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UNITED STATES

1,897,102

PATE NT@ FFIC E .‘

FRED E. ASELTINE, OF DAYTON, OEIQ, ASSIGNOR TO DELCO PRODUTCTS COEPOR.ELTION
OF DAYTON, OHIO, A CORPOBATLON OF DEL_%.WARE

CI—IARGE FORMING DEVICE

Applmatmn ﬂled Aprﬂ 30, 19 9

This mmvention relates to charo‘

ing device which comprises a plurality of
primary mixing chambers, one ior e&ch en-
oine intake port which c(}Opemte respectively 1
Wlth a plurality of secondary mixing cham-

bers located adjacent the said intale ports
and receivin g primary fvel alr mixture from

pipes connected with the primary carburetors,

while receiving air when 1"ef|m1*ed ﬂ'lI'OﬂUh

an air mflmfold having a Slnﬂlﬂ air inlet i
supplying air to all the Secolldary mixing

- chambers.
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An example of a charge fom’img device of
this character is disclosed in the conending

apghcatwn of Fred K. Aseltine, Carl .

Kindl, and TV‘l‘ferd H. Teeter, ‘Serial No.
988, 683, filed June 27, 1928.

In the device dLsclosed in the ‘wae appli-
cation and other earlier devices or sumilar
character, various means havn been provided
to con’frol the p]‘{)portlops otf air and fuel 1n
the mix*ure under various operatmo condi-
Lions for the purpose of supplying to the en-
oine amixture having the desired proportions ¢
to properly opem e the engine under any
operating conditions. Amoao these propor-
tioning devices are certain “stractures for
[OGIﬂ‘lflIlO‘ the mixture plOpOl‘th’lS by con-
trolling the admission ot
vetor, and it is the primary purpose and object
of the present mventmn to provide simple
and improved means for regulating the ad-
mssion of air to a caxburetm Whereby the
desired mixture is formed iherem under all
operating conditions.

In earlier devices of this character, a suc-
tion operated auxiliary valve 1s provided
which 1s owened as the throttle 1s opened to
admit auxiliary air under certain oper atmb

conditions and means are provided to n

mally retard the opening movement ox *hls :

lied

-"*h*e Smd retarding means belng contro

in 1ts action so dmt 1t 1S lende1‘ed metfective

on sudden openings of the throttle which
cause A "‘EI‘ItlTEl}T great 1ncrease 1 suction
effactive to open. ‘he valve, in order to perm: t
the air valve to open freely under these con
ditions. The means for controliing the 1“‘e-

mrmmg
devices for internal combustion engines and-
more particular ly to the type of charﬂe form-

air to the carbu-

Serial No. 359,320.

tarding o means such as heretofore prowded 1S
more 01' leqs complicated in construction and
t is a further more specific object of the pres-
ent imvention to provide a carbure:or having

‘an auxiliary air valve and means for normally f

retarding the opening thereof with improved
and snnphﬁed means tor contrelling the

effectiveness of said reta**dmﬂ* neans, which

Gt

is positive 1n 1ts ElCth‘l and easy to manu- -

facture.
A stall furt

valve
of the type described, of a retarding means

norinally retarding the opening movement
thereot and means onerated by the main air
valve for contmllmo* the eﬁectwenesg ot the

retarding means which controls the opening

of the auxiliary air valve.
According to the present mveﬂtmn tbese

objects are accmnwbshed by the promsmn of

a- dash pot res:{stmﬂ the opening movement
of the auxiliary air V:{alva- the resistance of
which is controlled by a plston mounted in an
auxibary cylinder adjacent the dash

| cylinder and having passages therethrouo'h
which, under cer‘tam circumstances permlt |

ther feature of the invention re-
- sidles 1n the provision, in a carburetor having
‘2 main air valve and an auxiliary air

!
3

r
o~

!-?- :
¢
L

escape of 11q111d trom the dash pot cylinder, .

thus permitting substantially unretarded

pas- S
sages in the piston are normally out of reg-

The

movement of the mul‘lm*y valve.

ister with the passages 1n the dash pot ¢ yhn- _

cler, but are adapted to be brought into reg-

istry therewith by action of the main air

valve on sudden increase of suction within

the carburetor in the manner fully set forth

in the body ot the detmled desemptmn which

follows.

TFurther objects and advantages of the
present invention will be ‘mparent from the
following description, reference being had to

the accompanying drawing wherein a pre-
ferred embodiment of one form of the pres- .

ent invention 1s clearly ShOWIl

In the drawing: |

Flcr 1 1s a VBI‘tIC‘L] lonﬂltudmal section
throuﬂh a charge formmo' “device in which

the present invention is embodied and the
mtqke port associated therﬂW1th

=
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Flo* 2 is a transverse Vertlcal sectlon 011 the

.';lme 2——-2 of Fig. 1

Flo' 3i1sa fmcrmentarv detall sectmn o:o

the 11116 3_3 of Flg

Fig. 4 isa fragmentary elevetmn Vlewed

= _--l"::-_-'ﬁ.;:f'_'from the left in Fig. 2

Fig. 5 18 a detzul VleW of the aumhary

SR '"‘.-:.'_plston

S _'19...man1fold 10 having three outlet branches,
. the middle branch’ 12 ‘being shown herein.
SR __iDach of these branches oommumoetes with
-~ -oneof the intake ports 14 of a multi- oylmder
. ‘engine. These outlet branches are each pro-. .
vided with an attaching ﬂange 16 for secur-.
. ing the manifold to the engine block in the
R -usua,l manner
~ manifold-is provlded a ﬂange 18 to which
- the main carburetor unit is a,da,pted to be at- .
L _-;29_-*7tecl1ed as shown in Fig. 1.7~ .
. The oarbllretor unit oomprlses amain hous- .
B ;.mg 20 having an attaching flange 22 adapted -

" to be. secured to flange 18 by screws 24. An

The device dlsclosed COIl’lpI‘lSeS a main air

Ad]aoent the inlet of the

- air.inlet horn 28 18 seeured 1n: posmon to-

I-‘;_:.._:.";:'I2_5..'re“lSteI' with on’ opening in the upper-wall

-of housing 20, in’ any suitable way. A cast-

“ing 30, hamng certain dash pot ohambers

§ and fuel passages formed therein, is secured -

by -screws to' the lower wall of- housmg 20,

30

| fagamst an annular shoulder 34 on the hous- |
- .1ng 20 by any smtable means.
"~ ducted from a main source of supply to the

R ,.é'?s{-.fuel bowl through a conduit not shown here-

and a sheet metal fuel. bowl 32 is held:tig ht

iny.and the flow of fuel to the bowl is con--
-trolled by a ﬂoat 36, operatmfr in the usual
manner to maintain a substentmlly constantf-
-'level ‘of ‘fuel therein. -
~ Fuel ﬂows from howl 32 to a plurahty of
s prnna,r fuel ‘nozzles 88, one of which is lo-
. cated in each of the: prlmary mixing cham-
7 .“bers 40, the construction of which is briefly
e .deserlbed hereinafter.
“tween the fuel bowl and the nozzles comprises
~a vertical fuel passage 42 communicating at

“its upper.end with a. horizontal fuel canal 44,

| - which connects W1th each of ‘the nozzles 38

| '-"hft_"'throuo'h orifices 46. Fuel 1S admltted from

R ',_._5,Oi_"thloun'h a- fixed metering ori
. high- speeds addltlonel fuel is admitted
.. through an orifice 50 controlled by a valve 52
“"“"in the manner set forth 111 the above men-?-_f‘“
. tloned apphoatlon. -
- Fuel is lifted from the f_uel howl throuoh_'-__
-ﬁ-.the above descmbed fuel passages and nozzles
- .38 to the mixing chambers by the suction
Closmcr movements of the throttle
. ‘causea reductmn in mixing chamber suction, -
% which might permit the fuel column to drop
~ sufficiently to cause a temporary fuel St&I’V—.-_':_
ing of the engine unless means were pI‘O‘Vldedf;._lllﬂ‘ 20, as'shown in Fig. 1
-For this purpose a check valve _
ber 94 from which air flows to the’ primary. -

mlxture p'm 5SS through an orlﬁoe 96 111;25_"]_130___;'__' :

- '-therem. |

to prevent it _
54 1s. prowded in an enlarged chamber 56 at .

f{fthe ]lmo‘tlon of Ch‘lIlI'LE’,‘lS 42 and 44: and 011??..?:

C the. fuel bowl to- passeﬂ'e 49 at all speeds:_
ice 48 and at

- Fuel is con-—'-;_.‘ -
..trols the flow. therethrough and is prowdedﬁf .
Wwith grooves 70, which- register with-said
This throttle is operated.
by means fully disclosed in the above copend- =~ -
ing: epplroetlon and which forms no part, of -
| The middle primary =
-mixture passage .connects with a -tube- wQ,
ﬁxed in the memfold branch. 12, which con- .
Veys . “the. primary ‘mixture to the. secondary
thfmlﬁlno* ohemher n that branoh of the ma,m-‘j: L
Suhstantmlly all the air entermg the car-;_f
‘110

_.mn{ture paeseﬂes.

.';-;_the Ppresent mventlon

“The fuel condult be-

reductlon of mlxmg cha,mber suot1on Sea,tq

- on: the bottom of Its ohamber preventmg

downward flow of the fuel.
Each prlmary fuel nozzle is prowded W1th

‘a main fuel outlet 58 in the top of the nozzle._
and a- secondary fuel outlet. comprising two
orifices 60 and 62 in the vertical wall of the
_nozzle near the bottom of the mixing cham-
At relatively high speeds the mixing
ﬂ-chamher suction is: enough to lift-fuel from.

-the.main outlet ‘as well -as from orifices 60
At idling; or low speed. operatlon-.;f

ber.

~and 62.-
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‘under loed however, the suction is sufficient

to llft fuel only to- some point between the
_top of the nozzle and orifices 60 and 62, fuel_‘ 80
ces:by action of grav- .
ity.  Kach nozzle is prowded with a restrict-.

ce .63, The primary -
‘mixing- ohembers ‘comprise the enlarged an-.

ﬂowmg from these,ori

ed fuel metermﬁ' ori

.- terior-ends of primary mixture passages 64,
‘which are parallel to each. other and close. to-f”_',," -
-When
‘the- carburetor is attached to the mamfold
these passages register with-conduits Whmhi' '

n*ether as- mdloated in“‘the - drawmtr

conyey.the primary. mixture to the secondary

mixing chambers, as- fully d1solosed in the -
Restrlc-f'- .

oopendmg apphcetlon referred. to.

tions 66 separate the primary mmmg cham-

“bers from the remamder of the mmture pas-..f L

S&UES.

A smo*le throttle Valve 68 Wthh extendsfe

aCross all the-primary: mlzture passages,con- - e

'- buretor flows throuﬂh the air horn 28, con-
~ trolled by a main air valve 74; normally held .
‘against a seat 76-by a spring (8 received be- .
tween the valve and a ﬂenge 80 projecting -
from a sleeve 82 slidably mounted on a sta-.
“tlonary . ﬁ*ulde sleeve 84, ﬁaed in the housing 115
20, and serving as a gmde sleeve for the stem o

'86 to which the. air valve is secured. .

' 105

‘When it is de31red to choke. the oarhuretorff o

 to start the engine; the flange is adapted to
be lifted -by an arm 88, as desorlbed in the I
per - ..
end of sleeve 82 6110'&9{3:3 the valve to hold it
“Sufficient air to carry the
-st‘rrtmo fuel from the: nozzles to the mteke R
| 125
90 formed in a pl%te 92 seoured to the hous-;: S

above. oopendmg applloalto*l until the up
against its seat.

ports is admitted through an elongaed slot

The velve 74 admlts a1r, to a main air cham-'f- o

120
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the floor of the air chamber and to the sec-
ondary mixing chambers through a passage
98, which conn tects with the inlet of the mani-
fold 10. A manually operabie farottle 100

and a suction operated valve 102, secured to

shafts 101 and 103 1es,]g:)ecm:fe1 1y, control the

flow of air through passage 88 and the operat-
ing connecticns for said valves are fully dis-
closed in the above mentioned application.
On opening of either throttle 63 or 100,
the suction in the air chamber 94 Is increasec a
and the air valve is 00@*1&{1 agalnst the temn-
sion of its spring to admit additional air
and increase the quantity of mixture supplied

to the engine. The opening of the valve

must be retarded to some e:%:tent,_ however, to .
prevent fldmlssmn of suilicient air to lean
the mixture. A dash pot 1s pro 1P=ed to ac-

complish this resul fmé to prevent fiutter-
ing of the valve compmsmﬁ' a cylinder 106
:Eermmo part of the casting 30 and a piston
108 secured to the valve stem 82 by any
conventional means such as a nut 110
threaded thereon.

The lower end of the dash pot cﬂmder
is closed by a solid plug 112 screwed into
the csﬂmde*" and a passage 114, leading from

the dash pot cylinder to a small mnﬂmry' -.

cylinder 116, formed in the casting 30 ad-
jacent the snid dash pot cyvlinder, allows es-

cape of fuel frem the da sh pot cylinder on

df}wqwmd movement ot the piston 1 the

manner set forth i 111 detall Lelemaf'i:m

Tn order to enable a better understand-

5 ing of the present hlvenﬁon which relates

to means cmwtroﬂmﬂ the motion ot the suc-
tion opera tﬂd vﬁlve 102, the operation and
function of said valve will be very briefly
set, forth. The purpose of this

enIng

-__u_'ﬁ

the maln air passage on O} o1 L

throttle 100 to prevent an 1J1cleﬂsed su*mb
of air reaching the seccndary mMIXING {:1 217}
bers before the inereased supply of heawel
primary mixture, resuiting from increase 1n
suction at the jets, reaches the said MIiXINg
chamber and to increase the pressure dwez-
ential on the primary mmtme tubes so as to

reduce the time necessary for the primary

Y mixture to reach the secondary mixing chams-

bers, because of the resultmo Increase in ve-
1001‘[1 of flow through the sald tubes. By
means of a fuel pump, which is briefly de-
scribed later fﬂ’ﬂ is fullv deseribed 1n the

3 above mentioned fmmlmf‘lohj additienal fuel

tha

_.-.t__.-'

is injected into the pr 111’1%1'3? mixture passages
on cpening mevements of the throttle to form
the enriched mixture acessary ior accelera-
tion and the *111"*111&1}* air vaive 102 reduces
the time interval required for such mixture
to reach the secondary mixing ch amber, while
simultanecusly increasing the interval Te-
quired for pure air admm;ed through passage
98 to reach said secondary mixing chamber

in the manner above described. The alux1i-

valve 1s t{)_
temporarily retard the fiow of air throuﬂn-

1y freely.

12Ty air - valve thus enables the enriched pri-
mary mixture to reach the SGuOIl&‘H"j’ MiXing
chambers as soon as the mcreased
air, so that the mixture supplied hﬁ engine

'por'ts 15 temporarily enriched.

Under certain. opemtmg conditions it is
not desirable to retard "-he'm}ﬂnﬂo of the

o . . J“Lb
auxiliary air valve apriect bw and, further,

1t 1s not necessary to ret: el Ul’re opﬁmna of

said valve to the same extent at all times.

Accor ding to the present invention means are
provided for retarding the opening of the

auxiliary air valve and means for control-
ling the effectiveness of said retarding means
which is ODBI"”!LV@, to vary the re mmnce of-
fered by said retarding mesns under differ-
ent. operating conchtmm,, and under certain
pl&d@t“ﬁ’ﬂll’]ed conditions to uubmanmaiy
eliminate this resistance and permit the valve
to open ireely.

- This retarding means cunm;*:'i ses a ct 1
pot having & GVhﬂd@l 120 in which siid
niston 129 secured by a nut 124, or in an;.
other desirable manner to a rod 126, 1 ‘onm ;';
connected at its upper end to a :JL,!l anl
lever 128, pivoted at 12(} on the ﬁm T 110 nsin

boeemd
s
h:lj

C'I:J
>

"1

o
90. The other arm of the bell crank lﬂv r 198
')

is connected by & pin and slot connection 12

to an arm 184 secured in any desirable man-

ner to the shaft 103 on which the auxiiiary
2lve 1s secured.
movement of the valve 102 wall force the
pisten 122 cownwa wrdly, such movement be-
ing normally resisted by the pressure of the
fnel below the piston which can normally
escape only by leakage past said piston.
Under certain circumstances, it is desired

to reduce the resistance offered by the above
described dash pot to.the opening movement
105

of the auxiliary air valve and, as has been
indicated above, under certain operating con-

ditions 1t 1s desirable to enhrely "**chevﬂ the

dash pot so that the valve opens substantial-

free opening of the valve is desirable, it may
be assumed that the car, on which the car-
buretor is used, is coasting relatively rapidly
with the clutch enp'fwed and the throttle

valve 100 closed. Now, when the car reaches

the end of the coast and the throttle is opened,
it 1s not desirable to enrich the mixture be~
cause the engine 1s 2 lveady running at rela-
tively high speed and, therefore
sirable to retard the opﬂnmcf of the auxiliary
air valve appreciably. Hurther, the 1 require-
ments for enrichment.of the mixture are not
the same when the throttle is opensd thr oueh
different distances or from different posi-

tions, hence 1t 15 not desirable that the re-

G_..stance offered by the dash pot to movement
of the valve shall be always t che same..

To variably control the resistance of the
~dash pot for the auxiliary air valve so as to

enable 1t to offer resistance to the opening of
the valve in the m

.-

supply of
0

Obvi ovslyﬁ 2Ny oPening

Ag an example of conditions when

.1t 18 not de-

manner above mfhcq'ted as

80

85

90,

95,

100

110

120
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= R der 116 is hollow

-through the

e 15 ':'bottom 144 of the

des1rable the cylmder 120 is prowded W1th a
. passage 136 through its wall which communi-
cates with a eha,mlel 137 formed on the outer
surface of the aumhary piston: 140 herem-i_)-
.after referred to. Sl dable within said cylin-
o plston 140 having a series:
- -of holes 142 in its side wall eemmumeatmof

- with the hollow interior of the- piston.- These
~ . _holes are normally out of; recrlstry with the
10 orifice 136, but are adapted to be- ‘brought
- into reglstry therewith by _pressure of the

fuel forced from the main air valve dash pot

passage 114 ‘against the solid.

piston 140 “When the Pis

~ 15 ton 140 is lifted so that the channel 137 is in i
- exact registry ‘with ‘the passagée 136, fuel -is
- allowed to -escape- from the cylmder 120 -
. through passage 136 and orifices: 142, reliev-
ing the pressure against the' piston 122 and-
20 permitting substantially free opening of the
- alrvalve. -
- - lifted to a position where the passage 136 is
~ in exact registry with the channel 137, the
- flow through the passage'is to some estent__
25 restricted and the dash pot.offers some’ reslst-----'
- ance to the opening' of the valve 102.

‘Obviously if the piston 140 is not

- such operating conditions as will cause a sud-

~ “den and great increase in the suction effective
- on the main air valve, sueh as opening the

o _--eﬁ'ectwe

~ag displaced thereby, the air valve being in-
B eﬂfectwe under these conditions to. hft the":_
__.:p1sten 140 as prewously descrlbed R
- Upward movement of the air Valve is lim-

. ated by a

- iliary cyl=11def' in such- posﬁmn as:to ‘stop -

- the npward movement of piston 140 when the-

55 piston is in a position where the channel 13( -
RTINS I‘eﬂ'lsters fully with the orifice 136. |

S The fuel pump comprises a delwery con-
B dmt 150 extending from the dash pot cylin--
" der 106 to a fuel distributing canal 152, which™
communicates w1th three Iuel delwerv con-,
~ duits 154, one of which is shown in Fig. 1.

Alr passee'es 156, one of which appears in.

: Em‘.. 65

- dotted lines in Flg 1, admit air to the dis-
trlbutlng canal 152 to ferm therem an émul- -
sion. of fuel and alr whleh 1 ferced frem

~ flow through

- 1 897 102

' sald cana,l 1111:0 the prlmary mlxture passages o

as fully set _forth In: the abeve mentmned‘.'--'._f__'- - .

f:,pphea,tlon RO o
A secondary mmmg ehamber is assocmted

-'wlth each outlet branch of the ma,mfold one
of-such mixing chambers bemg shown: here-
~1n. - Bach mixing chamber comprises a Ven-
turi tube 160 clamped between -the manifold
“and the: engine block.and pomtmned so that
‘the - outlet of the- primary mixture conduit -
-associated therewith terminates at the point
~of greatest suction therein. These Venturi
8 tubes constitute no part of the present inven- -
-~ tion, but function in a manner fully set forth
%11 the above-mentloned 00pendmﬁ' apphca,-}. .
-tiom: S
Whlle the form ef embodlment of the pres-‘ -
‘ent invention as hereindisclosed, constitutes

70

80

a preferred fOllIl 1t is to be understood thati*--'-'-:".‘

other forms mi h‘t be ado pted, all coming

- 'What i 1s clalmed 1s as follows:

'Wlthlll the scope of the clalms Whl(}h follow

-1. A charge forming device- fer mternalr‘-?'-'

combustlen engines compmsmg a Imxmg* e

chembﬂr “fuel and QT

controlling means.

2 A charge forming device for internal =
a mixing 100
chamber, fuel and air inlets therefor, a throt- =
tle centrohmo the flow of mixture therefrom L
_ sage; a valve controllmg:f' e
flow through said passage, means for resist-
ng.the opening movement of said valve, and 195
fluid pressure-operated means effective under
_ - all operating conditions; for- regulating the =~
-~ The dash pot plstons 108 a,nd 122 and the _ resistance offered by sald res1st1n0' means te;f o
L splston 140 may be so fitted in their respectwef RS -
_cylinders that on very slew opening oi the
' throttle, the fuel in the various cylinders will:

o leak past the pistons substantmlly as rapidly

combustmn engines eempmsmg

an au‘:ﬂlery aIr pas

_the movement-of the air valve. -

- 8:_A charge forming device for mterna,l'
:cembustion engines comprising a “mIXing

-inlets therefor, a 90
- throttle. eent'“olhng the ﬂOW of mixture there- e
.~ The piston 140 is adapted to be 11fted to the_f'-_' from, an auxiliary air: passage, a valve con- -~ =

I _POSLthIl where the passage 186 and channel -
- . 137 are in exact registry ‘when the throttle

- 30100 is suddenly opened relatively wide under:

90

tr ollmcr flow through: said: passage and oper- .
“ated by suction effective onsaid valve, means: =~
*contr elhng the mov—ement of said. Valve and 92
flmad Pressure ‘operated means effective un- =
der all: operating -conditions,
_ - the. effect of said valve
~~ throttle after coastmﬂ as above “described.
.- -85 A lesser opening of the throttle, or opemng
- the said throttle under other operating con-
. ditions which 1esu1t in a lesser increase of.
- . suction at the air. Va,lve, will hft the plsten‘_..-.
. 140 1mto a posmon where the- psssso'e 136 and |
- 40 channel 138 are only partly in‘register: .
~ which pos1t10n the dash pot Wlll be pa,rtmlly'___.

for 1eo'ulatmgﬂ

10

“chamber, fuel and. air inlets therefor a throt-

tle contr ellmg the flow of mixture therefrom" Lo

an auxiliary air
sa1d - passage, a dash

the resistance offered by said dash pot.

4. A- charge forming device-for 1nternalf

_:thFOttle an. f..,u..;ﬂhary alr passaﬂ'e, an: aa]lX].]]_-"f

-ary alir- Valve therein, means’ controllma the"-',"_125_ N

passage, a valve controlhngf_}_ -
pot for 116 -
_resisting the opening movement of said valve, .
pin 138 extending across the aux- and fluid Ppressure. operated’ means, effective

mder all operating conditions;, for regulatmgi} .
- - combustion engimes . comprlsmﬂ' 2 mixing -

_?Chambex a. fuel inlet therefor, ‘a main air. .
valve contrellmg admlssmn of: alr thereto, |

operation- of the auxlllary air valve and

uletmtr the action ef said centrollmg means.

-5, A charge’ fermmcr device for mternal"'---**""' .
cembustmn engmes cemprlsmg a: mlxmg-*'-_ .

‘means‘operated by the main air valve for reg-' e

130. .
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chamber, a fuel inlet therefor, a main air
valve COHtI‘OHlIl'D admission of air thereto, a
throttle, an auxiliary air passage, an auxili-

ary air valve therein, means resisting the

10

193

10
b

A et

opening movement of said auxihiary air Yalve
and means operated by the main air valve for
regulating the resistance of said resisting
means.

6. A charge formmo device for internal
combustion engines comprising a mixXing
chamber, a fuel inlet therefor, a main

valve controllmo admission of air thereto, a
throttle, an auxiliary air passage, a suction
operated air valve in said air passage, means
retarding the opening of said valve on in-

rease 01 engine uctmn and means operated
b} the mam 2ir valve for varying the effec-
leeneqs of said retarding means.

A charge forming demce Tor. mternal
cambustlon engines comprising 2 mixing
chamber, o fuel inlet { therefor, 2 main air
valve cont 0111111‘1 admission of air thereto, a
‘111?1'1i1 'y air passage, a suction operated air

ralve in said air passage, means normally re-
tfudmo the opening of said aux 1liary air
valve and means operated by the main air
valve for Iencler,.,n@ said retarding means 1n-
effective on opening of the thr ottle under cer-
mm operating conditions.

A charge forming demce for internal

combasuon engines comprising a mixing
chamber, o fnel inlet therefor, a main air
valve controllmg admission of air “‘hereto,_&
throttle, an auxiliary air passage, a
operated air valve in saild air passage, means
normaiiy 1et'11‘d111n the opening of said aux-

iliary air valve, and means operated by the

main air valve on opening movements ot the
throttle to rednce the resistance of said r
tarding means or render said means entlrely
meﬁ'ectn

A (311:;11‘06 forming dewce for internal
combustwn engines comprising a mixing
chamber, means for supplying fuel and air
therete, a throttle, an auxiliary air supply
passage, a valve controlling flow of air
1117011311 suich passage, means for resisting
the ovening vaemmt of said valve and
means effective on all opening movements of
the IIOTt]ebltOPEI‘ able mdepﬂndenﬂy there-

of Tor variably controlling the registances to

opening movements of swd »Tfﬂve 1N accord-

ance with the speed at which the throttle 1s

opened.

10. A chavge forming dewca for mternal'

combustion enﬂmes COMTISING
chhamber
thereto, a throttle, an auxiliary air supply
passage, a valve controlling flow of air
through such passage, means tor resisting
the opening movements of said valve, a main
air valve. and means operated by sald main-
air valve on opening movements of the throt-
tle for variably controliing the resistance to
opening movements of said auxiliary air

3! ml"‘{lllﬁ'

Qlr

suction

n%swe 2
thr 011011 such passage, mMeans operable to re-
tard Lhe opening movements of said air valve, =
means for variably controlling the effective- 105
ness of sald retarding means, and means for
operating sald last named means when the

throttle is opened but constructed so as to

r, means tor supplying “fuel and air

thereto, a throttle
pe SSEL*’TG, a

valve in accordance with the speed at WlL(:h |

the throttle is opened.
11. A charge forming devme for 111tern&1

combustion engines comprising a mixing

chamber, means for supplying fuel and air

low of

passage, a valve controlling

valve, _comrm ing means operative on rapid
mammg of the throttle

encdently thereof to render said resisting
111;.&11-3 ineffective and on relatively slow
onening of the throttle, to render said resist-

ing means partmﬂy inefiective. .
0. A charge forming device for. mternal
combustion engines compmsmg 1 INIXINg

chamber, means for supplying fuel and air

thereto, a throttle, an auxiliary air supply_
passage, a valve centrolhncr flow of air °

tnrouwh such passage, Imeans normally re-
sisting the opening of said auxiliary air
Vfﬂve,, controlling means operable independ-

ntly of the. throttle but effective on rapid.
opening of the throttle to render said resist-

.;;_5 _

70

‘thereto, a throttle, an auxiliary air supply
amr
‘through such passage, m eans normally re-
sisting the openmﬂ of said auxiliary alr
75
e but operable inde-

- 80

2
WV

ing means ineffective and on relatwely slow

opemm of the throttle to render said resist-
ing means partially neffective, said control-
11*10 means being inoperative to render said

'iesmtmo* means “either wholly or partially

111{3 ‘ective during Very slow movements of
the throttle. -

13. A charge LGI’IHIHG devme for mternal

combustion engines comprlsmg a MIXING.
chamber, means for supplying fuel and air

thereto, a throttle, an auxiliary air supply
valve controllmcr flow of air

Opemte said controlling means mdependent—-
ly of the movement of the throttle.

14. A charge forming demce for internal

combustion engines comprising a mixing
chamber, means for supplying fuel and air
thereto, a throttle, an auxiliary air supply
passage, a valve controlling

flow -of air

£
o

—
R
-

-
-
oo

through such passage, means for resisting the

opening movements of the auxiliary air

valve, a main air valve operated by engine

“suction, and means operated by said mam_-f

air valve for varying the res istance of said 120

resisting means in accordance with the Vam-
ations 1n suct‘lon e
valve.

15. A charge formmﬂ' dewce for mternal
combustion engmas comprising a mixing
chamber, means for supplying fuel and air
, an auxiliary air supply

Valw

OP{-}HIHO' movements of the auﬂhary air

controlling flow of air
ot 11'011011 such passage, means for resi isting the
130

fective on the main air
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.
'
- -

S Slif}tion','a:liﬂ':mé:all_s_'Qpeifﬁ-ﬁé_d-'-}by the main air ./ e
- . “valve for rendering said resisting -means in- ..~ -

- -'valve, a main air valve operated by engine- .~ - . - -

effective when the suction operating themain =~ =~

~ Sairvalveds greatly increased. =
- 2160 A charge formmg_:,deﬂce: for internal -
* ~combustion engines comprising a mixing. "

- chamber, means for supplying fuel and air =~

-

~-thereto, a throttle, an ausiliary air supply

&

-+ 10 passage, .a  valve -controlling flow of air - - . -

~ _through: such passage, means for resisting - -

.~ -the opening movements of the auxiliary-air - -~ - -

.. el
. .
T C e .
o - .
.h

valve, a main air valve operated by engine -
~_.-suction, and means operated: by ‘said main Ll

18 air valve for varying the resistance of said .

. iresisting-means in accordance w

- ations in suction effective on the main air -
.o ~valve, said ‘means being rendered partially = -

- Aneffective when the suction operating the =
20 alr valve is increased to a lesser degree.. -~ -
© .17 A charge forming device for internal =~ -
.~ -combustion engines comprising a plurality -~ -
- - .of mixing chambers, means for supplying -~ -
- _:fuel and air thereto, a throttle controlling =

25 the flow through all of said mixing chambers, =~ = . "+
- an air valve controlling the admission of air == - .~
- %o said mixing chambers; means operable to - .. -

2 retardtheOPEIIIHngVemeIltS of said air - R

__-valve, means for variably controlling the re- =

a.

.- 30 sistance of said retarding means, means for -

- * accordance with the speed at which the - .
.~ throttle 1s_operated, ‘said’ operating means - . . - e e

- for the controlling means being constructed -

7 of the throttle, o Centy of the movement

- -

~~ 18. A charge forming device comprising SR R SRR
- .2 plurality -of secondary mixing chambers, .~ - = o

~__aplurality of primary carburetors supply- - ¢

40 1ng -a -primary’ mixture of fuel and air to- .
o osaid secondary mixing chambers, means sup--

- -plying fuel and air thereto, a throttle, an =~ =~
- auxiliary air passage for supplying air to said - -
. _-secondary mixing chambers under certain =~
. .45 operating conditions, an auxiliary air valve -~ =

~~for controlling the flow of air through said - -

. . = "
[ l-:- " -

- 'lary air valve, means for variably controlling - .

.60 the resistance of said retarding means, means L

~ dor .variably operating _said controlling .- - -
. .means in accordance with the speed at which . - e
. thethrottle is operated, said operating means =~ -
. for the controlling means being constructed
. .56 to operate independently of the movement = =
. cofthethrottle. . o
- - In testimony whereof I hereto affix my -
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