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- UNITED STATES PATENT OFFICE.
S ORVILLD NL.ENSIGN, OF 108 ANGELES, OALIFORNIA. . |

No. 907,688, °

| Speéiﬁca_tion of I;et't_ér.s Patent. - ) Pﬁféﬁtéﬁ,])ec, _*22,-1903.“‘_-

Applric'aﬁon.ﬁléﬁl: Febma.ry 25,1907 Serial No; 3‘5'9,2%._ .

To all whom i may concern: =~ |

Be it -known that I, OrviLLE H ExsiGN,

a citizen of .the United States, residing at

Los Angeles, in the county of Los Angeles

-5 and State of California, have' invented new

“and useful Improvements .in Gas-Making
-Appgratus, of which the fol_lowin,g:is. a speci-

. fication. ... .. P
- This invention relates to that class of gas

10 making apparatus adapted to mingle oxygen

with carbonaceous gas and in which the gas
generator 1s.continuously supplied with two

or more readily .flowing gas- making sub-

) -

-stances as liquid ox pulverized fuel and air

15 0F ,.the; like. ...

... An_objeet, of -this invention is to provide

-means. whereby a constant quality of gas
- for domestic: and .commercial use, for heat,

light power: and. othér purposes, may -be |
~.20 .produced in. the simplest and most eco-
nomical way, and made ready for use or | _ will ator,

- - determine the quantity of fuel that will be

storage.outside the producer.

T . - ‘

- The :invention. may be carried out in

1 -

various ways.and.is not limited to specific

25 contrivances. or. apparatus although it in-

..cludes ' specific. apparatus invented by me
for.the: purpose as will hereinafter appear.

An object of this mvention is to maintain
..proper. quantitative relations between vari-

+. 30_ous materials. as oil and air used in making |

_the gas, so_f.fth‘a_.t_ a constant quality of gas
~may, be made in spite of fluctuations in the
demand for the. gas, or variations in -the

L

- . air supply.. This is accomplished by using
=« 85; the quantity of air delivered as-a basis for

.:the quantity of other material or materials;

..advantage being taken of the fact that the |-

.quantity, of air which will pass through a.
. g1ven fixed .orifice practically bears a deter-

»-+40. minable relation to the differences in 7 res-
re on.the. | _ xed !
orifice. .These, differences in the quantities

. sure on.the: opposite sides of said

ofcair delivered vary approximately as the

»+:45 "elther side of the opening or onifice. U
o Lhis invention embraces means for ap-- 1
. partition that is fre¢ to move at right angles.|
. plane, .the. movement of this partition’

.. plying these different pressures on. opposite
- Sides, of . the orifice. to opposite - sides’ of 4

Ll - i Ll
'

. .being resisted. by.a weight operating om the
- periphery of a cam which'is connected with

_ the partition and makes an angular. move-

ment proportional to the lateral movement
|

s. of the different pressurés. on.

-seat or shell has a lo

i

.

l

of the partition. The cam is so constructed 55
'ﬁ_nd connected with the weight that 1t offers
a_resistance to the movement of the parti--
tion proportional to the quantity of air
which ,wgl_ be delivered through the fixed
orifice, under varying pressure, and the 60 -
force applied therethrough tends to nor-
mally close the valve. . "~

- To obtain the-correct mixture under any
capacity of generator or.under any condi-
‘tions as to quantity of ga,s*being;ma,de, the 65
fuel valve operably connected with the par-
tition-'and moving with -it is opened ‘and

closed . thereby so ‘as to have -an_angular
.opening proportional to the quantity of ‘gas

being made which quantity is contre ‘Hedﬁ)jr 70
the quantity of air admitted as above de-
seribed. . T ettt e

~ Means aré provided for manual regula-
tion of the fuel valve whereby the same’
‘may be set at the will of the operator, to 75

delivered at any definite. position of ‘the
automatic means, so that the increase or
decrease of flow caused by a determined:
movement of the automatic meatis may be 80
greater or less, depending ‘on the manial
adjustment. For' this purpose the valve
ngitudinal movement

so designed that the relations.of airto fuel

‘at any stage of the gas making process may 85

be controlled by the operator and when once
adjusted the angular movement of the valve

| controlled by the partition will maintain a
constant. mixture for all quantities -of gas.-

being made. = S
1t is evident that various means for pro-
portionally increasing and decreasing :the
valve closing force or ‘resistance may- be
employed without departing from this in-
vention. I prefer to use a weight and cam 95
dand a paftition moved by -the tesultant of

the air pressures in the apparatus-on oppo-

90

site sides of said fixed erifice. -~ -
| The curve of thé cami carrying the weight

1'1

for resisting the movement of thé partition 100
and for closing the valve may be constricted
by ‘making various radii of the cam portion
vary in length progréssively “approximately
-as the square'roots of numbers running from

| 1 up.” The*éxaﬂcbfqufvé may be defermined 105

|

empirically. =~ -~ | S
- Any form’ of fuel that may move as a
fluid may be employed in‘ the process™ of
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~on line z*—2?%, Iig. 1.

49

+*

2

producing gas- with ‘appar_'atus eﬁlbodying 1

this invention, such fuel may be of various
forms of crude petroleun -or its distillate,
hot asphaltuin, coal tar, or other liquid sub-
stances known to the art for the production

907,688

man_ua_i adjustment is accomplished by a
‘hand wheel 8 and screw stem 9, the latter

| working through a stutling box 10 and nut

ally a valve sleeve 12

11, and operating axi _
13 and sur-

‘that is incased in valve body

of gas. . _- : _
The sccompanying drawings illustrate
the invention 1 & form 1 at present deem

most advisable.

rounds valve-plug 14. - _
15 is & nut by which the screw-stem 9 18
swiveled in the valve-sleeve 12. - Said valve

my < _ . | sleeve 12 is kept from turning in the valve
Kigure 1 is & fragmental, sectioral eleva- | body 13

_ : iev by means of a screw 16 in key-way
tion.of a gas apparatus embodying this n- | 17 extending along the sleeve 12. 'lhe
vention. Iig. 2 is a plan partly in section valve body- 13 is provided with a transverse

sectional plan showing the valve on an en-
larged sca.e and a part of the connection for
‘sutomatic regulation. kig.-4 Is an elevi-
tion from line z*—zt, Fig. 1, partly brolken.
Fig. 5 1s a sectional elevation on line 2°—2°,
Fig. 4, looking in the direction of the arrow. .

Fig. 6is an axial section of the fuel adjusting
" valve. Iig. 7'1s a section of the same on

L

29

30

30

40.

45

o0

~ tracted end of the air-pipe, as
~orifice is shown openl

55

60

line z"—z7, Fig. 6. }ig. 8 is a view of por-
tions of a gas plant provided with apparatus
embodying the invention. ¥1g..91s 2 view

tig. 3 is a fragmental |

way constituting ar
19° Tlie valve sleeve is provided on the
inlet. side with' a restricted port 20 and on
the outlet side with & free or much larger.
port 21.

‘The valve-plug 14 is rotatable m-

65

70

75

an inlet 1S and an outlet

80

the sleeve 12 and valve body 13, and 1s pro-

vided with a port 22 substantially corre-
sponding in size to the restricted 1nlet port
20 of the valve-sleeve 12, - . . " '
* The port 22 in the valve-plug is adapted
to be brought into angular ad] ustable rela-

tions with port 20 1m the valve-sleeve, while

on & small scale of the apparatus showling
valves. for feeding two gas forming mate-
pals. . IR
- 1 'in a general way represents a’
ducer; 2, a fuel supply-pipe controlled by
valve means 3. . .
4 represents an air inlet to
chumber supplied through & determined
fixed orifice 5 from an air pressure pipe 6
which is supplied by any suitable means as
blower 7 which produces an artificial pres-
‘sure-of air within said pipe 6, at said fixed
‘orifice, greater. than the atmospheric pres-
sure to -which the apparafus is subjected.
"The orifice 5 is of considerably less arca, thax
either the air inlet 4 or the pressure pipe 6,
so that the throttling by the margins of the
orifice 5 will practically be the only resistance
“toithe air flow between the air
gas preducer, and said resistance must re-
main constant for any given adjustment of
the fuel-valve.

: Said orifice may bo Varl-
ously shaped. For moderate pressures and
ranges ‘'the form shown will serve. Tlhe
means for supplying air to the gas-producer
throuch. a fixed orifice may include the con-
indicated at
cter 6 in Fig.-1. Said
ing directly toward the

‘the left of the chara

air-inlet 4. | | ,

The oil-regulating valve 3 has manual and
automatic adjustments, the one being to de-
termine the proportion of fuel to a
quantity of air, and the- cther to maintain
such propor
sures and therefore varying quantities of
air -delivered to the apparatus. These two
adjustments are of divers characters, and
‘n the form shown in the drawing the one
is longitudinal and the other angular. 1

- }

gas pro- | may vary irom a very small opening or no.

GIVeN

tion under the varving pres- |

he i be driven by sucl pressure

port 20 in the
to longitudinal or axial relations with }\))01'1‘:
99 Mhis adjustment. of -the two members

opening at all, up-to-a position. where the

L S two conincide, giving an extreme opening
the generating | eaual to the area of
or

'\

supply and i

%

ort 22 through both the
plug and sleeve. By this means it 1s Ppos-
sible to adjust the flow of fuel to anicety..
- In order that
may be constontly maintained mn. propor-
tions determined by the operator-to be req-
uisite for the preduction of the requ
gas, pneumatic means, generally indicated
at 23 are provided and operably connceled

by pipes 24 and 23 with the.air condut on
opposite sides of the fixed orifice -5; Said:

pneumatic means may comprise two vati-
able air chambers 26 and 27, having exten-
sible walls 28, 29, which are Loth connected
to a movable partition 30 which 1s m turi
connected by suitable mechanical means to
rotate the valve to open and close the sanie
in corresponcence with the pesition of the
partition or digphragm 30. Said mechan-
jcal connection between t
the valve-arm 31 may be in the form of 2
rack 32 attached to the partition and engag-
ing a sector 33 fixed through valve arm 53,
to the valve-plug 14. The heads ¢, b, of the
chambers are held in fixed relation by sup-
" Tt is evident that in case the pressyres ol
opposite sides of the partition 30- were the

samie, said partition would be free to move
| in cither direction from any external foree,
' and thiat in case the pressure in the pressuue
| pipe 6 exceces that. of the air-en the further
- side of the fixed orifice 5, the partitien will
to expand the

l
]
|
|

i

|

]

i

iredd

valve-sleeve may be adjusted .

99

95

the supply of fuel and air

100

103

110

he partition 3C and -
' 11&

120

AN
ot
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~ chamber sibject to cxcessive air. pressure, | 42, 42/, 43; 43/, fixed by suitsble means, as

thus to rotate the valve. | 11 ets 44, to the partition-30 and swung by

65

34 1s a counterbalance in the form of a ' links 45‘,*46',_1‘hat'*'aré--pi\roted."td’ thé arms at

weight connected by aline 35 with g cam 36
air velocities through the fixed orifice may | by DI ots 49, 50, through’ brackets 51, 52,
vary, as will hereinafter be deseribed, and is'| fix '

walls a, b, of the chambers

gnt D the ends thereof, ds,shown at'47 and 48, and -
‘that has a definite involute curve varying as | to the stationary

70

e fixed to said walls.. - By supporting the par-:-
connected ‘-with the valve-plug 14 through | tition, as'shown, a 'limited movement there- -

lme 37 attached to pulley segments 38 and |-of is -allowed, the same ‘being' sufficient to

-10 i

15

20

25 . ;th
the differential of the ressures on either | the system -is relie  ed -and 't 1€’ pressureé-in-

40

49

T

30

~having a charge of w

20

.60 , _ ,
~ that the rack 32 may mo e in aright ling to

vary from the square root of 1 and so on to
- the square. root of 2, 3, 4, etc.,-up te_the

-and regulating the amount of fuel supplied.”
Said gage may be in the forni of 4 manome.

binding.: ’
» BN '.z:'.w a3 - : - - - R T S pe b TEeme e g AR S, RIS | e R .- R e, ) *r.-.‘E* . ae
I each of the chambérs an L-shaped #rm as 1 for:the gas will ‘be ‘provided for by agpeningr

39 on cam shaft 40 and valve gear sector 33, ’ fully open and close the valve at. opposite, ©
nections between the same,” the parfition,w-:aa;pphed to the ‘cam 'is' made adjustablé- by

respectively. The valve-plug and the con- ends of such movement,. The resisting foree

and the weight, are so arranged' that the | means of separable weights 34 so that a defi-
tendency of the weight is to draw the parti-'| nite resultant of pressures on'opposite sides’. .-

tion against the air pressure from the pres- i of the partition 30 will :-Thol‘d_'fhéipal‘titidii at
‘80

: . eral views, thus to hold the valve half open -~

Tormed so that the radii forming the s1des ol in its angular adjustment, as shownin Fig:3..

sure pipe 6 and to totally close the valve. | its midway. osition™illustrated in- the set-
The curve of the cam ‘is approximately |
N

" ]

the. angles subtending ‘the successive_ares | - In case no gas 18 being used, the pressures -

_ | tion 30 will ‘be equalized and the welght “34

number of divisions covermg the portion of

on ‘opposite sides of the. orificé:5and - arti-- .
. | 85
umper or 1S ¢ P will bring the partition to rest 1 ‘position to:-

a complete revolution whicly it may -be de- | close the valve. - In case g vent ig ¢ ened to -

sired that the cam should be developed-for. | allow gas to éscape from ‘thé usua ‘holder;:

- A1 represents a’pressure gage indicating |-not'shown, of the system; the'pressure inside - -
_ ure-in-9o
9 and '1m'the -

side of the differential fixed orifice, o the pipe 6-outside’ the fixed orifice

actual pressure o erating to 'iﬁOve't-he'lnov:-j--'l chamber26 moves the.
a.ble partition anc thereby to move the valve'| to the weight, and b

| gas, thus opening the valve and admitting

ter cousisting of a bent glass tube as shown,

] water in the bend: - -
The cam 36 is so constructed and aon-

nected with the weight that it offers such re-

sistance to the. movement of the partition termined amount of air, ‘When onece -ad-

that each. different position. of the partition | Justed for a given quality of fiel, the auto-

kil

iniel  asspe.

will ¢drrespdﬁd to a different quantity of air [ matic adjustment will operate to-maintain -
. | the same proportions of air and fuel under:

delivered in a unit of time. o _
It is to be noted that the chambers 26-and | the various demands made upon the gener-
21-are reciprocally expansible and contracti- | ator, as :'the.qﬁantity*of.gas- used Increases

ble, and that one face of the partition 30 | and decreases, as the valve opens and-closes,

forms a wall for one of said chambers and the | so that each definite position of ‘the: valve
2 wall for the other of said | will correspond to ,afdeﬁnitei‘fi.qngﬁ-tity of air-

other face forms

ciambers; ¢ nsequently, each chamber has delivered. ~ .-

L

a wall- that moves simultaneously with a |- :In Iig. 9, 53 -desig,tia'-f.es“a,' '+fu'e'l-’p'ipe ivhichf'

wall of the other echamber, the movement of may carry steam, the same being - controlled

one wall tending at one instant to expand ; by a val e 54 operited by segmernts 55 and
its chamber and the movement of the other |56, the latter being connected:to furn; with:
wall tending to contract the other chamber, ! the valve plug 14; the steam  pipe 53 being
and vice versa. I do not limit the constryc- | led into the gas producer at :a'suitable place

tion of the eéxpansible and’ contractible | for combining with the oil in-the préduction

chambers to the form shown, as various | of gas. .From the broken natire of this~iew
~ other ways may be devised in which the ro- the connection between the stean Ppipe and-
55 L T U TP

sultant force of the opposed pressure in the ! the Zenerator is omjtted. - .-

two chambers may be applied t0>6p§\_i'at'ejr the | It is to be understood from ‘-F,i:g;a-é_%-Hé.ta.;thé?

i discharge pipe 60-atthe left of the view: leads

fuel-valve or valves. = oy
- In the construétion shov 1 it is nevessary
that the path of (he partition 50 shall bo 5
right, angles to the: plane of f he ‘partition so .

and from thencs: tozanyipoint of: cons

plant’

f

_ Hon of (ha footha s it e to | ample; gas engines orany commereial of
cause rotation of the toothed afe 33 without tloms, v it el o BR RS ot L sy
- For this puipose there is pro~ided | T n-praetical operation’afregular+discharge

: ty o™ ¥

era-
SR LRy irw

L, y reason of the-cam; in"

“exact relation:to.the volunie of ‘the escaping

. | o 95
the required am ount of fuelto the generator: -

. The operator may:adjust the valve longi-:

tudinally so as to allow the Tequisite amount
of fuel {0 pass into the generator with a de-

to the usual washers; and:serubbersiof s oas

100

105

110

115

120

suription requiringra-variable supply: for ex< .
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o

valves.of the gas syS’pe}:ﬁ, not shﬁwn.- Oilis | _&blé- i)}r the force Tesull ihg" from: the -differ- 65

r -

‘then supplied . under pressure -through .oil | ences of -aIr pressures inside and. outside, .of;

- pipe 2 and allewed to flow into-chamber 1, { the gas producer c¢auséd -by the demand far;

whers it is ignited, blower 7 is then started | a supply of gas at-the outlet of the gas pro= -

-

e and a constant pressure of air supplied to-| _du(;er,fa_,n.d_fuél _supply;_rggﬁlgﬁn”g“mégﬂg;op;.

~ the prope

r quality of gasis ad] sted by ma-

to maintdin quantitative relations between.

pipe 6. The flow of oil necessaﬁ to produce | erably connected Wlth-S&id_-pneumaltiqéxiiéans 70

the air and fuel.. . .~

~ nipulation of hand wheeli8. . Affer the qual-. | | L T e
ity of gas has thus been fixéd appropriately | - 4. The combination with a gas producer,

10 the vales through which the-gas has been | of means for supplying flowing fuel thereto
~ allowed to escape may-be closéd. Then' the | under pressure, means for :supplying air 7%

“machine will proceed to operate gutomatic- | through. a fixed- orifice under pressure, &

ally. During the process’ of regulating the | valve to control the flow of fuel to.the pro- |

“quality of the gas, the regulator, the parti- | ducer, means operable by the Torce resulting -

15 tion 30 and the corresponding val e plug 14, | from the dierences of air pressure 00 0ppo-
will ha-e assumed a position corresponding site sides of -said orifice, and means for ap- 8¢

w

to & difference in pressure on.-op osite sides | plying power therefrom 1n a variable meas- -
-of fixed orifice 5 and op osed by -counter- | ure to bpera;te,'the' valve. .~ S
~ weight 34.  Now the regu ated outlet for the l _ ion wit .

20 escapeofafixedquantity of casabovereferred | of means for supplying flowing fuel thereto

. 5. The combination with a gas ﬁIéduCéé;;f: |

to is closed, which-will pre ent the escape of | under préssure, - means for supplying eair 85 '~

-~ oag from chamber I and therefore will pre-
vent any flow of air from the fixed orificé 3;

~ pressures on opposite sides of fixed orifice §
95 will come to the same value, -and counter-
~ weight 34, operating through cam 36 and.
<al e plug 14 will close port 20 and shut off
all fuel. -If it is desired. to continue to make
 gas.to meet the <griable demand, such. vari-
30 able demand of - gas will cause & variation of

'y
-

ducer, means operable by the force resulting

| measure to operate. the valve, said variable

_ of | with the. velocity’ ‘of the-air through the
- pressure in chamber 1, such’ a variation of
pressure will be transmitted through air pipe

25 into chamber 27 a,_c’tin%l upon the side’ of _ | s for
- partition 30, which will allow partition 30 to - fuel thereto, a valve to regulate such means,
35 mo e the plug 14 to regulate the supply of | means for supplying - air.to the ‘producer

sure on opposite sides thereof. ~ . = - _ -
6. A gas producer, means for supplymng

F

" oil'in proporiion to the quantity of air deli.- | through a fixed orifice, two collapsible and 100 ,

5 and this opera- I extensible chambers having fixed. heads and

through -a fixed . ‘orifice under. pressure, a - .
‘valve to control the flow of fuel to the pro- .

from the. differences of air. pressure on op- .-
posite sides of’ said orifice, and means for 90
applying power therefrom in a viriable =
means having a variable coefficient vary ng

| fixed orifice due to.the ‘diferences in pres-. 95

e on will continue automstioally foran indefi-'; a ‘movable partition between said chambers,.

means conmnected. with one of the chambers

nite period. - _ )
‘to.supply .pressure. thereto. from one side of

40- I elaim:—

other chamber to supply . pressure thereto
from the otherside of said fixed orifice, means
-operatively connecting said partition with
said valve, and yielding means to normally

ply fuel under pressure to the producer,
means to supply air under pressure 1o said

4% froducer through & fixed orifice, and means.
or ipcreasing and decreasing the flow .of-
fuel .to the.gas' producer :proportionally as
the volume of air supplied thereto incredses
and decreases, said means being’ operable

50 by the resultant of the air pressures in the

sides of said orifice are equal, and to resist

the opening movement thereof. o
7. A gas producer, means for supplyng

fuel thereto, a valve to regulate such means,

the fixed qrifice, means connected with .the 105

close the valve when the pressures on opposite 110°

apparatus on opposite sides of said orifice. | means for supplying air . to the producer 115

2.-A gas generator, means for supplying | through a fixed orifice, two collapsible and

fuel thereto, fuel regulating means, means extensible chambers having fixed eads and

 for supplying air to said generator, and pneu- | & movable partition between said chambers,
55 matic means operable by the force resulting | means connecting one of the ehambers to

from the differences of air Fr_essures between - dupply pressure thereto frgm one side of the
the supply of arr outside of, and the gas and | fixed - orifice, means connecting the. other
o5 inside of the gas producer, said pneu- chamber to supply pressure thereto from the

120

matic means being operably connected with | other side of said ed orifice, means oper- -

60 the fuel regulating means to maintain con- atively connecting said artition with sdid
stant ‘quantitative” relations between. the valve, and variable yielging means to nor-
air and fuel admitted to the generator. - mally close the valve when the pressures on
"3, A gas producer, means for supplying opposite sides_ of said orifice are equal, and
air £nd fuel thereto, pneumatic means opef- to resist the opening movement thereof. .

125
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. 10

8. A gas prﬂducel ‘méans for suppa_‘?'laa
fuel thereto, a valve for regulating the sup-
ply of fuel, a movable pa,rtltlmz mnnes%ed

‘with said valve to open and close the same,
fixed heads on opposite sides of said parti-

tion, extensible and collapsible walls con-
nect:ing one of said heads with one side of
said partition, extensible and collapsible walls |
connecting the other head with the otherside
of said partition, said heads and walls form-

- ing two cellapmble and expansible chambers;

15

20

25

30

39

40

49

‘means forsupplying air to said gas producer-
through a fixed ormue means connectmg ons |

of said chambers with said air- supplying
means on one side of said fixed orifice, means
connecting the other.of said chambers with the

‘air-supplying means on the other side of said
fixed orifice, a,nd variable means to resist the

opening movement of said valve and to nor-
mally close said valve when the pressure on
opposite sides of said partition are equal.

9. Two reéciprocally collapsible and ex-
pansible chambers provided with fixed heads
and with walls formed of a movable parti-
tion between said heads, a gas producer,
means for supplying fuel Lhereto, a valve fo

control sald means, means conneciing the
‘partition with said valve to open and “Tlose

the same, means for supplving air fo the gas
producer through a fixed orifice, & cam,
means for transmlttmﬂ' maoetson between the
cam and the valve to close the valve, q source
of power, means for applying said power to.
the face of the cam to actuate the cam to-

close the valve and to resist the opening
movement thereof, means connecting one of

_'the ‘expansible chambers with the air-sup-

plying means on one side of the fixed orifice,
and means connecting the cther expanmble
chamber with the mﬂ—supplvulg means on the
other side of the fixed orifice.

10. The combination with a gas generator e

of means for supplying fuel therefc under

pressure, means for supplymg air ‘to said |

generator under pressure through a fixed |

- orifice e, a valve to control-the Asw of the {uel,

o{

0o

60

ator sufficiently

means to normally elose the valve when sl
outiets to the generator are closed and no air
entering the generator, and means to open
the vﬂ,lve the same bein o operable by the
force resmtmg irom the d]ffelences of pres-

sure which may occur or ‘opposite sides of

the fixed orifice due to the gas being made |
and allowed to pass from the generator,
thereby lowering the pressure in the gener-
to allow the .air to pass
through the ﬁlﬁd orifice; the quantity pass-
ing depending upon the drop in pressure
within the generator that causes the differ-

ences of pr es:aures above referred to on cpno-~

site sides of the fixed orifice; said means to

close the .valve being variable and con-~

structed to mcrease and decrease the foree to

‘resist the opening movement of the valve

L]
i

Y propertionally as the said msultant force i mv M
creases and decerases.
l 1i. A gas-making apparatus compnsmg s
gas producer, means for supplying fuel there~
! to undﬁr a,ppmmmﬁteiy consiant pressure,
! _4it conduit provided with an orifice ‘of 70
i ﬁrmd dimensions o pening into the producer,
neans for s aupplymﬂ' air to'said conduit under,
pres&me, means for controlling the quantity
of fuel delivered to the producer, pneumatic
" means connected with said controliing means
and connected with the air conduit and with
the interior of the producer on opposite sides
of the fixed orifice and operable by the re-
sultant of the pressures in said conduit and
. producer, means for causing a variable re-
sistance to the movement of the pneumatic
.means, such resistance incréasing with the
increase of said resultant, whereby the pneu-
matic means will move m proportion to the
| quantity of air delivered at any difierence of
pressure through the fixed orificc whereby
the pneumatic means will assume & different
position for any difference of pressure and
will operate the fuel-controlling means to
supply fuel at & rate corres Gndmg to the
rate at which air would be delivered through
qmd fixed orifice at that particular difference
E of pIGESUTG |
The combination with a gas producer,
| of maam to supply fuel thereto, means to 95
supply air to the producer thmugh g fixed
‘oriice, 8 fuel-regulating valve having man-
ual and automatic adjustments, one being to
determine the proportion of fuel to a given
quantity of awr, and the other to “maintain
such proportwns under the varying pressures,
" and means to operate sald sutomatic adjust-
ment, the same being operable by the differ-
ences of air pressures in said supply means on.
opposite sides of said fixed orifice.

13. The combination with a gas producer
of means for supplying fuel thereto, means
for supplying air to the producer through a
fixed (}pmmg, a valve for controlling the
fuel, the same comprising 2 vaive body: pro-
 vided with o transverse way, an &mally
' movable non-rotary valve-sleeve in - sald-
body, the same bemg provided with s trans-
verse way, a rotary valve-plug provided with
g ¢ransverse way, means for adjusting the 115
-sleeve axislly, means to rotate the valve-—
plug to close thg way, the same COMPrising
2 cam having an involute fa,ce a connection
over sald face of the cam, a. Welght on said
connéction, means connectmg the cam with

sald ve alve stem to- close the same as the
welght descends, and pneumatic means op-
erable by the msultmm of the air pressures on
op ‘{Ja}mitu sides of said fixed orifice, the same
being connected to open the valve as the
d1f’ference in the pressures on opposite sides
- of said orifice increases, the curve of said
L e cam being a,ppr{}mmtel} formed so that the
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radit forming the sides of the angles sub- | my hand at Los Angeles California this 15th

tending the successive arcs vary from the | day of February 1907

‘square root of ohe and so on to the square | ) T NQTIN

root of two and so on, up to the number of | - ORVH“LE H. EI\_SK‘N- -
s divisions covering the portion of a complete | In presence of—

Trevolution required. - ) | JAMES P. TOWNSEND,
~ In testimony whereof, 1 have hérgunto set | M. Beuraa TowNSEND.
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