Ogt. 18, 1932. W. H. TEETER 1,883,096

- CHARGE FORMING DEVICE

Filed July 17, 1928 4 Sheets—Sheet 1
X I v | S\
f ./
¥ IR
‘ :“ )
» -
!.
Yo
EY g B3 S "“" s)
¥ 23 Wi 8
- ~
~
Q
i "Q
Q -
L\ L TN
© H N %
} o
L |8% (
iéé Q N
N%Q
~ (3 8 ] §
)
) |
N -
)
~
. e _
Q ‘L‘A/ ®
' ¥
J[ |
O lvenlor

o Twan S L



1,883,096

W. H. TEETER
CHARGE FORMING DEVIGE

4 Sheets-Sheet . 2 -

1928

2/ FEA

| ﬂ«;%omc 5 il
2Pl
o TE

S Yol

[nuenler
A

Filed July 17,

Oct. 18, 1932.

: “sNQ r—rrrrefrs \\\‘\»’/’”‘”"




,096

- 1,883

W. H. TEETER
CHARGE FORMING DEVICE

Oct. 18, 1932.

4 Sheets-Sheet 3

or/

Filed July 17, 1928

02

me L H-zos
H-H-0/
25 | g
s
14 >
28
&8
& 08
98
LL

g
By
S ,wum
2 N
22 8% 4§
g
o/1-1
1 '3 ~
‘w&‘ LD X %
F‘\\. \V.\ .
) QS\'\.. /M/
5z
mn\\wﬂ 78 )
o A
; NN\
L? 351)
&b UK»V\ _v/%N\
2o ST o\ o
96 ¥ j



1,883,096

Oct. 18, 1932.

W. H. TEETER
CHARGE FORMING DEVICE

Filed July 17, 1928

4 Sheets-Sheet 4

Lzq

96

48,

2o/

S/
oz

L&




Patented Oct. 18, 1932

UNITED STATES
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PATENT OFFICE

. WILFGRD H. TEETER, OF DAYTON, OHIO, ASSIGNOR, BY MESNE ASSIGNMENTS, TO DELCO
PRODUCTS CORPORATION, OF DAYTON, OHIO, A CORPORATION OF DELAWARE

CHARGE FORMING DEVICE

Application filed July 17,

'This invention relates to charge forming
devices for internal combustion engines, and
more particularly to that type of charge
forming device which comprises a plurality

S of primary carburetors for supplying a pri-
mary misture of fuel and air to a plurality
of secondary carburetors located adjacent
the engine intake poris and to which addi-
tional air may be supplied under certain op-

10 erating conditions through a secondary air
passage for admixbfure with the primary mix-

ture.

2k

1
1
ved to Patent 1,819,526 granted Aug. 18,
31, and Fred E. Aseltine et al., Serial No.
288,088, filed June 10, 1928.

It is the general object of the present in-

n to provide improved means for con-
the proportions of {uel and air in
e mixture, and more particularly to pro-
vide improved means for enriching the mixz-
ture during the acceleration period, to pro-
vide a mixture rich enough in fuel content
to give the necessary power for smooth and
:nid acceleration.
- More specifically, it is the object of the
73 n to provide means for temporarily
g the admission of secondary air
y any opening movement .of the
<o that the enriched primary mix-

ture ig Gelivered to the intake ports without
% delay and vithout dilution by an excess of

gecondary air.

further objects and advantages of the pres-

ent invention will be apparent from the fol-
. lowing description, reference being had to
~¥ the accompanying drawings, wherein a pre-
ferred form of embodiment of the present
invention is clearly shown.

25

g. 2 15 a side elevation looking toward
engine block.
. 3 is a section on line 3—3 of Fig. 1.

4 is a section on line 4—4 of Fig. 1.

1928. Serial No. 293,423.

Fig. 5 is a fragmentary detail section on
the line 5—5 of Ifig. 8.

Fig. 6 is a detail view of the primary throt- |

tle valve,
Fig. 7 is a side elevation of the main carbu-
retor unit looking from the right in Fig. 2.
I'ig. 8 is a side elevation of the main car-
buretor unit looking from the left in Fig. 9.
Fig. 9 is a detail sectional view, partly
diagrammatic, showing the means for retard-
ing the opening of the secondary air valve.
Hig. 10 is a section through the secondary
mixing chamber on line 10—10 of Fig. 2.
Figs. 11 and 12 are detail sections at right
angles to each other of the float valve mecha-
ﬁism and fuel inlet passage controlled there-
y.
Fig. 13 is a detail section on the line 13—18
of Fig. 3. :
1t will be observed that the main air passage
which admits air to the secondary mixing
chambers has in some instances in this specifi-
cation been termed a “secondary” air pas-
sage, while the air flowing through such
passage has been termed “secondary” air.
These terms have been used to distinguish
from the “ primary” air passage and “pri-
mary ” air which goes to the primary mixing
chambers. .y
The device disclosed herein comprises a
main air manifold indicated in its entirety
by the reference character 10, and having
three outlet branches 11, 12 and 18 each of
which is adapted to communicate with one
of the ports 14 of a multicylinder engine.

Tach port serves two adjacent cylinders.

through valve ports 14a and 143, as clearly
indicated in Fig. 1. The cylinder head is
shown in three separate fragments 15, but
1t will be understood that it may be an integral
structure.
each provided with an attaching flange 16,
for attaching the manifold to the engine block

- in_the conventional manner. Adjacent the

inlet of the manifold is provided a flange 17
to which may be secured the main carburetor
unit as shown in Fig. 8. ;

The main carburetor unit comprises a main
housing in the form of a single casting 18,
attached by screws 19 to the flange 17. An

The branches 11, 12 and 13 are
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air inlet horn 20, the flow of air through which
is regulated in a manner later described, is
secured in position over an opening in the
upper wall of said housing by secrews 22 which
5 Dassthrough flanges 23 and 24 on the horn and
housing respectively. A casting 25 having
certain dashpot chambers and fuel passages,
described in detail hereinatter, formed there-
in is secured by screws 26 to the lower wall
jg of the main housing 18, a gasket being pro-
vided between the castings to make a tight
joint, and a sheet metal fuel bowl 27 is held
tight against a shoulder 28 on said main
housing 18 by means of a screw 29 which is
15 screwed into a post 30 depending from and
integral with the casting 25.
A fuel line leading to a main source of
fuel supply (not shown) is connected to a
nipple 81, screwed into the main housing 18
90 as shown in Fig. 1. This nipple may have a
screen secured therein in a manner well known
so that incoming fuel must pass through the
screen and said nipple communicates with a
bore 32 formed in the wall of housing 18,
95 the bore 82 connecting with bore 33 also in
the wall of said housing as shown in Fig. 12.
At its inner end the bore 33 connects with a
vertical bore 84, which in turn communicates
with a bore 35 in casting 25. A plug 36 is
30 screwed into the lower end of bore 35 and is
provided with lateral fuel outlets 37 through
which the fuel flows into the float chamber.
Cooperating with valve seat 38 is a valve 39
controlled by a float 40 pivoted at 41. The
35 valve operates in the usual manner to main-
“tain a constant fuel level in the said float
chamber. :
Fuel is conducted from the fuel bowl to a
plurality of primary fuel nozzles 42 located
40 .10 the primary mixing chambers 43 formed
“1in the central part of the main housing which
may be termed the distributor block. The
construction of the distributor block and co-
operating elements comprising the primary
45 _carburetors will be more fully described here-
“inafter. To permit the fuel to flow from the
fuel bowl to the primary nozzles 42 the cast-
ing 25 is provided with a vertical fuel chan-
nel 44 which communicates at its upper end
50 . with a horizontal fuel canal 45 which connects
" with each of the nozzles 42 through holes 46.
Fuel is admitted from the fuel bowl to the
channel 44 at low speed through a metering
orifice 47. All of the fuel flowing to the fuel

55 nozzles 42 up to a certain predetermined -

““engine speed, for example that corresponding
to a vehicular speed of 20 miles per hour
passes through the metering orifice 47. TFor
higher speeds than said predetermined speed

60 _fuel is also admitted to the fuel channel 44

through an orifice 48 controlled by a fuel
valve 49, operated in a manner fully de-
scribed hereinafter, and thence through a
horizontal channel 50, connecting with- the
85 lower end of channel 44.

1,883,006

Fuel is lifted from the fuel bowl through
the nozzles 42 to the primary mixing cham-
bers by the suction therein. When the
throttle is moved toward closed position to
reduce the engine speed there is a sudden
reduction in suction on the vertical column
of fuel between the fuel bowl an the nozzle
which might permit this column of fuel to
drop sufficiently to cause a temporary fuel
starving of the engine unless means were pro-
vided to prevent the dropping of such coluunn
of fuel. To prevent this action a check valve
51 is received in an enlarged chamber 52 at
the junction of channels 44 and 45 and on
reduction of suction in the primary mixing
chambers seats on the bottom of such cham-
ber, preventing downward flow through the
channel 44.

The metering orifice 47 is drilled in the
casting 25 and the drill hole on the opposite
side of the channel 44 is plugged by a screw

Kach primary fuel nozzle is shown herein
as provided with a main fuel outlet in the
top of the nozzle and a secondary fuel outles
comprising two holes 54 and 55 formed in the
vertical wall of the nozzle and diametrical-
ly opposite each other as shown in Fig. 8.
At higher speeds there is sufficient suction 1n
the primary mixing chambers to cause fuel
to flow from the main fuel outlet in the top
of each primary nozzle, as well as from the
holes 54 and 55. At idle or very low speed,

however, there is insufficient suction to cause

such a flow of fuel, the fuel at such time
standing in the nozzle at a point between the
top of the nozzle and the orifices 54 and 55,
fiowing from such orifices by action of grav-
ity. Iach fuel nozzle is provided with a re-
stricted fuel metering orifice 56.

In the carburetor disclosed herein the cen-
tral portion of the main casting constitutes

“the distributor block and is indicated at 60

in Fig. 8. The distributor block has three
primary mixture passages 61, 62 and 63
formed therein, such passages being parallel
to each other and close together as indicated
in Fig. 5. These passages extend straight
through the block, and passages 61 and 63
connect with L-shaped passages formed in
the manitold, the outlet ends at such passages
terminating in the side walls of the central
branch of the manifold where they are con-
nected with primary mixture pipes herein-
after described. The inlet ends of the prim-
ary mixture passages where the nozzles
project into such passages are of larger
diameter than the outlet ends thereof anf
between the inlet and outlet end of each
passage its cross-sectional area is constricted
as indicated at 64, such constriction reduc-
ing the velocity of the air current passing the
nozzle for a purpose hereinafter set forth.
The flow of primary mixture through the
passages 61, 62 and 63 is controlled by a single
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throttle valve 65 which extends across all of
the primary mixture passages, 2ad has
grooves 66 therein which register with the
said passages 61, 62 and 63. This throttle

“valve is rotatably mounted in the housing

18 and has spindles 67 projecting from each
end outside the housing 18 on which are se-
cured certain valve actuating devices later
described. A groove 68 is provided in the
throttle which cooperates with the inner end

of a screw 69, adjustably in the casting, to

prevent longitudinal movement of the said

throttle. The primary mixture passage 62
is in alignment with a tube 70 which s re-
ceived in a boss in the branch 12, while the
passages 61 and 63 communicate with pipes 71
and 72 respectively. These pipes are con-
nected at one end to the outlets of passages
61 and 63 while the other ends of such pines
connect with elbows T4 detachably secured to
the manifold branches 11 and 18, the outlet
ends of such elbows being in alignment with
tubes 75 and 76 which are secured in mani-
fold branches 11 and 13 respectively in any
suitable manner. Primary mixture is drawn
by engine suction from the primary mixing
chambers through the pipe connecticns gbove
described, and tubes 70 and 75 and 76 to the
secondary mixing chambers in which such
tubes terminate. The primary mixture may
be mixed with additional air in the secondary
mixing chambers in a manner more fully de-
scribed later.

Substantially all the air entering

o

2
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3
D
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flow therethrough being controlled by & main
air valve 77, normally held against a seat
78 by a spring 79. Air flows past the valve
77 to a main air chamber 80 formed in the
housing 18. An air conduit 81 controiled

by a valve mechanism hereinafter described

connects the air chamber with the main air
manifold while an orifice 82 in the floor of
the air chamber permits-a flow of air from the
chamber 80 to the primary carburetors.
‘When the carburetor 1s chocked to start
the engine the air valve 77 is held against its
seat by means presently described to com-
pletely close the main air inlet. To provide
sufiicient air to carry the starting fuel from
the primary nozzles to the engine when the
carburetor 1s chocked as described an airinlet
83 is provided. This inlet is an elongated
glot formed in a plate 84 secured to the hous-

“ing 18 as shown in Fig. 3.

- The main air valve 77 is adjustably secured
on a stem 86 slidably mounted in a guide
sleeve 87 fixed in the main housing 18. Sur-
rounding the guide sleeve 87 is a slidable

" sleeve 88, the lower end of which has a pro-

jecting disc 89 secured thereto, the disc pro-
viding a seat for the air valve spring 79.
Means are provided for raising this sleeve to
a: position where the upper end thereof will
engage the air valve to hold it against its seat

3

to choke the carburetor. This means com-
prises an arm 90 secured to a rock shaft 91
rotatably mounted in the wall of the main
housing 18. The arm at its inner end has two
pins 92 and 93 secured therein between which
the dise 90 is received. The shaft 91 pro-
jects through the wall of the casing and at its
outer end is bent to form an arm 200 having
a hole 201 therein in which some form of op-
erating connection, extending from a point
convenient to the operator may be attached.
An adjustable stop screw 202 is received in
2 lug detachably secured to the air horn as
indicated in Fig. 2. By adjustment of the
stop screw the normal position of the sleeve
88 may be determined to regulate the ten-
sion of spring 79. Ordinarily the stop screw
is so adjusted that the main air valve will
open slightly during idling. :

During operation at all engine speeds be-
low that corresponding to a vehicular speed of
substantially 20-25 miles per hour on a level
road the mixture formed in the primary car-
buretors is of properly combustible propor-
tions and such mixture is conveyed to the en-
gine without dilution by admixture with addi-
tional air in the secondary mixing chambers.
At higher engine speeds, unless means are pro-
vided to prevent such action, the velocity of
the air current passing the nozzles becomes
so great that a velocity head is built up at the
nozzles and increases to such a degree that
fuel is caused to flow from the nozzles rapidly
enough to form a primary mixture which s
super-rich in fuel content. To prevent this
increase in fuel flow the air passage 81 leading
from chamber 80 to the main air manifold is
opened in a manner hereinafter described, to
permit a flow of air through the secondary
air passage. This admission of air through
the secondary air passage not only dilutes the
mixture but also prevents as great an increase
in air velocity at the nozzles as would other-
wise oceur.

Flow of air from the chamber 80 to the
secondary carburetors is controlled by two
valves, a manually operated butterfly throttle
94 and a suction operated valve 95. The valve
94 is fixed on a shaft 96 which is journalled
for rotation in the walls of the housing 18,
and is operated simultaneously with throttle
65 through connections hereinafter described.
The valve 95 is fixed to a shaft 97 which may
be positioned- off center with respect to the
valve, a greater portion of the valve being
below the shaft than above. The shaft 97
is supported for rotation in the walls of the
housing 18 and is operated primarily by the
engine suction, its operation being controlled
by devices described later.

The operating connections for the throttle
valves will now be described. Fixed on the
end of one of the throttle spindles 67 outside
the housing 18 is an operating arm 98 hav-
ing a hole in its free end to be connected to

()]

5

80

00

95"

100

11¢

fxct
G

Xid1)
i
SitY]



10

16

20

25

80

85

40

45

60

66

60

65

a

some suitable form of operating connection
.extending to a point convenient to the oper-

ator of the vehicle. This operating arm 98
is connected through a lost motion connec-

stion to an arm 99 secured by a split clamp to

the end of shaft 96 outside the casing. An
operating link 100 is pivotally connected to
the arm 98, and a pin 101 projecting from the
free end of arm 99 projects through a slot

-102 in the link 100. A regulating screw 103

is threaded in lugs 104 projecting from the
operating link and may be adjusted to reg-
ulate the length of the slot 102, the upper end
of the said screw constituting the lower end
of said slot. A tension spring 105 is con-
nected at one end to the upper end of the link
100 and at its other end to the pin 101. The
spring tends to hold the pin 101 against the
upper end of slot 102. With both throtties
closed the parts are in the position shown in
Fig. 9, with the pin 101 in engagement with
screw 103. As the operating arm 98 is ro-
tated in a clockwise direction to open the pri-
mary throttie valve 65 the link 100 moves
downwardly to a position where the upper
end of slot 102 strikes pin 101 before the op-
erating arm 99 of the air throttle 94 is moved
so that the primary throttle is partly opened
before the air throttle beging to open. The
screw 103 serves as a stop to limit the closing
movement of the primary throttle and ad-
justment of said screw regulates the throttle
opening at idling.

On opening movement of either throttle
valve the suction below the air valve 77 is in-

creased and the air valve is opened against

the tension of its spring permitting an inrush
of air to the secondary mixing chamber
which will be sufficient to lean the mixture
unless means are provided to retard the open-
ing movement of said valve. By retarding
the opening of the valve the leaning of the
mixture as well as fluttering of the air valve
may be prevented. It will be understood, of
course, that opening of the air valve may be
sufficiently retarded on opening of the throttle
to enrich the mixture for acceleration, but in
this particular embodiment of the invention
opening of the air valve is not retarded to
that extent.

To retard the opening movement of the air
valve the lower end of the valve stem 86 has
secured thereto a niston 106 which slides in
a cylinder 107 formed in the casting 25. The
piston is secured to the stem 86 by means dis-
closed in the copending case above referred
to, a nub 109 holding the piston in place. The
lower end of the cylinder ig closed by a closure
member 110, having a valve controlled inlet
(not shown) thevein, and permitting free
apward movement of said piston, but retard-
ing the downward movement thereof and
opening movement of the valve,

The dashpot eylinder 107 may be

provided

with a by-pass in its wall which allows liguid

1,883,096"

to pass around the piston when the piston
passes below the upper end of said by-pass,
thus relieving the dashpot. As this by-pass
forms no part of the present invention and
its construction and function is fully de-
scribed in the above mentioned applications
1t is not shown herein.

When the main throttle valve 94 is opened
the suction in the chamber 80 below the air
valyve 77 is so greatly increased that although
the suction at the nozzles is increased and at
the same time the opening movement of the
main air valve ig retarded to some extent to
prevent leaning of the mixture the additional
air flow into the secondary mixing chambers
through the main air passage, past the throt-
tle valve 94 would be so rapid as to prevent
any enrichment of the mixture immediately,
and such enrichiment is necessary to provide
sufficient fuel for proper engine acceleration.

The opening movement of the air valve 95
is retarded primarily for producing at all
times, when the throttle 94 is opened, a
sufficient pressure differential between the in-
et and outlet ends of the primary mixing
tubes to create a velecity of flow through such
tubes great encugh to transport the primary
mixture from the primary mixing chambers
to the secondary mixing chambers almost in-
stantanconsly. In the device disclosed here-
in an accelerator pump forces fuel for ac-
celeration inte the primary mixing tubes to
form a super-rich mixture therein. It is a
considerable distance from the point where
inel enters the primary mixture passages to
the secondary mizing chambers where it is
mixed with pure air fowing past throtile 94,
and if the air valve 95 were allowed to open
ireely an appreciable time interval would be
necessary for the rich primary mixture to
travel throughthisdistance,cbviouslyagreat-
er time interval than that required for the
lighter pure air to travel from the throttle 94
to said secondary mixing chambers. By pro-
viding meansto delay the opening of the valve
95 relative to throttle 94 two resulis are ac-
complished, first the production of a high
pressure differential between the inlet and

utlet ends of the primary mixture passages
whichmaintainsahigh velccity of flowthrough
such passages at all times; second the retard-
ing of the inflow of pure air to the secondary
mixing chambers. By maintaining the high
velocity of flow through the primary mixture
passages the time interval required for the
primary mixture to travel the distance above
referred to is greatly reduced. At the same
time the retardation of the air flow by means
of valve 95 increases the time interval neces-
sary for pure air to reach the secondary mix-
ing chambers, so that these two time inter-

vals ‘approach each other, in fact are sub-

stantially equalized, so that the rich primary
mixture and the air flowing past throttle 94
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reach the secondary mixing chambers at sub-
stantially the same time. '

According to the present invention means
are provided to retard the opening of said
valve 95 comprising an arm 120 secured, out-

“side the housing 18, on the end of the shaft 97

on which said valve is mounted. A rod 121
is bent at its upper end to form a short hori-
zontally extending leg 122 which projects
through a suitable slot in the free end of the
arm 120, and the said leg 122 is connected to
the lower end of a helical spring 123, the
upper end of which is suitably connected to
alug 124 projecting frem the flange by means
of which the carburetor unit is attached to
the manifold. This spring tends at all times
to draw the free end of the arm 120 upward-
1y to open the valve 95. The above mentioned
slot permits motion of the end of the rod
relative to arm 120, as the end of said arm
moves in an arcuate path. The lower end
of the rod 121 has a flanged coupling mem-
ber 125 secured thereto and a piston 126 is
clamped between the flange on said member
and a nut 127 threaded thereon. This piston
fits closely in a cylinder 128 having an attach-
ing flange 129 projecting therefrom which
is bolted to the housing 18. The piston is
slidable in the cylinder by spring 128 but its
movement is controlled by engine suction.
To this end a nipple 130 is screwed into the
bottom of the cylinder 128 and is connected
in any suitable manner to a pipe 181 to form
a tight joint therewith. This pipe is connect-
ed at its opposite end to a similar nipple 132
screwed into a bore 133 extending through
the wall of housing 18 at a point between the
valve 95 and the main air throttle 94, as
shown in Fig. 3.

The valve 95 is provided with a small hole
134 and when the throttle 94 is closed the
engine stuction maintained at points posterior
to the valve 95 is communicated through said
hole to the space between valves 95 and throt-
tle 94, and through the pipe 131 to the space
in cylinder 128 below the piston. This suc-
tion is greater when the main throttle is
closed than at any other time and the valve
95 is held closed by the suction below the
piston 128 which is sufficient to overcome the
force of the spring 123 tending to open said
valve. Tt will be understood that when the
throttle 94 is closed the suction maintained
in the passage 81 on both sides of the valve 95
is substantially the same and the foree of the
spring is the only force tending to open the
said valve.

As the throttle 94 opens the suction in the
passage 81 anterior to valve 95 is reduced,
creating a pressure differential on opposite
sides of the valve which is added to the force
of spring 123 tending to open said valve.
At the same time there is a flow of air from
passage 81 through pipe 1381 to the cylinder
128 which will reduce the vacuum in said

-opening of the throttle.

S

cylinder and permit the valve 95 to open
when the vacuum is reduced enough to be in-
sufficient to overcome the force tending to
open the valve. As the valve 95 opens and
the vacuum below the piston 126 is reduced,
the piston rises until a condition of balance
is reached, that is, until the vacuum below
the piston is just enough to balance the force
tending to open the valve. The upward
movement of the piston must be slow because
of the small size of the pipe 181 which ad-
mits air to relieve the vacuum below the pis-
ton, hence the opening movement of the valve
95 1s very considerably delayed relative to
the opening of the throttle 94.

- On closing of the throttle 94 the action of
the air valve is substantially the reverse of
that above described. The vacuum at points
posterior to the throttle will, of course, be in-
creased on closing movements of said throt-
tle, which will result in a withdrawal of air
from below the piston 126, and pulling the
piston down until the vacuum tending to
lower the piston is balanced by the force
tending to open the valve 95 and raise the
piston. ~

As previously stated the opening of the
valve 95 is temporarily retarded on opening
of the main air throttle to accelerate the flow
of primary mixture sufficiently to prevent
said mixture from lagging behind the flow of
air through the manifold during the accelera-
tion period, thus preventing the formation of
a lean mixture at the secondary mixing cham-
bers during the acceleration period. In the
device disclosed in this application the pri-
mary mixture is enriched by the action of a
fuel pump operated simultaneously with the
This fuel pump
forms no part of but is described below to
enable a better understanding of the whole
charge forming device which is shown in the
drawings.

The air valve dashpot, comprising piston
106 and cylinder 107, constitutes the pump
which operates whenever the piston moves
downwardly on opening of the air valve, and
the by-pass is not entirely uncovered before
the downward movement of the piston be-
gins.
ceived at its lower end in a hole in the cylin-
der 107 near the bottom thereof while the up-
per outlet end of said conduit connects with
a fuel channel 141 in a block 142, secured in
any desirable manner to the bottom of the dis-
tributor block in a position somewhat poste-
rior to the primary throttle as indicated in
Fig. 8. The block 142 extends across all of
the primary mixture passages and fuel pas-
sages 143, 144 and 145 are formed in said
block and communicate with passages 146,
147 and 148 in the wall of the distributor
block, and communicating with the primary
mixture passages 61, 62 and 63 respectively,
as shown in Figs. 8 and 13. Two air channels

A fuel delivery conduit 140 is re- -
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149, one of which is shown in Fig. 8 admit
air to the fuel channel 141, the entering air
forming an emulsion with the fuel which is-
sues from passages 146, 147, and 148 into the
primary mixture passages.

The reason for admission of air to the
fuel channel 141 is to prevent the high suc-
tion maintained in the primary carburetors
acting to draw fuel from the dashpot cylin-
der independently of the pumping action of
the pisten 106. It will be understood that
under all conditions of operation a very con-
siderable degree of suction is maintained in
the primary mixing chambers and unless the
fuel delivery passage between the dashpot
cylinder and the primary mixture passage
be vented to atmosphere at some point there-
in, this high suction would operate to lift
fuel from the dashpot cylinder at all times,
whereas it is desirable to deliver fuel from
the dashpot cylinder to the primary mixture
passage only when the throttle is opened to
cause downward motion of the piston 106.
By admitting air to the fuel channel 141 the
suction effective to lift fuel through conduib
140 is never great enough to lift the fuel to
the channel 141, but is sufficient to lift the
fuel only to some point intermediate the
dashpot cylinder and said channel, prefer-
ably to a point immediately below the chan-
nel,

When the throttle is opened the suction in
the air chamber 80 is increased and air valve
77 and piston 106 are forced downwardly

i forcing fuel upwardly through conduit 140

and outlets therefrom to the primary mix-
ture passages during the downward move-
ment of the piston, air being mixed with the
fuel in channel 141 as previously described.
If the dashpot cylinder is provided with the
above mentioned by-pass pumping action
continues only as long as the piston 106 is
in position to close the upper ends of the
by-pass. As soon as the by-pass is uncov-
ered the pumping action ceases and further
downward movement of the pisten operates
merely to force fuel from the lower part of
the cylinder through the by-pass to the up-
per part of the cylinder.

In addition to the above described de-
vices operating to enrich the mixture for
acceleration, means are provided for supply-
ing additional fuel at higher speeds by open-
ing the fuel valve 49 previously referred to.
This means comprises an arm 150 pivoted at
151 on the outside of housing 18 as shown in
Fig. 8. Projecting from the opposite end of
the arm 150 is a pin 152 which is received
in a bore in an enlarged head 153 into which
the valve 49 is screwed. A cam 154 is fixed
on the spindle 67 projecting from the op-
posite end of the throttle shaft 65 to that
on which its operating arm 98 is secured, and
cooperating with this cam is a roller 155
mounted for rotation on a pin projecting
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from the arm 150." A considerable portion
of the cam is concentric relative to its oper-
ating shaft so that it is ineffective to raise
arm 150 to open the fuel valve until a certain
predetermined speed is reached, for exam-
ple an engine speed corresponding to a vehic-
ular speed of 20-25 miles per hour. By
using a cam of different shape the engine
speed at which the fuel valve begins to open
may be regulated as desired. Also by ad-
justing the valve in its head 153 the normal
position of the valve prior to its opening
movement by arm 150 may be determined.

The secondary mixing chambers comprise
Venturi tubes 160 or other flow accelerating
clements. There are three of these venturis
160 which are identical in construction and
are positioned in the branches 11, 12 and 13
of the manifold 10, in such relation to the
primary mixing tubes, that the point of
greatest depression or suction in each Ven-
turi tube is immediately adjacent the outlet
end of the primary mixing tube associated
therewith. Xach venturi is provided with
an annular projecting rib 161 which fits,
when the manifold is attached to the engine
block, both in the engine intake port and in
a recess 162 in the end of the associated
branch of the manifold, the rib engaging
shoulders 163 and 164 in the manifold and
intake port respectively, when the venturi
is in position. A channel 165 is formed in
the outer wall of said venturi, at the bottom
of the element when the device is assembled,
to permit any fuel which precipitates out
of the mixture and collects on the wall of
the manifold branch to flow into the engine
intake port. The Venturi tubes cause the
air entering the air manifold to move past
the ends of tubes 70, 75 and 76 at high ve-
locity creating in each of the tubes a high
suction at all times.

It will be understood that while the de-
vice, for retarding the passage of air through
the secondary air passage on opening of the
air throttle, which constitutes the present
invention, is disclosed, for convenience, in
this application as embodied in a charge
forming device having means for enriching
the primary mixture, the invention is in
no way limited to such a charge forming
device. Such invention will produce desir-
able results when embodied in a charge form-
ing device in which enriching fuel is not
injected into the primary mixture concur-
rently with the retardation of air flow
through the secondary air passage. It will
be clear that such air should not be permit-
ted to reach the secondary mixing chambers
on opening of the air throttle, before the
increased quantity of primary mixture re-
sulting from opening of the primary throt-
tle reaches said mixing chambers, whether
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It will be understood that, while the valve
96 has been shown and described herein as
off center with respect to its operating shaft
97, so that said valve is opened in part by
engine suction, said shaft may be at the
center of the valve and the latter opened
entirely by the action of the spring 123 if
such construction be desired.

While the form of embodiment of the
present invention as herein disclosed, con-
stitutes a preferred form, it is to be under-

stood that other forms might be adopted,

all coming within the scope of the claims
which follow.

What is claimed is as follows:

1. A charge forming device for internal
combustion engines having in combination, a
mixing chamber, a fuel inlet therefor, a throt-
tle controliing the flow of mixture from said
mixing chamber, a secondary air passage ad-
mitting air to said mixing chamber, a main
air port admitting air to said mixing cham-
ber and secondary air passage, means in said
secondary air passage operated by the engine
suction for retarding the flow of air through
said passage, and means operated by the suc-
tion anterior to said last mentioned means for
controiling its operation.

2. A charge forming device for internal
combustion engines having in combination,
& secondary mixing chamber, a primary car-
buretor for supplying a primary fuel mix-
ture thereto, a throttle controliing the flow
of mixture from the said mixing chamber,
a secondary air passage conveying air to said
secondary imixing chamber for dilution of
said primary mixture, means in said second-
ary air passage operated by engine suction
for retarding the flow of air through said
secondary air passage, and means operated
by the suction in the secondary air passage
for controliing the operation of said last
mentioned means.

3. A charge forming device for internal
ombustion engines having in combination,

secondary mixing chamber, a primary car-
Luretor for supplying a primary fuel mixture
thereto, an air inlet port for supplying =ir
to said primary carburetor and said second-
ary mixing chamber, a passage conve
air from said air port to said secondary mix-
ing chamber, a valve in sald passage regulat-
ing the flow of air te said secondary mixing
chamber independent of said primary car-
buretor, and means operated by the suction
in the secondary air passage {o refard the
opening movement of said valve.

4. A charge forming device for internal
combustion engines having in combination,

a secondary mixing charaber, a primary car-

=G

Ll
burctor supplying fuel mixture thereto, a
secondary air passege admitéing air to said
secondary mixing chamber, 2 manually op-
erable throtile in said secondary air passage,
an automatic valve in said passage, and means

7

operated by the suction in the secondary air
passage for retarding the opening movement
of said automatic valve.

5. A charge forming device for internal
combustion engines having in combination,
a secondary mixing chamber, a primary car-
buretor supplying fuel mixture thereto, a
primary throttle controiling the flow of fuel
mixture, a secondary air passage admitting
air to said secondary mixing chamber, a man-
ually operable throttle in said secondary air
passage, an automatic valve in said passage,
means opening said valve as the primary
throttle is epened, and means operated by en-
gine suction for retarding the opening move-
ment of said automatic valve.

6. A charge forming device for internal
combustion engines having in combination,
a secondary mixing chamber, a primary car-
buretor supplying fuel mizture thereto, a
primary throttle centrolling the flow of fuel
mixture, a secondary air passage admitting
air to said secondary mixing chamber, a man-
ually operable throttle in said secondary air
passage, an sutomatic valve in said passage,
said valve being opened by a spring and en-
gine suction on opening movement of the pri-
mary throttle and means also operable by en-
gine suction for retarding the opening move-
ment of said valve.

7. A charge forming device for internal
combustion engines having in combination, a
secondary mixing chamber, a primary car-
buretor supplying fuel mixture thereto, a sec-
ondary air passage admitting air to said see-
ondary mixing chamber, a manually oper-
able throttle in said secondary air passage, an
automatic valve posterior to the throftle and
subject to engine suction, and means operated
by the suction in the air passage for retard-
ing the opening movement of said valve.

8. A charge forming device for internal
combustion engines having in combination, a
secondary mixing chamber, a primary car-
buretor supplying fue! mixture thereto, a
primary throttle controlling the flow of fuel
mixture, a secondary air passage admitting
air to said secondary mixing chamber, a man-
ually operable throtttle in said secondary air
bassage, an automatic valve in said passage,
means for opening said valve as the primary
throttle is opened, and means operatad by en-
gine suction for holding said valve closed
while the throttle is closed and retarding the
opening movement of said valve as the
throttle is opened.

9. A charge forming device for internal
combustion engines having in combinasion,
a secondary mixing chamber, a primary car-
buretor supplying fuel mivture thereto, a
primary throttle regulating the flow from
said primary carburetor, a secondary air pas-
sage admitting air to said secondary mixing
chamber, a secondary threttle valve control-
ling the flow through said secondary air pas-
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sage, an automatic air valve also controlling
the flow through said secondary air passage,
and means operable by engine suction for re-
tarding the opening movement of said auto-
matic valve.

10. A charge forming device for internal
combustion engines having in combination, a
secondary mixing chamber, a primary car-
buretor supplying fuel mixture thereto, a
primary throttle regulating the flow from
said primary carburetor, a secondary air pas-
sage admitting air to said secondary mixing
chamber, a secondary throttle valve control-
ling the flow through said secondary air pas-
sage, common operating means for said throt-
tles, an automatic air valve also controlling
the flow through said secondary air passage,
and means operable by engine suction for re-
tarding the opening movement of said auto-
matic valve.

11. A charge forming device for internal
combustion engines having in combination, a
secondary mixing chamber, a primary carbu-
retor supplying fuel mixture thereto, a pri-
mary throttle regulating the flow of mixture
from said primary carburetor, a secondary
air passage admitting air to said secondary
mixing chamber, a secondary throttle valve
controlling the flow through said secondary
alr passage, common operating means for said
throttles constructed to partially open the
primary throttle before the secondary throt-
tle starts to open, and means operable by en-
gine suction for retarding the flow through
said secondary air passage on opening move-
ment of said secondary throttle.

12. In a charge forming device for a multi-
cylinder engine having a plurality of intake
ports, the combination of an air manifold
having branches leading to said intake ports,
a plurality of primary carburetors, one asso-
ciated with each branch of the air manifold
to supply fuel mixture thereto, a single air
intake passage admitting air to said mani-
fold, a throttle for controlling the flow
through said passage, an automatically oper-
ated valve for modifying the effect of said
throttle, and means operable by engine suc-
tion for retarding the opening movement of
said valve.

18. A charge forming device for internal
combustion engines having in combination, a
rlurality of secondary mixing chambers, a
plurality of primary carburetors for supply-
ing primary mixture thereto, conduits for
conveying said primary mixture to the sec-
ondary mixing chambers, a secondary air
passage admitting air to said secondary mix-
ing chambers, a throttle for controlling the
flow of air through said secondary air pas-
sage, and automatic means operable by engine
suction on opening of said throttle to retard
the flow of air through said secondary air
passage, whereby a decrease in vacuum at the
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outlets of said primary mixture conduits is
prevented.

14. A charge forming device for internal
combustion engines having in combination, a
secondary mixing chamber, a primary cax-
buretor supplying fuel mixture thereto, a sec-
ondary air passage admitting air to said sec-
ondary mixing chamber, a throttle therein,
an air inlet port supplying air to both said
primary carburetor and secondary air pas-
sage, means retarding the flow of air through
said air inlet port on opening movement of
the throttle, and independent means operable
by engine suction for retarding the flow
through said secondary air passage on open-
ing of said throttle.

15. A charge forming device for internal
combustion engines having in combination,
a secondary mixing chamber, a primary car-
buretor for supplying fuel mixture thereto,
a secondary air passage for admitting air to
said secondary mixing chamber, an automatic
valve controlling the flow of air through said
passage, a dashpot for retarding the opening
movement of said valve and means communi-
cating the suction of the secondary air pas-
sage to said dashpot to control the operation
thereof.

16. A charge forming device for internal
combustion engines having in combination, a
secondary mixing chamber, a primary carbu-
retor for supplying fuel mixture thereto, a
secondary air passage for admitting air to
sald secondary mixing chamber, an automatic
valve controlling the flow of air through said
passage, a dashpot for retarding the opening
movement of said valve, said dashpot com-
prising a cylinder, a piston therein connected
to said valve, and means for communicating
the suction of the secondary air passage to
said eylinder, whereby the movements of said
piston and valve are controlled by the suction
communicated to said cylinder.

17. A charge forming device for internal
combustion engines having in combination,
a secondary mixing chamber, a primary car-
buretor for supplying fuel mixture thereto, a
secondary air passage for admitting air to
said secondary mixing chamber, a throttle for
confrolling the flow through said air passage,
an automatically operated valve in said pas-
sage, means controlling the operation of said
valve comprising a dashpot and a suction con-
nection extending from the cylinder of said
dashpot to the secondary air passage on the
engine side of the throttle, whereby the valve
is held closed when said throttle is closed
but is permitted to open as the throttle is
opened and the vacuum posterior to said
throttle is reduced.

18. A charge forming device for internal
combustion engines comprising a secondary
mixing chamber, a primary carburetor for
supplying a primary fuel mixture thereto,
a primary throttle for controlling the flow
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of fuel mixture, a secondary air passage sup-
plying air to said secondary mixing chamber,
an_ air throttle therein, a suction operated
valve in said air passage for retarding the
flow of air therethrough, and means oper-
ated by the suction in the air passage pos-
terior to the air throttle for controlling the
operation of said valve.

19. A charge forming device for internal
combustion engines comprising a plurality
of secondary mixing chambers, a plurality
of primary carburetors for supplying a pri-
mary mixture of fuel and air to said secon-
dary mixing chambers, a single secondary
air passage for supplying air to all of said
secondary mixing chambers; a manually op-
erable throttle therein, a suction operated -
valve therein adapted to retard the flow of
air therethrough on opening movements of
the throttle, and suction operated means for
retarding the opening movement of said
valve.

20. A charge forming device for internal
combustion engines comprising a plurality
of secondary mixing chambers, a plurality
of primary carburetors for supplying a pri-
mary mixture of fuel and air to said sec-
ondary mixing chambers, a single secondary
air passage for supplying air to all of said
secondary mixing chambers, a manually op-
erable throttle therein, a suction operated’
valve therein adapted to retard the flow of
air therethrough on opening movements of
the throttle, and means operated by the suc-
tion in said secondary air passage for retard-
ing the opening movements of said valve. -

21. A charge forming device for internal
combustion engines comprising a plurality
of secondary mixing chambers, a plurality
of primary carburetors for supplying a pri-
mary mixture of fuel and air to said sec-
ondary mixing chambers, a single secondary
air passage for supplying air to all of said
secondary mixing chambers, a manually op-

5 erable throttle therein, a suction operated

valve therein adapted to retard the flow of
air therethrough on opening movements of
the throttle, and means operated by the suc-
tion in the air passage between the throttle
and the suction operated valve for retarding
opening movements of the latter.

In testimony whereof I hereto affix my sig-

nature.
WILFORD H. TEETER.



