Upon turning the spindle

the needle-valve is moved downwardly, so
that a narrow part of the needle-valve is ar-
ranged 1n. said opening, thereby increasing
the area of this opening and the supply of
gas proportionately. When the crank is in

1ts lowest position, the needle-valve opens

the gas-outlet opening its fullest extent and
admits the maximum supply of gas. For re-
taining the valve -carrier in proper engage-
ment Wlth the crank-pin the carrier is pre-
vented from turning and held in its proper
position relatively 60 the ecrank by means of

a flat vertical face i, formed on the carrier

ad]eeent to its groove and engaging with the
flat inner end of the crank-spindle, as shown

- in Figs. 1 and 4, thereby dispensing with sep-

59

arate devices for this purpose. The crank-
spindle is journaled in a bushing or bearing

I, which engages with an openingin the wall

60

- mneat and finished appearance.

of the casing. Theouter surface of the bush-
ing is preferebly conical or tapering inwardly

ﬂalnd secured in the emreependmﬂ*ly -shaped

opening of the casing with a driving fit, there-

. by securing these parts in place in a 81mp1e

and inexpensive manner and producing a
The crank-
spindle is prevented from moving outweldly
in the bushing or bearing by forming an out-
wardly - faemg annular shoulder 7 bhereen

This car-
rier is guided on the wall of the valve-cham-

The preferred means for effecting this

pin.

746,546

vents the escape of gas.
of the crank-spindle is mounted an adjust-

Ing disk orfinger-piece K, which is preferably
75

Seemed in place by riveting or upsetting the
outer end of the spindle egein’et the outer

‘These shoulders

side of the disk, so as to draw the latter and

the spindle-shoulder against opposite ends of

vent leakage between these parts, but permit

the crank-spindle to be turned by the disk.
“In order to arrest the rotary movement of

the spindle when its erank has moved the
needle into its highest or lowest position,
means are provided which limit the rotary

movement of the spindle at either extremity
‘of the throw of itscrank. Asshown in Figs.
1 and 2, this is preferably accomplished by

means of a segmental or semicircular slot £,

formed concentrically in the adjusting-disk,

3¢

9

and a stop pin or projection 7/, mounted on

the valve- caemg and exbendmﬂ' into the slot.,
Upon tuarning the adjusting - dlSk half-way
around in- e-it-her direction it- 18 arrested by
the adjacent end of the slot striking the stop-

- For the purpose of eneblmg the valve
to be quickly and definitely shifted into a po-

sition in whieh it stops short of its complete
closing movement and leaves a small passage
in Lhe gas-outlet opening for maintaining a

small ﬂame or pilot-light an adjusting device

05
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is provided, eeneis-ting,'-pre-ferebly,, of a screw
m. The latter works in the adjusting-disk

and is adjustable lengthwise of that end of
‘the slot [/ which moves toward the stop-pin

during the closing movement of the valve.

Upon adjusting this screw backward or for-

ward in the disk the area of the gas-outlet
opening which is unobstructed when the clos-
Ing movement of the disk is arrested may be

VdI‘led for varying the size of the pllet-llﬂ'ht |

as may. be desired.

While the construction shown in Bws 1 to
o represents the best embodiment of my im-
proved gas-burner, the same can obviously
be varied in many respects and still retain
the essence of my invention.” For instance,
as shown in Figs. 6 and 7, the spindle F
screws Into a threaded opening in a boss »
on the side of the valve-casing, and the ad-
justing-disk K'is made integrally with the
spindle. Although fewer parts are required
by making the spmdle and disk in one piece
and . Journelm@ the spindle directly in the
valve-casing, as shown in Figs. 6 and 7, it is
more practical to employ the construction
shown 1n Ifigs. 1 to 5, because the latter con-
struction can be manufactured cheéaper, is
assembled easier, and is not liable to leak.
Furthermore, the construction shown in Figs.
1 to 5 permits of making the valve-body out
of bar-brass, which is kept 1n stock and can
be obtained at a low price, while the valve-

which engages with a similar mwerdly fecmﬂ' | casing shown in Figs. 6 and 7 having the boss
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for obtaining the necessary lenfrth of serew-

thread to suppmt the serew-spmdle makes it

necessary to cast this valve-casing, conse-

quently increasing the cost of the same.

If the needle- valve and its carrier are made
of the same material, these parts may be
formed integrally, aud for the same reason
the ad;ustmfr-spmdle and its cmnk may be
made in one piece, as shown in Figs. 1 and 4.

If, however, it is desired to make the needle-
"va,lve and. cra,nk of material different from
‘that of the carrier and spindle, the valve D’

and the erank /' may be connected with the

carrier E' and spindle F' by screw-joints, as

shown in Figs. 6 and 7. Although the screw

;conneetlon between the needle- valve and the

carrier has the additional advantage of per-

~ mitting these parts to be ﬂd][lbt&d relamvely
- 10 eaeh othier, the cost of the same is greater

20
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Instead of arr&nﬂ'mw (LGI&I]]{ at one end of

the adjusting- spmdle for raising the needle-
valve the same effect, may be ptodu(,ed by
arranging a cam or crank f* between the ends
hhereof, such a construction being shown in

Kigs. 3and 9. |
dle F?is journaled at its ends by screw-joints

In this conssruction the spin-

in opposite sides of the valve-casing, and the

crank or cam f?, arranged on the spindle be-

tween the ends thereof, engages with the lower

end of the slide E?, which carries the needle-
- Upon turning this spindle so as to
move the cam upwardly the valve is closed
more or less, while upon moving the cam
- downwardly the valve-carrier is permitted to

valve.

descend. This descent may be effected by

gravity alone, but is plefela,blv rendered
more certain by the aid of a spring o, inter-

posed between the upper end of the valve-

carrier and the top of the valve-chamber.

When the cam f?1is turned into its highest

position, the valve ecan be closed no farther,
‘the parts being so constructed that the valve

is not forced against the edge of the outlet-
opening when it reaches the end of ltE clos-

ing movement.

50
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In Higs. 10 and 11 18 ShOWH a Gonstructlonn
embodymn* my invention in which the limited

closing movement of the valve-carrier E? is

effected by a wedge or incline p engaging.
with the beveled ]ower end ¢ of the carrier.

This wedge is preferably conical and formed
on the-inner end of a rotary spmdle F4, which
is serewed into the valve-casing. W hen the

top of the incline or wedﬂ*e engages the
straight under side of  the valve -earrier, the

continued inward movement of the Wedue
does not raise the valve any farther, as the
valve at this time has reached the end of ifs

closing movement and is not forced agamsb:f

the edwe of the outlet-opening. -
1t wﬂl be observed that in all of the con-

structions shown and described the valve-ad-

justing devices are incapable of moving the
needle-valve toward the gas-outlet opening

more than the predete_rmined distance, and it |

I claim as my invention—
1. Inagas-burner, the combination of a cy-

lindrieal valve- ch&mber provided in its upper

end withan outlet-opening, aneedle-valve co-
operating with said opening, and a carrier for
said Vaulve having segmental faces which slide

lengthwise In the 'bm‘e of the ¢ylinder and
| provided in its side with longitudinal grooves

which form gas-passages, substfmtla,llv as set
forth.

2. In agae-burner the combmatmnofacy—

| lindrical valve - chamber having aun outlet-
| opening in 1it8 top, a valve eoijperating with
| said opening, a carrier for sald valve having.

segmental faces sliding in said chamber and

| having a transverse groove and a flat face ad-
than when these par ts are made out of & sin-

jacent to said groove, and arotaryspindle ex-

3
| is therefore impossible to erjlarge the ountlet-

opening and destroy the hwhest officiency of
the burner. S
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tending through the wall ¢f the chamber and

provided at 1bs inner end with a erank engag-
ing said groove and with a flat face engaging

the flat fa,celof the carrier, substanblally as

seb forth.
3. In a oAS- burner the combination of a

,,casmo' pmwded with a valve-chamber and an
outlet-opening, a valvearranged insaid cham-
‘ber and codperating with said opening, a car-

go

rier for said valve, a bushing arranﬂ'ed in an

openingin the casing, and a spmdle;]ournaled

in said bushing and provided atitsinner end

with a erank for shifting said valve and a

shoulder which engages with the inner end of
the bushing, subbtantlally as set forth.
4. In a gas-burner, the combination of a

| casing provided with a valve-chamber and an

outlet-opening, a valvearranged in said cham-
ber and codperating with said opening, a car-
rier for said valve, a bushing arranged in an
opening in the-casing and prowded at its in-

ner end with a eomeal shoulder, and a spin-
dle journaled in the bushing a,nd provided at.
its inner end with a crank for shifting said:
{ valve and a conical shoulder which engages

with said conical shoulder of the bushing,

-substantlally as set forth.
5. In a gas-burner, the combmatlon of a
casing prowded with a valve-chamber and an

outlet-opening, a valvearranged in said cham-
ber and codperating with smd opening, a car-
rier for said valve, a bushing having a taper-

ing outer side which fits into a correspond-'

ingly-shaped openingin the casing,and aspin-

dle journaled in said bushing and provided at
its inner end with a crank for shifting said
valve and with a shoulder engaging theinner
end of the bushing, substantially as set-forth.

6. In a gas-burner, the combination of a

éasing.pmvided with a valve-chamber and

IOD
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with an outlet-opening, a needle-valve cobp-

| erating with said opening, a carrier for said

valve guided in said chamber and provided

with a transverse groove, a conieal bushing
seated in .a correspondingly- -shaped opening

in the casing, a spindle journaled in the bush-
ing and provided at its inner end with a

130




crank engaging said groove and with a shoul-
der engaging the inner end of the -bushing

and a finger piece or disk secured to the outer
end of the spindle and engaging with the
outer end of the bushmg, substantially as set

- forth.

7. In a gas-burner, the combination of a
casing having a valve-chamber and an outlet-

-opening, a valve codperating with said open-

FO

ing, a carrier for said valve, a spindle extend-

ing through the casing and provided at its

inner end with a erank for shifting said
valve, a disk arranged on the outer end of the
spmdle and provided with a segmental slot,
and a stop arranged on the casing and ex-

| ‘rendmn’ into said slof, substantla,lly as set

20
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forth.

~ 8. In a gas-burner, the combination of a
casing having a valve-chamber and an outlet-
opening, a valve cooperating with said open-

ing, a cmuer for said valve, a spindle extend-
ing through the casing and provided at its
inner end with a crank for shifting said
valve, a disk arranged on the outer end of the
spindle and prowded with a segmental slot, |

746,546

| a fixed stop arr anged on the casing and ex-

tending into said slot, and an ad,]ustable stop

device arranged on the disk and projecting
into one end of said slot substantially as set

forth.

9. In a gas-burner, the combination of a
casing having a valve-chamber and an outlet-
opening, a valve cobperating with said open-
ing, a carrier for said valve, a spindle extend-
ing through the casing and provided at its

inner end with a cra,nk for shifting said

valve, a disk arranged on the outer end of the

| spindle and provided with a segmental slot,
a fixed stop arranged on the casing and ex-

tending into said slot, and an adJHSt&ble stop
consisting of a screw working in said disk
and pro;jeetmg into one end of sald slot, sub-
stantially as set forth.

- Witness my hand this 17th day of Febru-
ar‘y, 1903.

WILLIAM G. MIDGLEY.

Witnesses:
THEO. L. Porp,
EMMA M. GRAHAM.
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