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My inverition relates to carburetots of the

type which- use: no suction operated vaive
to let in air; and the objects are to:so adapt
and reorganize those. known means:of-1n-
jecting the fuel on the engine side of the

throttle - that -their inherent advantage of

distinguishing between -conditions. of high
speed and’ light:load and low speed. and
heavy load without: separate means for this
purpose may be made available through a
full- and sufficient ‘range,:und no nozzle
anterior-to- the  throttle mneed -be ‘used, mor

separate means moved by and .with the
- throttle ‘te reduée the -mixture at . low
5 throttle. .

In the accompanying drawings— =
Figure 1 is'a top view of a whole carbu-

~vetor,-showing how the throttle:is-opened

in Fig. 2 beyond the preferred: working.

Timit to get-a section that more clearly.il-
lustrates, and showing the Jever- 16 control-
ling the-adjustable cut-off-bushing 18.-. Kig-
ure 2 -is ra section taken-ou the lines: 2—2,

Figs. 1 and 8, and illustrates the relation
5.0t the wells, passages, throttle shaft and cut-

off bushing.. Figure 3 is‘a top- view, to a

1
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seale tiwice that of Fig. 2,:0f the throttle .
" shaft extension illustrating-the -wells-tand -

. pockets. as” formed in and- on.ithe- throttle

30

T
Py

45

- Fig

55

‘shaft, with the shaft proper shown in see-

tion taken at the point on the shaft where

it is cut by lirie:3, Figs: 2, 5 and -6, this
section -showing  ‘the .layout'.of  passages
through - the shaft. Figure 4 isipart of-a
bottom view of the main body:as with. the
float .chamber and throttie shaft removed,
and shows the -cut-off- bushing and the re-

of “the -cut-off . bushing, -shown ‘as  though
these surfaces were unwound -and. laid out
flat; showing ' ;
portioning of the terminal-openings of the

- passages and the relief vent 15, .about such
‘as would be used in practice, and ‘s four:
times thescale ‘of Fig. 2.. Figure 6 is a.
view .of the throttle shaft extension, show--
ing, mostly: in a section taken at line 6—6,-

) Fig. -8, the -passage 8 .and: its. attached

poeket-and well; and'is to-the scale of Fig. 3.

as-shown..
- The lower. end of ‘
is extended down to the bottom of the float ..
chamber. F' and well &, and in -and.on this
shaft are formed. the.secondary. or inter-

a -layout, shaping ‘and. pro-. a.p!
.the speed: increases:

1616726

throttle which is'here s'hbf-Wn' opened-to a -
nosition parallel -with-the -center.line:.of the

throat. . This is done because a view ‘of the
throttle -shaft and-attached: parts -which
best: shows how. they are- formed -1may:thus

60

be hae; but. in-practice .1 prefer. to stop '
down the greatest: opening. about -thirty .

degrees, ‘as indicated by the solid, stop C
and broken out lever-D-in Hig. 1. This does

not.mean that the range. is that.much less

than in other carburetors, because the throat
is enough. larger: so-that the opening.is still +
a little larger- than-the:smallest point in the

venturi »of -some - standard, -carburetors: for
the - same. size engine. . While I hawve not

fully proven it,.I think it is preferable to use
the. -large. throat - and ‘.somewhat. closed -
“throttle, rather than a smaller. throat and

‘wide. open throttle, -at:least- .with the form

the throttle shaft B

mediate wells-and acceleration -pockets and
passages. ‘ : L ‘

In this application a well is defined as:a u

compartment - through - which " fuel ‘passes,

.coming in at.one opening ahd going out at

‘ment. into. which fuel ‘backs through an
sopening and. empties through' the same one. ::

. There:is, in -the .cage of. an -autemobile

.carburetor, a range of throttle openings. and
.accompanying:speeds iinder -constant. resist-
.ance: to.-traction ; and. each degree of open-
-1ng. ot throttle has a speed ran
lief vent 15 to prevent leakage. Figure 5
is a view of .a portion of the periphery of
the throttle shaft and the covering surface -

oe.from the

&

lowest to the highest that:is possible at that

- throttle opening, and with a traction resist-

nee, due to friction plus grade, if any, plus

70.
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another; and a pocket.will.:be a compart-..

90 .

_inertia, -as <great .as -the engine at that -

throttle. opening: can. overcome, and. the:

inertia part,of which resistance decreases as
: . At the: Jowest. speed
and "~ wide open throttle. the -engine: hag its

.greatest force load, and should. then have a
mixtures that will: give -the ‘greatest pull.

This is the richest mixture that is required,
as meastired by:the rich and.poor limits be-

100

mzy be: : At this lowest speed and wide open

throttle .a certain quantity: rate of air'is go-

ing through; but:there will: be_a certain con-

dition of .partly.closed throttle and lighter

load between which:and wide open. throttle

105

“tween which ‘the engineis abléto run; and -
3. .not. by.actual proportions, whatever these

The :main--ideas may  perhaps . be -best.
anderstood from-a consideration chiefly of.
.9, -in .which ‘A is the throttle. throat,
through which air passes: from-left to right...
B is the: discof “the..common. butter-fly.
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each degree of throttle opening will have an
accompanying speed and load which will
draw the same quantity rate of air as the
lowest speed and wide open throttle. In
general, such carburetors as have a nozzle
anterior - to the throttle do not distinguish
between these conditions, -without separate
means for this purpose, such as a fuel valve
which opens with the throttle, but each
quantity rate of air is given a certain rich-
ness, whereas, a- comparatively rich mixture
should be had at low speed and wide open

throttle, and a poorer one at the same air

quantity rate with lighter load, higher speed
and partly closed -throttle. ' :
When the throttle is in the idling position
a small corner of the terminal opening I, of
the passage 8, is open into the notch J, Figs.

"2 and 5, and ‘ag the throttle is further opened

opening 22, of passage X, and L of passage
into notch -J, openings I and 22 re-
maining open and their passages 8 and X
working with passage K in the wide open
position. However, as all the openings of
passages 8 and X are made comparatively
small the effect which they add is not very

material, but there is advantage in keeping-

them in action, as they can neither lag nor be
found filled up on-a sudden closing of the
throttle.

In explaining the parts and their action

. I prefer to first assume that an automobile

35

*“their combined effect, except where other-

50
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to which the carburetor is attached is run-

_ning at-high speed and wide open throttle.

The largest passage K, whose terminal open-
ing is shown at L, Figs. 2 and 5, will be in
action by reason of the opening L being
in registry with notch J, Fig. 1, 2, 4 and
5. ~ Passages 8 and X will also be in actiomn,
but as they are the same-in principle, what
is said of X may be taken as applying to

wise stated. In this condition the fuel in
the well G will be lowered to-a point below

“any of the openings M and N by reason of

having to come through the restricted open-

ing O from the float chamber by virtue of

this drop in level below that of the float
chamber, which is at the line P—P, and the
fuel for passage K will all be coming into
it through opening @ at the bottom; open-
ings R, M, N and V will all be drawing air.
Now with the throttle still held wide open,
assume that a grade is encountered, slowing
the engine by load slowly down to the lowest
speed when gears have to be shifted. As
thiz change takes place the fuel will be
sucked out of well G at a slower rate, and
the level in the well will gradually rise,
covering first opening N and then M, making

" the mixture richer for the hard pull; and

(2]
[ =18

this covering of opening M which is higher
than opening V, can take place without
covering opening V, because the suction is
sufficient to draw pocket W empty while the

1,616,726

level in well G is kept up by what comes in

at O, thus allowing opening V to be made

large and openings M .and N to be made
small. “The. advantage in this is that in
opening suddenly from a low speed with
nearly closed throttle an extra pick-up dose
is needed, which is taken in through open-
ing V from pocket W, this being then full

to the then high level of well G as opening

L is then in cut-off position; this: applies

to pocket 12, but pocket 11 will be full only.

This is momen-
If the same open-

when the engine is stopped.
tary and not maintained.

ing were depended on for V and for M and

the pick-up dose taken from the outer well,
an opening M which is large enough to give
suffictent pick-up might make the mixture

70

80

too rich on a pull down to the same speed . -

that 1t picked up from. L

The air which is drawn in through any of
the above openings will come into the well
through openings 21.- The principle of the
effect of restricting these openings 21 is well
known, but- I prefer them large and un-
restricted. ' ’ -

These elemernits in some form have been
before used, if not.in quite the same com-
bination. The distinctively different action
when using this combination opening  at a
properly varying rate on the engine side
of the throttle, from using the so-c¢alled main

nozzle anterior to the throttle, is, that if the

throttle is held open so that the opening L
1s only say one third open, there will be a

lesser suction at opening Q than if wide open

under the same condition of load, but if
opening L-is-wide open and by heavier load
the engine is slowed till the suction at Q
is the same, the combination of opening L
and -the throttle has the inherent capability
of being proporticned by the shaping of
opening L so that a different quantity rate
of air may be coming in through thethrottle
than in the other case, thus distinguishing
between. ‘a condition of somewhat clozed
throttle and higher speed, and a condition
of open throttle and slow speed dueto heav-
ier load. ILikewise, as between running on
a smooth level road with the throttle in such
a position as to allow only passages 8 and X
to be in action, and running up such a grade
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wide open as will hold the speed down co -

that the air quantity rate is the same as in
the other case, openings I and 22 may be so
proportioned with relation to the throttle
opening and the suction as to draw less fuel
for the lighter load, and openings I, 22 and

I, with relation to the greateér throttle open-

ing' and the lesser suction to draw more for
the heavier load, whereas, any inspirating
means working wholly by the suction ante-

rior to the throttle cannot make this distinc-

120

tion, except possibly by the steady flow of

air in the one case and the somewhat inter-
mittent flow in the other, timing with the

130
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piston stroke: ~This is niot true of that par
of *the range “taken: careé of by the nozzle
anterior to the thiottle :in: these -otheséars
buretors; as is evidenced: by some of them

using sep'xrate means worked by the throttle

to -effect ‘a similar result However, as this
prineiple is -inherent'in-ithe" above—bhrome

- 1dlifig passages in sonie-of these earburetors,

10

if -the “openings uncovered by the throttle -

dre proportloned svith this in:view 4and no
nozzle anterior to the throttle is used, T am

" “not clalmmrr this feature of ‘itself:

b
(S

VVhen the throttle is cloged enough %0 tnat

opening L is completely cloged, while these
openings ‘overlap and in the mde open. po--

- sition all avork together, ‘we may consider
" -the'second paszage X separately, as has been

i 20

doné with K. As: shown, the‘only. difference
between K and - X is.in- the use ‘of the inter-
mediate well Y, Figs: 2 and 8, which takes
m’ fuel fxom the outer twell Gr Lhrouoh the
openiig Z, and the advanLaO‘e of %uch a well
is what - mmht be called o vernier
for with the smaller amount. being used the

“Jevel  would! not have drop enough to: pass
openihgs1 and 4, or would be Tess control-

ling .than the chanoe of level from the'un-

.avoidable tilt of the automobile, or other
‘inaccuratcies of action; but as the fuel flows

by gravity through- opemncf 7 the.level must

-always: be: lower in the well ¥ ‘than:in the

~“outer well- G when the engine is running

40
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- part,
6, Fig.:3. Well 10 and’pocket 11 correspond

subject ‘to the 1estmct1on of Z3 . ory o1 the
other hand; if opening O were small enough

‘to effect a -sufficient drop for this case the
maximam:-drop in level under wide open
conditions would be too: great- and: uncover

openings‘Q and O Tt will:be seen that all

the - fuel for passage.- X -does not come:in
“through the 1nterme Hate well Y, but this
~tion, wells’ Y and:10; and openings M, N, 1,
4, 9.and 24 being’omit tted, the sizes of the
-openings used were, in declmnls of:an inch:

passage-has an opening: 7, corresponrhno to
opening-Q on:passage K the intermediate
well ‘controlling only:as to' whether obenings
1-and 4 get fuel orhir. H owever; 11t will

“be-geen” that ‘opening 4 .will vm some. Tuel
falls bdowu

till the Yevel in the onter Weﬂ
opening 4.

‘Passage 8, well - 10 and pocket 11 are.

shown -in Fig.. 6, mostly in - the sectional
“which" ‘section is taken-on the line

to” Y ‘and 12, ‘on ~passage "X, opening 14
corresponds’ to 1359 to 1,24 fo 4,-25 to Z,

T tor Sand 26 to 7, ‘and: openmo I cor-

responds to 22.

In the idling posmon the throttle Wlll be :
but slightly opened from a position square -
across -the throat, by the achustment screw -

H, Fig. 1.. In this position a very-small

‘corner of the first terminal opening I, Figs.
2 and 5, will be open to the notch J Flos '
1,2, 4 and 5, as the suction in this con-

dition will be very high. The change in
speed due to change in load will ot be

7 oreat Wlth the throttle steady in this posi-

action,,

‘Poor at the higher-$peeds.:
-V, 8 and T after the pockets are emptied.
Opemnos M, N,-1, 4; 9 and 24 and wells ¥
-and 10 should have only a ‘minor and modi-
fying effect, and it is only for the covering

and’ uncovemncr of openings M and N that i

tion;: buﬁ the! bpeed Wlll of: comse be rmaxi i

aum. for this -position with-no load::"1f
‘the clutch is let in to start the.vehicle from

rest and. the speed ‘is slowed. by the load
thus applied, ‘opening: 9, Fig.. 6, may . be
covered -by. the- Tise of the fuel in el 10,

just as 1 in’ the second p‘lssarre X, or M’

in: passage K.~
The ‘object. of - openmos Ry 13. and 14,-be-

51des helping to. atomize the fuel, is mere -
particularky: to reduce ‘the eqmvalent height

that~the:Nquid must be: raised by SuCt&OIl
from: the float-chamber: level to -the throttle
throat, as-when th_e Tiguid-is -mixee with-a
small p1op0¢tion of air it is'ésiif the'spegific

gravity-were reduced, and the point the pure
»hqmd must be htted to is to'the _opering”
R, until V:is uncovered.
this head' to:the total suction- may be great

at-low suction- compared to.its proportion

‘at the highest suctlon, making 2 veryima-

terial -inereage. in t]‘e nchness at the- hwh
suctlons

+ The” major plopmtmnmo of the. nn\tuzd

thr oughout the speed range:of any set thr ot-

tle opening is effdeted by the size and leight'
‘of openings' R, 13 and 14, and V, S and. T,
the Tower the air opening. the movye-does. tha

gradation tend to be rich at the -lower and

the partition formmg the well ‘G, and: its

‘restricted openings O are used, as no-change"
‘of :level in the. space;’ 'G-is lequued for: the e
-other : parts: .

In testing- Lhe ina]or pa*'ts and thelr ac-

Q, 0’33, 7, 0383 26, .018; V,.070; S, .038;
and 0505 T, 038 R 038 10, 038 14 038,
The dlametel of opemno O was +

]//

being: opened 5" from: seat;

a change.of adjustment
has- more.. effect. under ‘open tliroftle con-

when the other openings.are propoltloned

‘in the ‘preferred manner as indicated above.

A restricted ‘opening- O was retained,
though it is not necessary in this case; with

a constant level in &, or: Wlth the adchtlon'

of wellsY and 10, wnd openings M, N, 1, 4,
9 and 24, shoht comecmons ‘might be neces-
sary, but it is thought that it ill. be help-
ful to start from the above figures:

By reference to Figs. 4 and B it will be s seen.
_that I have prov1ded a vent or relief open-

ing 15 to more surely prevent the high suc-

tion of nearly closed throttle from drawmcr_

The proportion of

‘This apphes to ¢

but wag
_restricted by a needle-valve for %d]ustment

However, 1
“do not favor the use of 4 valve adjustment
-in this opening, as a

80 -

G4

103

ditions than under lower throttle conditions, -
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any.fuel from the openings L and 22 'by'

leaking between the throttle shaft and its
bearing if they are to loosely fitted or worn.

Tt will be seen from Figs. 2-and. 4 that
the lower throttle bearing containing the
notch J is made as a separate bushing 18,
which is adjustable in a rotary direction.
Thus by moving the attached lever 16 by
turning the stop screw 17, a greater open-
ing of the first terminal opening I will be
had in the idling position, and at each posi-
tion of the throttle the total terminal open-
ings will be somewhat greater. By suitable
connections running from this lever to the
dash, the bushing 18 may be swung through
a large angle to give a wide opening for
starting. ' :

It will be seen that the lever 16, Figs.
1 and 4, comes, by an off-set, through a
slot 19, in the main casting, and this slot
would constitute a sufficient vent to the float
chamber, even if a baffle were used to pre-

vent slopping, but in case the bushing 18

were not used and the notch J were cut
in tlie main casting, I have shown a sep-
arate vent 20, Figs. 1 and 4, as it is of im-
portance to have a large vent for the bene-
fit of the openings 21 into the well G. - When
no adjustable bushing 18 is used adjustment
would generally be got by an adjustable vent

_into the throat on the engine side of the

BIv)

throttle, but as this is sometimes used with
almost any type of carburetor, I have not
thought best to illustrate its application

Tere. :

I¢laim: o
1. Tn ‘a carburetor, a constant level fuel

“chamber, a throttle throat, a throttle work-
‘ing therein, a throttle shaft exending into

the fuel of the fuel chamber, a plurality of
fuel passages leading from said chamber
through said shaft and all gradually and suc-
cessively opening at a varying rate into the

‘throat with the opening of the throttle and

on the engine side thereof, air openings into
said fuel passages above the fuel level of the
fuel chamber, and acceleration pockets con-
nected with said passages. '

9.7 In a carburetor, a constant level fuel
chamber, a throttle throat, a throttle work-
ing therein, a well with an opening into it
from the fuel chamber, a throttle shaft ex-
tending into the fuel in said well, a plurality
of fuel passages leading from said well
through said shaft and all gradually and
successively opening at a varying rate into
the throat with the opening of the throttle
and on the engine side thereof, air openings

1,616,726

into said fuel passages above the fuel level
of the fuel chamber, and acceleration pockets
connected with said passages. - |

3. In a carburetor, a constant level fuel

60

chamber, a throttle throat, a throttle work- -

ing therein, a well with an opening into it
from. the fuel chamber, a throttle shaft
extending into the fuel in said well, inter-
mediate wells formed on said shaft with
openings into them from the- first well; a
plurality of fuel passages-leading from said
first well through said shaft, a notch in the
bottom of the throat and the engine side of
the lower throttle bearing at their intersec-
tion, terminal openings of said passages of

varying width turning gradually and suc-

cessively into registry with said notch with
the opening ‘of the throttle, air. openings
into said fuel passages-above the fuel level
of the fuel chamber, openings between said

65

70

75

passages and said wells each below the

highest working level of the well with which *

it connects, acceleration pockets. formed on
said shaft, and openings between. said pas-
sages and said pockets to be closed against

air by the fuel till the emptying of the

pockets. -

4. In a carburetor, a constant level fuel:

chamber, a throttle throat, a throttle work-
ing therein; a well with an opening into it

80

85

from the fuel chamber, a throttle shaft ex-

tending into the fuel in said well, inter-
mediate wells formed on said shaft with
openings into them from: the first well, a
plurality of fuel passages leading from said

first well through said shaft, an angularly:

adjustable lower throttle bearing, 4 notch

in the bottom of the throat and the engine

side of the lower throttle bearing at their

90

intersection, terminal openings of said pas-

sages of varying width turning gradually
and - successively into registry  with said
4

notch with the opening of the throt
opening through the throttle bearing adapted

to register with said terminal openings when -

they are in cut off position, air open-
ings into said fuel passages above the fuel
level of the fuel chamber, openings between
said passages and said wells each below the

100

tle, a vent -

highest working level of the well with which -

it ‘connects, acceleration pockets formed .on
said shaft, and openings between said pas-

sages and said pockets to be closed against
the. emptying. of *the

air by the fuel till
ockets.
" Feh. 23, 1925.

GEORGE . WIL‘QOX.
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