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This invention relates to charge forming
devices for internal combustion engines and
more particularly to the type of charge form-
ing device which comprises a plurality. of pri-
mary-fuel mixing chambers, one for each in-

spectively with a plurality of secondary fuel

MIXING chambers located adj acent the engine P

intake ports, and receiving fuel air mixture
from pipes Connected with the primary cars
buretors, and receiving air ‘when required
through branches of an air mani_fold having a
single air inlet for supplying air-to all the
secondary mixing chambers, the quantity of
mixture flowing through ‘the gecondary car-
puretors being controlled primarily by a sin-
gle main air throttle. A common fuel reser-
fuel to all of said pri-
mary carburetors. B R
An example-of a charge forming device of
din the copending appli-
Aseltine, Carl H. ‘Kindl,
Serial No. 288,683,

cation of Fred E.
fled June 10, 1928.

Tp the device disclosed in‘the above appﬁ-

- cation various means are provided for regu-

g0 as to provide

U

5 throttle and comprises

fuel  delivery  con

" an improvement to

and air in the
mixture under different operating conditions, -
a mixture of the desired pro-
portions to secure proper operation of theen-
gine under all conditions of speed and load.
Among these mixture proportioning devices
is a dash pot which damps the opening move-
ment of the main air valve on opening of the
a ‘cylinder having a
checlc valve in the bottom designed to open
as the valve closesto permit nnretarded clos-
ing movement of said valve; and which hasa
duit connected - thereto
is forced to the mixture

iatine the proportions of Tuel:
g P

shrough which fuel

passages on opening of the throttle to enrich p

4o mixture for acceleration.

- The present invention is in the nature of
the device disclosed in the.
above application and the primary object of
the invention is to provide improved-means
for controlling the mixture proportions .on
opening of the throttle, which is simple In con-
struction, positive in its action and relatively

cheap to manufacture.. More specifically, an

-supplying addition
“sages to enrich the
t of the engine and cooperating re- . ACCO s ir
are accomplished by the provision of 2 dash

of the air valve -

~accompanying

2, 1928. Serial No. 807,746, ' _
object of the invention isto provide improved .
‘means for ‘controlling the movements of the
‘qirvalve and an improved form of pump for
al. ‘
- mixture for acceleration..
this invention these objects

According to

pot controlling’ the motion
which comprises & 'cylinderfhaving asolid
bottom: which is not provided with’ a:check”

fuel to the mixture pas- .

53.

60

valve, but which' instead communicates with * "

‘a well supplied with fuel
‘bowl, ‘and having a :

. capacity ‘equal -to the.
amount of fuel displaced by the dash pot pis-

ton ‘during its movement “from normal posi-’

tion to a position where the upperend of a by-
pass in the wall of said cylinder is uncov:
ered. Thig-fuel is available to run bdck into
the dash pot cylinder on any: >

air. valve toward closed ‘position, rendering .

from the main fuel

movement of the
0.0

the check valve'in thebottom of the cylinder. .

“unretarded - closing
The well -also-con-

unnecessary - to. permit
movement ‘of the valve.

stitutes a part of the fuel delivery conduit . -

through which
pot cylinder ‘an

fuel is. forced

from-the dash

(&5}

a restricted fuel conduit:leading to- the'mix-

ture passages and a small orifice connecting -
with the fuel:‘bowl “for filling the well so
that the well is normally filled at the begin-
ning of any. opening of the valve. G
-Further objects and advantages of the pres-
ent invention will be apparent from ‘the fol-
Jowing description, reference beinghad to the -
ing drawings, wherein a preferred
form of embodiment of the ‘prye‘Sent"inventi(jll

ig clearly shown..

“In the drawings:

Figad is-'a"Vertical’lphgifudi:naxfl section -

through a charge forming device in whichthe
resenit invention i§ embodied..
TFigs.-2:and 3 are sections on ‘the lines 2—2.
an‘d‘3—3‘respectivelyfoffFigb1.“'-’{*"* L
The device disclosed comprises a-n
manifold 10 having three. outlet: branches,
‘the middle branch~12 being shown -herein.
Each of these branches communicates with
one of the intake ports 14 of a multi-cylinder
engine. These outlet branches are each pro-
vided with an-attaching flange 16 for secur-

T

80

90

“asmain air




~ ing the manifo
. the main carburetor unit is
-ing 20 having an

20

156

20

1d to the engine block in the
usual ‘manner, Adjacent the inlet of the
manifold is provided a flange 18 to which -
adapted to be at-
tached as shown in Fig..
. The carburetor unit comprises.a main hous-
attaching flange. 22 adapted
flange 18 by screws 24. An

to-be secured to 24 Ax
1s secured in position to reg-

air inlet horn 28

ister with an opening in‘the upper wall o

housing 20, in any suitable way. A casting
30, having certain dash pot chambers and
fuel passages formed therein, is secured by

screws to the lower wall of housing 20, and
a sheet metal fuel bowl 32 is held tight against

. -An.annular shoulder 84 on the housing 20-by

-any-suitable meang,
‘& -mainsource.. of ‘supply ‘to the fuel -bow]
-through-a-conduit ‘ 7
Alow-offuel -to the bowl is controlled by a

Fuel'is conducted from

not shown herein-and the -

~float 36, operating in the usual manner to

26

‘maintain -a substantially constant level -of
fuel therein. : LR

“Fuel flows from bowl 32 -to'a ;plurality of
primary fael nozzles 38,.0ne of which is lo-

- cated in each. of the ‘primary mixing cham-

_ bers 40, the construetion
_described ‘hereinafter,
-tween the fuel bowl and
-& vertical fuel “passage.
its upper end - with a horizontal fuel canal 44

30

35

of which is briefly

the nozzles comprises
42-communicating at

which connects with -each of ‘the nozzles 38
through “orifices 46. - Fuel is admitted from

‘the fuel bowl to -passage 42 .at all speeds

through a fixed Ietering orifice 48 .and at

‘high~ speeds . additional - fuel is -admitted

- thi’oughsjan'\oriﬁce;,’éO‘controlle\d by a valve 52
- - in the manner set. fortl_a-in the-above men-

40

50

. g

% ing from these orifices by. action of gravity.

54 1is provided

- high speeds
enough to lift fuel from the

‘tioned application: Latn im0
- Fuel 1s lifted from the.fuel bowl through

.. the above described fuel passages and noy-
© zles 38 to the mixing :chambers;by. the:suction
- therein., -Closing movements-
.cause-a reduction in mixing chamber suction,

of -the.throttle

which might permit the.fuel .column to drop
sufficiently to cause a temporary fuel stary-
ing of the engine unless:means were provided
to prevent it. For this burpose a.check valve
in'an*eh,lal_'ged chamber 56 at
the junction.of channe1s42.and;44, and-on re-.
duction of mixing -chamber. suction ‘seats on
the bottom of its chamber, breventing down-
ward flow of the fuel. .~ - : B

. Each primary fuel nozzle is -bi}ovidedl "Witrh
-a main fuel outlet 58 in the top of the nozzle

outlet comprising two
60 and 62 near the bottom of the
vertical wall of the nozzle. At relatively
; the mixing chamber suction is
) main outlet as
well as from holes 60 and 62. At idle or low
speeds, however, the suetion is -sufficient to
Lift fuel‘only to some point between .the top
of the nozzle and orifices 60 and 62, fuel flow--

and a secondary. fuel outlet

The fuel conduit-be- f

~suctionin the air

1,851,548

‘Each nozzle is provided with a resti'ictéd;
The primary mix-
ture passages 40 are parallel to each other

fuel metering orifice 63.

and close together as indicated in Fig. 2, and

‘when the carburetor is attached: to the mani-

fold, these bassages register with conduits
which convey the primary mixture to the

-secondary mixing chambers, as fully disclosed
“in the copending application referred o,

~ A single throttle valve 64, which - extends
across-all the brimary mixture passages, ton-

70

75

.trols-the flow therethrough and is provided

with grooves 66 which register
ture passages. ,
means fully disclosed in the above copending
-application and which forms no part of the

with said mix-
‘This throttle is operated by -

80

‘bresent - invention.- The -middle primary -

‘mixture passage connects with a tube 68,
fixed in ’ ,
-veys the primary -mixture to the secondary

the manifold branch 12, which con-

85

“mixing- chamber in that branch of the mani- -

fold; o : o , .
~Substantially all the air entering the car-
buretor flows £

trolled by a main air valve 70, normally held
spring 74 received. be-.
76 projecting -

against a seat 72 by a
tween the valve and a flange
rom a sleeve 78 slidably mounted on. g sta-
~tionary guide sleeve 80; fixed
20 and serving as a guide sleeve for the stem
82 to which the air valve is secured. - -

~When it is-desired to choke the carburetor
to start-the engine, the flange is adapted to
be lifted, by means not shown herein, until the
“upper-end of sleeve 78 engages the valve to
~hold it against its seat.  Sufficient air to carry
the starting fuel from the

nozzles to the in-

hrough the ‘air horn 28, eon- -

90

In the housing .

95

100 '

take ports is admitted»through'anielongated :

‘slot 84 formed in g plate 86 secured ‘to. the -

‘housing 20,:as shown in Fig, 1.
- The valve
‘ber 88 from which air flows to the primary
mixture passages through an orifice 90 in tha

floor of the air chamber and to-the secondary-

‘mixingchambers through a passage 92, which
-connects with the inlet of the manifold 10. A
manually operable throttle 94 and a suction
operated valve 96 -control ‘the flow. of air
through passage 92 and the operating:connec-
tions for said valves are fully disclosed in

~the ahove mentioned application. o
either throttle 64 or 94 the -
_ chamber 88 is increased and .
the air valve is opened against the tension of.

‘On-opening of

itsspring to admit additional air and increase
the quantity of mixture

‘tarded
admission of sufficient air to
‘A dash pot is provided to:accomplish thig re-
sult and to prevent fluttering of the valye
comprising a cylinder 100 forming

70 admits air to a main air cham-

supplied to the en--
“gine. . The opening of the valve must be re-
to ‘some extent, yho‘wever, to prévent
lean the mixture. -

part of the

116

113

125

casting 80 -and a pisten 102 secured to the -

valve stem 82 by means of a flanged coupling
member 104 pinned to said-stem, the piston

130



(443

23

- cylinder 100
~ formed in casting 30 and- is connected by.a
% relatively large passage 114 with the cylinder

)
A

e
€A

50

=50

~ draw fuel from above- the piston throug

=44
&

60

§a

" prevent farther upward moveme

stantially as follows:

5 through by-pass

5 ing of the valve

1,851,548

being clamped between ‘the ﬁangeioni,is‘aid‘

coupling member and ‘4. nut 106 threaded
thereon. ~Thelowerend of the dash pot cylin-
der is cloged by a solid plug 108 screwed into
the cylinder, and 3 Tby-pass 110, both ends
of which communicate Wwith the interior of
the dash pot cylinder, is formed in the wall
thereof. The piston 102 closes the upper end
of the by-pass when the air valve is closed:
As the valve opens ‘the piston: uncovers the
end of the passage 110, permitting passage of
fuel from below the piston through the by-
pass in order to partially relieve the dash pot
at high speed and permit less retarded open-
ing of the air valve. R ,
“On the closing of the valve, fuel must be
admitted to the cylinder below the piston 102,

or the upward movement of the piston would
create

a vacuum below said piston at the
beginning of such movement which would
it and the
To admit: fuel t0
102, a well 112 is

air valve would not close.
below piston

100. This well has & capacity at least: equal
to the amount of fuel displaced by the piston
102 before said piston uncovers the upper end

of by-pass 110. - A smallhole 116 permits. fuel

26 from the float bowl to flow intothe well 112,

The above described dash pot operates sub-
Downward moyemen
of the piston forces fuel from the cylinder100,
first  through .the passage

being determined by the rate of flow from:the
cylinder. - In dash pots heretofore employed,
a check valve has been provided either in the
piston or cylinder to prevent the formation
of 4 vacuum below the pistonwhen the lat-
ter starts its return moverndent. In the ‘dash
hot disclosed, the check valve has been elimi-
nated, but the air valve is permitted to close
substantially without retardation. Let it be

5 assumed that the valve 1s open and the piston -

is below the upper end of by-pass 110, . On
a closing movement of the throttle suction in

‘the chamber 88 is reduced and spring T4 moves

the valve 70 toward closed position, the piss
ton. 102 moving upwardly. and creating. &
vactum below the piston. This vacuum will
» h bYT
pass 110 until the upper end of the by-pass is
covered by thé piston; ab which point the clos-
would cease if the well 112
were not provided. ‘ '
is covered the passage 114 is uncovered and
fuel flows from the well 112 into-cylinder 100,
satisfying the vacuum formed therein as
air valve continues. its closing movement.
The orifice 116 permits the filling of the well
with fuel after the .fuel therein has been
drawn out as described. " v
The above described dash pot also: consti-
tutes a fuel pump to supply additional -fuel

“eate with three passages

114" and - then ]
110, the speed of the piston

“which retardssuch movement.

owever, as the by-pass.
the:

‘piston without

to.the mixture passages on opening’

move-

ments of the throttle to enrich the mixture for

acceleration. The well 112/is 2 part of tlie
fuel- delivery conduit,
cylinder and mixture passages. A passage
1920 of smaller size than passage 114 connects
the top of the well with a Thorizontal fuel

between the dash. pot

"(O :

channel 121 bored 1n casting 30 and connect- L

199 which communi-
te w 194 in the main hous:
ing 20, each of which communicates with one
of the mixture passages 40,.as ‘shown. in Fig.

ing with. three passages

76

1. - Omneor more passages 126 admit air tothe .~

channel 121, which forms

the fuel in sal

an. emulsion with

d channel, this ‘emulsion being

80"

forced through passages 122 and 124 on dowi- -

ward movements of the piston 102.

Ajr is‘admitted to channel 121 to
the high mixing’ chamber suction acting to
draw fuel from cylinder 100 independently of
the pumping. action of the piston 102. A
high- suction is ‘maintained i the mixing

chamberg under all conditions of operation

prevent -

and unless vh'effuél"delivery'bpasmge ve

_vented, this suction would operate. to 1ift fuel

from the cylinder 102 at all times, while it i3

80

desirable to supply this additional fuel only

on opening of the throttle. It is desirable to
admit sufficient air to the channel 121 o re-
duce the suction offective on the passage 120

o it can lift fuel to. a-point,.slightly”below

t - the channel 121, but no higher.

. 'The feservoir 112 is normally fulloi' fuiei
whenever the piston 102 starts dov mwardly.

‘Downward movement of the piston therefore i

“forces fuel through the restricted conduit 120,
The passage . .

114, however, is large enough to permit rela-

tively free return movement of the piston, the
fuel in the auxiliary reservolr running into

105:

the dash pot cylinder to satisfy the vacuum
created by return of the piston and the pas-

sage 120 serving as a Venb. e
‘A secondary mixing chamber is associated
with each outlet bramnch of the manifold, one

v

of such mixing chambers being shown herein. .

Kach of these mixing chambers comprises.a
Venturi tube 130 clamped between the mani-
fold and the engine block,

the outlet of the primary mixture conduit as-

‘sociated therewith te_rmmate'satﬂthe point of
_greatest:

suction therein. . . These . Venturi
tubes constitute no part of the present inven-
tion, but function in & manner fully set forth

in the above

mentioned: application.

" Tt will be clear that by ;th'e‘pI‘OVisionvof‘t'he'

well 112:in the delivery conduit from the dash
pot cylinder to, the mixture passages, ‘the. ap-,
plicant has accomplistied the elimination of
the check valve formerly used in the dash pot
to permit return movement of the dash pot

ump
3¢ the outlet passage 114 communicated: di-

rectly with the fuel bowl. The passage 116,

and positioned so

reducing the efficiency of the -
which would not have been ‘possible |

115

120

125

130




- by means of which the

Qv

4

- within the scope of the

: well fills after an up-
ward movement of the pistert; is’ so small by
comparison tothe delivery ‘passage 120 that
it has no appreciable effect on the pumping
action of the dash pot. RN R

While the form of embodiment of the pres-
ent invention as herein disclosed, constitutes
a preferred form, it is to be understood that
other forms might be

“What ig claimed is as follows: - ,
I A charge forming device ‘comprising a

- mixture bassage, means supplying fuel and

air thereto, a

suction operated air valve con-
air, a dash pot re-

trolling the admission of
aIr valve, a by-

tarding the opening. of the

. bass - connected at two vertically spaced

- points with the dash pot cylinder for vary- -

ing the retarding effect of the dash pot, and
an auxiliary reservoir communieating with
the dash pot ¢ylinder below:the normal posi-

. tion of the dash pot piston into which liquid

40

is forced by

mixture Passage, ms
-air thereto, a suction :
trolling the admission of air; a dash pot- re-

. air valve,

the- dashpot piston on ‘opening
of the air valve. R R e
2. A charge forming device comprising a
' ans-supplying fuel and
operated: air valve ¢on-

tarding the opening of the air valve, a by-
pass - connected - at’ twe vertically spaced
points. with the dash pot-cylinder adapted
to-be rendered effective ‘during opening of
the air ‘valve, -and an:

communicating with the dash pot-eylinder
' into  which' fuel is forced by

piston before the by-pass becomes effective,
3. A charge forming device comprising ‘a

- mixture passage, means supplying” fiel and

suction- operated air valve con-

air thereto, a I
a dash pot re-

trolling the admission of air,

tarding the opening of the air valve; a  by-

pass connected at two vertically spaced

- points with the dash pot cylinder adapted to

be rendered effective during opering of ‘the

~pot cylinder, said means being rendered in-

during opening of the

effective

-is uncovered.

as the by-pass ig rendered effective.
4. A charge forming device comprising. a
mixture passage, meang supplying fuel ‘and

air thereto, a suction operated ‘air valve con-

trolling the admission of air, a dash pot re:
tarding ‘the opening of: the air valve, a by-
pass  connected” at. two ~vertically spaced
points with the dash pot cylinder] one end
of which is covered. by the piston in elosed

position of the valve and is adapted to be un<:

covered ag the valvé opens, an auxiliary res-

ervoir-and means connecting the auxiliary

reserveir with the dagh pot cylinder “when

the valve is closed, said connecting means be-

ing adapted to be
D

valve as the by-pass

5. A charge forming device for internal

adopted, all coming
claims which foliow..

‘mixture passage,

auxiliary ‘reservoir.

the" dash pot -

-auxiliary rescrvoir having ‘g capacity '
fueldisplaced--by the

an auxiliary reservoir, means con- -
necting: the auxiliary reservoir with the dash

covered by said piston

1,861,548

eombustion engines comprising a fuel Teser-
voir, a mixture. passage, means :supplying
fuel and. air thereto, a suction operatedair
valve controlling admission of air, a- dash

pot retarding the - opening of the -air valve

and supplying. additional fuel to the mixing
chamber for acceleration
throttle, and an auxiliary: reservoir forming
a part of the fuel delivery c‘onduit‘having a
relatively - large passage - communicating
with the dash- pot cylinder
small outlet Passage leading to the mixture
Passage, whereby closing movement of ‘the
air valve 15 relatively unretarded. N

6. A charge forming
combustion engines comprising: a ‘fuel res-
ervoir, :a mixture bassage, means supplying
fuel ‘and air thereto,
valve controlling admission _ )
pot retarding the opening of the air valve
and supplying
chamber for
throttle, -an’

relatively ‘laige: “passage communicating
with the dash pot cylinder and a relatively
small passage communicating - with ‘the fuel
TESOIVOIE. v i 0 e e

‘7. °A charge forming deVice’comprisin‘g a

tarding the opening of the air valve; a by-
bass connected: at ‘two “vertically ~spaced
points with the dagh pot cylinder adapted to
be rendered effective during opening of the
air-valve, and an auxiliary- ‘
municating with the dash pot cylinder into
which fuel is forced by thé dash pot. piston
before the by pass, -,bec'omesueﬂecti_ize, said

as
great-as the volume. of.
piston -before the by-pass is rendered effec:
8. A charge forming device for multi-cyl-

inder engines comprising a fuel reservoir, a

plurality of mixture passages each of which
is-adapted to supply fuel air mixture to a’
separate intake' port, means for supplying .

fuel and air to said mixture passages, a suc-
tion operated valve controlling- admission of

air.to-all said bassages, a dash pot for re-

‘tarding the opening of the air valve and sup-

plying additional fuel to.all 'of-said mixture
passages on . opening Movement of ~ the

throttle, an auxiliary reservoir having rela:

tively free communication - with ‘the dash

pot, and ‘a’ restricted delivery- conduit ex-
“tending from the reservoir to all said mixture

passages. 4 . — :
In testinlony~»Whereof-‘I_‘heretQ affix my

signature. - S : -
- WILFORD H. TEETER. -

on-opening: of the

and a relatively -

device for internal

a suction operated air -
of air, a."dash

means supplying fuel and.
air:thereto, a suction operated. air valve con-
trolling the admission of air, a dash "pot re-

80

85

additional fuel to the mixing
:acceleration “on opening’-of the
-auxiliary reservoir . forming 'a -

- part of the:fuel delivery conduit having a

90

100

reservoir ‘com- -

105

110

120

115 -



