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Zo qll whom it may concern.: ’

Be it -known that I, WeLLiNaron P, Kip-
DER, a citizen of the United States, residing
at Jamaica Plain, Boston, Massachusétts,
have invented certain new and useful Im-
provements in Carbureters, of whicl' the
following is a specification.

This invention relates to carbureters for

" internal combustion engines and particu-
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larly to the regulation of the fuel and air
intake according to the needs of the engine.

One of the objects of the present inven-
tion is the provision of u carbureter where-
by. the fuel valve of a cylindrical and ta-
pered form, will not only be relieved of the
fateral vibratory effects of the air valve, but
‘will have ample lateral freedom to find its
own alinement in its guide: This permits a
substantial reduction to be mayle.in the di-
ameter of the fuel valve for the same capacity
of discharge thus reducing the weight of the

valve and permitting a looser fit, thereby

eliminating to a maximuin degfee the tend-
ency of the fuel valve to wear or bind in
its guide. It should be explained -that in
sucle valves, the difference ‘that exists be-
tween the area or diameter of the cylirdri-
cal stem and the mean area or diameter of
the tapering portion, becomes relatively less
with an increasing size of valve, as the di-

ameter is in proportion to the circumference. .

According to the present invention it Is con-
templated to change the ratio of proportion
hetween the size of the cylindrical stem and
the.mean size of the taper, and to adapt to
a given taper a cylindrical stem which 15
smaller in diameter than that which it
would usually have in - practice. By thus
reducing the. ¢ylindrical ' diametér. of the
stemn there is not only effected a decrease in
the weight which is 4 factor of wear, but
the ratio of relative difference in'sizeis in-
creased, so that a greater margin of metal is
obtained which may be worn away without
affecting the efficiency of the valve.”

Another feature.of my' invention consists ,
in the provision of means for holding the.

air valve at a variable elevation from its
seat for idling, and for depressing the valve
from its nearly closed ‘or idling position to
a position nearer the afjfg inlet constituting
a choking- position and for momeéntarily
holding said valve in said choking position
while starting cold. This depressing move-
ment is effécted through connections to the
dash coitrolled by the operator.

‘ Specification of Letters Patent.
- - Application filed Odtober 28, 1915, Serial No. 57,588,

Patented July 1, 1919.

The invention further contemplates o
more thorough and efficient atomization and
vaporization of the mixture whereby the

-mixture will be broken up and delivered to

the engine in a form complete for immediate
» explosion, ‘

These and various other features which

will appear more fully hereinafter are se-

cured in the carbureter of the present, in-
ventjon. The construction and operation of
my carbureter will be more particularly dis-
closed in the specification which follows. In
‘the drawings forming a part of that speci-
fication I have shown as' illustrative of my
invention two constructions which have
been found satisfactory and efficient in nse.
Throughout specification and drawings like
reference numerals are employed to indicate
corresponding parts, and in the drawings:

Figure 1 is'a vertical section through one
form of carbureter in accordance with my
invention and showin particularly the ar-
rangement whereby ‘the fuel valve is re-

. lieved of the vibration of the air valve and
the arrangement for securing the idling and

choking adjustmeits therco
Fig. 2 is a similar view of a modification
illustrating an' arrangement for va ing
both the ratio of feed and the degree of rel-
ative movement of the air and fuel valves.
Fig. 8 is a transverse section on the line

3—3 of Fig. 2..

. Fig. 4 is a plan view of the carbureter

.shown in Fig. 1, and

Fig. 5 is a transverse section on the line
5—5 of Fig. 1.

In both embodiments of my invention the
numeral 1 indicates the cylindrical outer
shell of the carbureter.  The shell 1 is de-
flected inwardly at its upper end to, provide
a restricted passage 2 for the mixture and
terminates in an annular flange 3 with which
the intake to the engine connects. The de-
livery of the mixture through the restricted
passage 2 is controlled by tE

_valve 4 operated from the dash. :

.Set within the shell 1 is'an intake sleeve 5.
.The inner wall of this sleeve is preferably
- corrugated as indicated at 6 to-assist in sub-
- dividing the mixture and delivering it .to

the enginein a form best suited for immedi-

ate combustion;: The shell 1 and sleeve 5 de--

« fine un annular-space or jacket 7 with which
.connection may be made for heating the car-
bureter from the exhaust of the engine.

- Secured to the base of the shell 1 by screws
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10

or other suitable fastenings is a casting 11
forining the base af the carbureter. %‘he
casting is formed ag a dished ﬂdnﬁe 9 at its
upper end. The flange 9 incloses the path of
movement of an upwardly opening auto-
matic air valve 10 which is effectively dis-
posed to contro] the passage of air from the
lateral air intake 11 into the carbureter.

In both embodiments the air valve 10 is
loosely guided on a fixed post 13, the lower

end of which is fast in the base of the cast-

. ing 1. This may conveniently be effected

185

20

26

8¢

35

40

45

50

56

60

65

by providing the air valve with an integral
depending extension 14 which guides . the

post 13. In the form of Fig. 1 the base 15

of the <leeve 14 acts as a counterweight for
the valve, andiprovides a ledge or bearing
surface for the valve depressing finger 42

“which ﬁnger holds the vdlve down to act ax

a choker In starting cold, as will presently
appear. In the device of Fig. 2 the base 15
forms the movable piston of a dash pot cyl-
inder 16. This cylinder is simply an exten-
sion of the easting 1'. TIn this i%rm a stop
screw or equivalent device 16 is provided to
limit the movement of the piston 15. This
screw therefore permits initial adjustment
of the air valve from without the carbureter
shell. -

In this embodiment, Fig. 2, the air valve
10 is loosely engaged by a rocker lever 16t
mounted on a rock shaft 17!, connected in
any suitable manner with the dash, whereby
the aytomatic action-of the air valve may be

artially interrupted or controlled by hand
rom the dash when desired. The free end
of the rocker lever is engaged between a col-
lar 17° on the sleeve 14 and the depending
hub 10% of the air valve. -

In both embodiments, the weight of the
air valve 10 is sufficient to provide desired
uniform suction without the use of springs.

The stem 17, Fig. 1, is poised lightly on
the top face of the air valve, so as to be oper-
ated by and in the automatic operation of
the air valve, and is anchored so as not to
rise away from contact with the air valve
while having ample freedom for lateral play*
whereby to ﬁndp its own alinement in its
guide 18. The structure for so mounting
this stem consists preferably of a flat seat
portion 19 fast to a collar 20 on the lower
end of the stem 17. The member 19 seats on
the top face of the air valve, asclearly
shown in; Fig. 1, and a hook or equivalent
device 20" fixed in the air valve adjacent the
edge of the member 19 serves to prevent

com;ﬂete disconnection of the valve 10 and

stem. This device 20" is so arranged, how-
ever, as not to interfere with the normal rise
and fall of the stem with the air valve, or to
unduly limit the lateral play of said stem.

In this manner the stem 17 may be made
of very smal{l1 diameter and hence be very
light in weight for 3 given capacity of dis-

.a float chamber 23 by an
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charge, The fit of the stem 17 in the guide
18 may consequently be quite loose, thus re-
ducing tendency to wear or stick, while al-
lowing greater freedom of movement in the
automatic tendency of the stem to find its
alinement in its guide. :
The air valve of Fig. 1 is capable of ad-
justment for both idling and cﬁoking posi-
tions. In its idling position, the air valve 1s

‘held at a variable elevation from the flange

9. In its choking or suction increasing posi-
tion, the air valve ig depressed, by connec-
tions operable from the dashboard, from its
nearly closed or idling pesition to a position
nearer the flange 9 and held momentarily in
said position wﬁile starting cold. Theidling
adjustment of the air valve is effected by
means of a rock shaft 40 journaled trans-
versely in the casting 1' and having Tast
thereto a short supporting finger 41 project-
ing into the path of movement of the air
valve near its edge. The air valve rests on
the free end of this finger in its idling posi-
tion. The finger 41 is beld up against an ad-
justing screw 45 set through the casting 11
by a coil spring 44 coiled around the rock
shaft 40.  This spring is of sufficient
strength to resist the weight of the air valve
in its idling position. By adjusting the
screw- 45, the position of the finger 41 when
raised may be varied, and hence the idling
elevation of the air valve changed.

' The choking adjustment of {he air valve
is effected by means of a sccond and longer
depressing finger 42 fast on the rock shaft
40 to one side of the supporting finger 41
and adapted to be swung éown into contact
with the ledge or base portion 15 of the air
valve by a rocking movement of the shaft
40 effected by the oFerator from the dash
through any suitable intervening connee-
tions, partly indicated at 43, Fig. 1, thercby
holding down the air valve for a choker to
iricrease the suction while starting cold, the
spring 44 yielding to allow the depressing
finger 42 to hold the air valve down. .

'%he main ‘inlet of fuel is controlled in
both forms by the tapered portion 172 of the

valve stem 17 which is arranged coaxially

with the air valve 10 and has its stemn por-
tion verticall ided in the guide 18 fAxed
within the sf‘{eﬁul. The guide 18 in both
embodiments has an intake 21! chambered
out near its base 22 and communieating with
suitable connec-
tion 24, The upper end of the guide may be
closed by u suitable cap screw 202, ‘
The valves 10 and 172 in Figs. 2 and 8 are
connected to each other to move together
upon operation of the rocker lever 16' by
intermediate connections adjustable either
by hand or from the dash, and permitting
certain relations of the two valves whereby
any desired feed of fuel may be secured #o
sult the volume of air in all positions of the
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air valve, These connections comprise an
arm 25 fast on the air valve 10 and having
pivoted to it at 26 one end of a rocker lever
27. The opposite end of the lever 27 is
forked as imiicated at 27 to receive a ball
pivot 28 carried eccentrically on a stem 29
rotatable in a beuring in an adjusting screw
bushing 30 set through the shell 1. The fork
27t is of sufficient width to permit.the ball
pivot 28 to pass through its entire course
while still resting between the ends of the
fork. The adjustment of the screw bushing
may be held by any convenient locking de-
viee (not shown). : ,

The lever 27 is slotted between its ends as
indicated at 31 to receive a pivot stud 32
at the lower end of the needle valve 172
This form of connection affords a slight play
at the pivot permitting the valve 172 to
swing verti(:a]ll))!eupward with the vertically
upward swing of the arm 25,

The adjustment of the valves 10 and 17?
is usually made at the factory when the
carbureter i3 assembled. This adjustment
may be varied according to the individual
needs of the particular motor upon which
the carbureter is installed by rotating the
eccentric stem in its bearing to vary the
horizontality of the rogker lever 27 where-
by to increase or decrease the separation of
tlz’e valves 10 and 177 and thus vary the
richness of the mixture, or by removing
the lock device for the screw bushing 30 and
adjusting said screw bushing in its hearing
in the shell 1, vary the relation of the ball
928 in its socket 27! and thus change the ratio
of movement of the two valves. When the
proper adjustments have been found, the
screw bushing is locked against rotation in
its bearing. It will be noted that these ad-
justments may all be made from without
the carbureter. This obviates the necessity
of dismantling the instrument in order to
vary the relation of the two valves,

These connections therefore permit two
adjustments of the valves 10 and 172 By
rotating the eccentrically mounted ball pivot
28 through the stem 29, the pivot is raised
or lowered, thereby adjusting the fuel valve
to a leaner or a richer mixture relative to
the air valve capacity, according to the di-
rection in which the stem is rotated. By
rotating the screw bushing 30, the short arm

length of the rocker lever 27 is shortened or -

lengthened, causing the fuel valve to rise a
longer or shorter distance relative to the
distance of rise of the air valve. This ad-
justment changes the ratio of movement of
the two valves so that if, for example, the
mixture is correct at low throttle position,
but is too rich when opened up, the fuel
valve may be caused to move a less distance,
owing to the shortening of the short arm and
of the rocker lever by means of the screw
bushing, and thereby decreases the fuel dis-

charge when the fuel valve is opened or vice
versa. These adjustments therefore permit
any desired feed of fuel to suit the volume
of air in all positions,

The eccentric adjustment of the ball for
varying the richness of the mixture may be
effected either by hand or from the dash
through the lever 33 attached at one end to
the stem 29 and at its other end with any
suitable connection (not shown) to the dash.

In addition to securing these adjustments,
the intermediate connections 245, 27, 20 per-
mit the diameter of the needle valve 172 {0
he materially reduced because this valve is
relieved of the lateral jar of the air valve
and obviates the necessity for an accurately
close guided fit of the stem 17 of the valve
172 in the guide 18, thus reducing the fric-
tion and resultant wear on the stem and pre-
venting all tendency of the stem to stick in
the guide.

In the operation of this embodiment,
when the automatic air valve 10 is raised
bg the action of the air being sucked into
the carbureter through the air intake 11 by
the engine, it swings the rocker lever 27
on its pivot, thereby raising the needle valve
17 to open the port 21' and permit a fuel
discharge in proportion to the volume of air
subject to such adjustments of the connee-
tions 27, 28, 29 as may have been made.

Under some circumstances, it is desirable
to make all initial factory adjustments of
the automatic fuel valve, particularly in the
simpler arrangement of my invention shown
in Fig. 1, slightly too lean at the time of
installation and to later adjust the flow of
fuel to suit the particular motor on which it
may be installed. T provide for this adjust-
ment in both forms of my present invention
by a secondary fuel valve 85 supplementary
to the automatic fuel valve 172,

The auxiliary fuel valve 35 may be a
simgle needle valve adjustable in the bore
of a horizontal extension 36 at the base of
the guide 20 by a threaded stem 37 and con-
trolling a port 3% at said base disposed for
communication with the fuel inlet port 21%
When the. valve 35 is maninulated to open
the port 38, additional fugr' flows through
said port into the bore of the extension 36
and is discharged through a discharge port
39 in said extension down onto the air valve
10 which acts as a spreader for both. the
main and supplemental fuel discharges of
the auxiliary valve 35, When once opened
to the proper degree to permit additional
fuel discharge for correcting to suit the in-
dividnal needs of the motor, any leanness or
insufficient flow of fuel through the auto-
matic fuel valve 172, the valve 35 may be se-
cured in its adjusted position by any suit-
able check nut or equivalent locking deviee.

In some cases where it is desired to tem-
porarily effect a considerably greater open-
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ing of the s fogr a prhs )
I'may attach a lever 48 to ihe valve stom 37
and connect suid lever by uny suifablo con-
nections (not shown) with hand control ai
the dash.

Tn both forms of
for impariing a
action t¢ the mistur passes up through
the carbureter, may conveniently he
effected by arranging within the mixing
chamber near its base a set of fins 43" all in-
chined in the sanme direction, which gives to
the nixture 4 votary whirl in one direction,
and near the upper end of the mixing cham-
ber a second set of oppositely inclined fins
44 which reverse the wixture and impart
an opposttely rotating tendency to it. These
reverse fins with the eovrugations 6 serve
therefore to more thoroughly atomize the

nriming charge
5] =8

s A5
ik,

&

earbureter, 1 provide
welical whirling

mixture as it passes to the infake of the en-
gine. The fins may be sweated, or prefer-

ably cast integral with the shell.

Various other modifications In the form
and constriction of my deviee may be re-
sorted o wiilin the limits of the appended
claims.

Attention is here callod to my vo-pending
applicaticn, Serinl No. 5354, filed February
L, 1513, in which are shown and clabmned
certain features shown but not claimed in
this appheation.

What 1 therefore cluim and desire to se-
cure by Letters Patent is:—

1. In a carbureter, an intake for air and
an intake for fuel, vaives controlling zaid in-
takes and arrange
conxial relatidn, and means at opposed por-
tions of said valves anchoring said valves
against pormaenent separation and permit-
ting hmited relative movement of one of
sald valves laterally.

2. In g carbureter, an intake for air and
an intake for fuel, valves controlling said in-
takes and seated end to end one upon the
othe™ n coaxial relaiton, and woans anchor-
g said valves agninst permanent separation
and permitting lmited velative movement
valves Loth vertically and

of one of said
lateraily,

3. In a carbureter, an. alr valve, a fuel
valve, an independent gulde for each of said
valves, said fnel vulve having one end sup-
ported on the adjeeent face of said air valve
eonxially theveof and having a lmited lat-
eral freedomn relative therein,

4 Tn a corbureter, an air valve, a fuel
valve, an independent guide for sach of sald

4 b

valves, suid fuel valve resting on the op-

posed surface
connected to said air valve coaxially thereof
amd having o Limited lateral freedom rela-
tive thereto.

5. In a curbureter, an air valve, a rock
shaft, a finger thereon disposed for engage-
ment withi suid valve, means normally main-

one ahove the other in-

e of the wir valve and being

1,308,805

taining said finger in raised position, and
adjustive means disposed in the path of said
finger to limit the mevement thereof.

6. Tn a carbureter, an air valve, a rock
shaft, o finger thereon disposed for N ge-
ment with said valve, a spring normaliy
maintaining said finger in raised position, a
seeond finger on said shaft disposed 1o on
gage said vailve by movement in the gpposite
direation, and an adjustable device disposed
1 the path of said first named finger to it
the movement thereof.

7. In a carbureter, an intake for air and
and intake for fuel, reciprocal valves co-
axially arranged and controlling said in-
takes, independent alined -guides for said
valves, and an (spemtiffa"?z?)nnoci:ima between
said valves alowing one ‘of said valves limit-
ed movement in two directions befween said
guides,

8. In a earbureter, an air valve, a fnel
valve resting at one end on the adjacent face
of the air valve, and means anchoring said
valves against permanent sepavation but
permilting relative lateral movenment, of one
of said valves.

2. In a carbureter, a casing for an aiv in-
take, an air valve disposed for restrictive
control of said intake, a tapered throat ad-
jacent said intake and inclosing the path of
movement of saild valve, a fuel intuke, a
tapered fuel valve, thereon and disposed in
substantial axial alinement with said air
valve and resting on said air valve and oper-
ated thereby, the taper of said throat and
sald fuel vaive having a predetermined rela-
tive proportionment, the said air and fuel
valves being independently guided in said
Casing.

16. In a carbureter, an air valve, a super-
posed fuel valve operated thereby. alined
guides for said valves, and means anchoring
opposed portions of said valves against per-
manent separation but permitting relative
lateral movement of said fuel valve.

11. In a carburcter, an air valve, a fuel
valve supported upon and operated by said
air valve, independent alined guides for said
valves, and means anchoring said valves
against permanent separation but permit-
ting relative lateral movement of said fuel
valve,

12. Tn a carbureter having an air intake,
an air valve controlling said intake, a piv-
oted support. adapted to position said air
valve at variable distances from said air in-
take, means normally maintaining said sup-
port in valve-supporting relation, and means
operative to overcome said supportive means
and move said valve closer to its seat.

13. In a carbureter having an air intake,
an air valve controlling said intake, a piv-
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valve above said air intake, a spring nor-
mally maintaining said support in valve.
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sipnorting relation, means for varying the
tension of said spring to adjust said sup-
port, and means to overcome said springand
move saud valve closer toward saxd aiv in-
take,

14. In a carbureter having an air intake,
an air valve eontrolling said air intake, a
pivoted valve supporting device having a
supForting surface dispogpd in the path of
satd valve, and a spring. of a strength suffi-
cient to resist the weight of said valve and
acting against said supporting device to nor-
nally position said supporting surface in
ho nath of said valve.

i.n. Vi a carbureter having an air intake,

an air valve eontrolling said intake, a piv-
oted support adapted to position said valve
above satd air intuke, o spring normally
maintaining said support in valve support-
ing relation, means for varying the tension
of said spring to adjust said support, and
means to overcome said spring and niove
said valve eloser toward said air intake,

In testimony whereof T affix my signature
in presence of two witnesses.

WELLINGTON P, KIDDER.
Witnesses:

Vicroria Lowpen,
AcxEes V. O’CoNNELL,
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