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To all whom it may concern.: o

Be it known that I, Hewry M. Strmisax,
citizen of the United States, residing at
Bridgeport, county of Fairfield, State of
Connecticut, have invented an Improve-
ment in Air- Valves, of which the follow.
with the ac:
companying ' drawings, -is a. specification,
like letters on the drawings representing
like parts, -

My invention relates to controlling meang
for internal combustion engines, being es-

- pecially concerned with the provision of an
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~ valve in side elevation,
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improved form of
for controlling the
the engine. :

My invention will be best understood by
reference to the following specification
when taken in connection with
panying illustrations of one specific embodi-
ment thereof, while its scope will be more

an automatic air valve
auxiliary . air supply to

particularly pointed out in the appended

claims, » :
~In the drawings: Figure 1 shows in ver-
tical sectional elevation ome form of au-
tomatic air valve constructed according to
my invention and applied to an ordinary
form of carbureter; Fig. 2 shows the air
partially in’' section
Fig. 8 is'a plan view of a valve; Fig. 4 is a
detail - showing the spiral . controlling
spring; Fig. 5, a section taken through the
spring wire; and Fig. 6, a section in plan
taken on the line 6—6 of Fig. 2. B
By referring to the drawings and to the

- specific embodiment of my invention there
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shown, there is represented 2 carbureter A
which may be of any suitable typebutwhich
herein is constructed for application to the
multiple eylinder engine of a motor vehicle
and provided with suitable devices for its
control'in conjunction with the control of the
vehicle, all of which will be fully under-
stood and appreciated by those skilled- in
the art. Since the motor vehicle ang en-
gine may be of any suitable or usual con-
struction they are not herein” illustrated.
It will, of course, be understood that while
my invention ‘has’ peculiar application to
the control of a motor vehicle engine and is

" best -described with reference thereto,. in

[

certain of its broad features.it is equally ap-
plicable to engines employed for other pur-
poses than the propulsion of motor vehiclds.

In the disclosed embodiment. of my in-

the” admission
gas mixing chamber 5, which chamher

the accom-’

explosive mixture of gaseous fuel through
pipe o, leading from the

is formed within a casing mounted di-
rectly over the carbureter A,
bureter may be of any suitable or usial
coustruction but preferably such as-is ca-
pable of receiving a supply of liquid fuel
from a suitable source (not shown) atomiz-

ing or otherwise vaporizing the same and

delivering to the mixing chamber through
the opening 5" 'in the under side thereof a
mixture of. the vaporized fuel with g suit-
able quantity of air. . '

Exit or discharge from the mixing cham-

ber takes place through the port 6%, at one.

end of the mixing chamber, into the annular
chamber 5?

pipe a. The port 2 is

mounted lengthwise
to open or close the port.

The valve has connection at one end with
the actuating rod 5°, which passes through

of the chamber, acting

‘the head of the mixing chamber and has

connection with ga
shown). When the
valve moves to or toward the position shown
in Fig. 1. When the engine starts the gov-
ernor weights throw the valve to partially
or wholly close the port 2, according fo the
engine speed. - -

At the opposite end of the valve and pass-
ing outward throiigh the opposite head of
the mixing chamber is the auxiliary actuat-
ing rod b¢, which has its inner end loosely
mounted in the valve body and its opposite
or outer end connected to a foot accelerat.
ing lever (not shown). The auxiliary ac-
celerating rod 3° carries outside the cham-
ber a collar 07 between which and the ad-
justably fixed collar 2* is maintained the
colmpression spring 5. With the engine
running, the rod. 3% abuts against the rod 3¢

speed governor (not

The car-

L which has direct communication.
‘with the admission

controlled by the piston valve 5%, slidably .

| vention the engine . ig suppiiedl with an
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causing the governor to act also against the .

spring 0%, the compression of which may be

adjustably varied, while the governor con- -

trol of the valve may at any time be super-
seded by movement

open.

entering the mixing chamber 5 there i

-provided near the upper efid of the cham- .

of the foot accelerator
lever to force the rod forwa’rd and the valve

For the further dilution of the mixture’
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ber. an auxiliary air admission opening,
through which air is admitted in amounts
proportioned to the demands of the engine.
For this purpose the valve chamber casting
has on its upper side a threaded opening
into which is screwed the threaded end of
the neck or nipple ¢. This neck or nipple
has an interior cylindrical air chamber or
pocket ¢” and is provided with a plurality
of apertures such as the rectangular open-
ings ¢?, through which air may be admitted
to the mixing chamber from the external

" atmiosphere, passing thence into the mixing

chamber. as regulated by the cup shaped
piston valve d, which normally closes the

" Iower end thereof.

20

The piston valve ¢ is slidably mounted
within the air chamber and is carvied by
the piston rod 7', upon which it may be
projected to a greater or less extent out

~ of the air chamber and into the space below
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- restore the valve to
- position should be of

(Fig. 2) thereby to admit air to the mixing
chamber in greater or less quantities.

The piston rod ¢’ passes upward through
the central opening in the casting e, which
latter is secured to the upper end.of the
néck or nipple. At its upper end the piston
rod also passes through and is guided by
the central supporting portion f of the cap
casting f’, the latter comprising an annu-
lar ring having threaded engagement with
the lower casting ¢ and connected to the
central portion 7 by a plurality of ribs
or arms. . ‘

During operation of the engine, if the
speed.increases the suction of the lower side
of the piston valve ¢ increases correspond-
ingly and the valve tends to open, to ad-
mit air for the further dilution of -the
mixture, the suclion and extent of opening
being automatically regulated by the speed.
In valves of this class 1t is highly desirable
that the force or means acting in opposition
to the suction of the valve and tending to
its normal - or closed
an extremely delicate
and sensitive nature. Othorwise the valve
tends to stick and open too late or not at all,
or, when once open, tends to remain so or to
overthrow beyond the required position.
This is a fault which I found to a greater
or less degree with all priar valves of this
class with which T am familiar.

In the present instance, I have provided
a restoring medium of the utinest delicacy.
the same In the illustrated embodiment of
my invention comprising a spring g, coiled
in the form of a flat spiral and having ils
outer coil held fast between the threaded
cap 7/ and a shoulder on the casting e
The inner ccil of the spiral is held between
upper and lower threaded nuts %, adjust-
ably secured to the piston vod .

The spring ¢, consisting as it dees pref-

erably of a number of helical coils of spring-

1,054,651

wire lying normally in substantially the
same plane, offers a most delicate and sensi-
tively regponsive opposition to the engine
sucticn upon the valve. While this means
for controlling the -valve may be’ vaiied
within. wide limits, and in the event of
using a spring such as described the same
may be fashioned or proportioned in any
suitable way, preferably, though not neces-
garily, the spring is formed of wike having
a somewhat flattened or elongated ‘cross
section, such- as is is shown in Fig. 3, this

“being found to give clasticity with suitable

permanency and delicacy.

To render the springs more easily handled
or shipped the extreme cuter end of the
spring wire is beveled down to a point and
brazed or otherwise suitably fastened as at
¢’ to the outer side of the next adjacent
coil, and the inner end of the spring wire is
also treated in a similay fashion ag at 42
This unites, the detached free ends of the
spring wire to the body of the spring, ren-
dering it much more compact.

In order to prevent the too sudden move-
ment ‘of the valve there is provided means

such -as the washer %, of leather or other

suitable material, for slightly checking the
movement of the piston. o

In operation the suction of the engine
drawns down the valve, for example as
shown in Fig. 2, the gradually increasing
resistance of tlie spring - opposing such
movement. If the suction is sufficient the
valve will move to its limit, that is, until
the admission’ area opencd by the valve
equals the admission arca represented by
the apertures ¢2. Tor cushioning the valve

.on its return movement there is provided

the spiral cushioning spring 7, held between®
the upper adjusting nut % and the bottom
of the cap casting f', such spring preferably
exerting substantially no downward pres-
sure to force the valve helow the neutral
position shown in Iig. 1 but exerting n

suitable cushioning effecl when the valve

overthrows or moves above the nortial po-
sition shown on upward er retien niove-
ment.

Tt will thus be seen that in both opening

~and elosing the valve is relieved from any
sudden sheek such as would oceur were it

caused positively to seat against stops, abut-
ments or the Tike. Tn 1ts backward move-

-ment it weets the enshioning cffect of the
spring £ and in its downward movenient it

conies antomntically to rest when the limit
of suction is reached as above. -

Tn practical use the above type of valve
has been found to produce marked improve-
ment in the opération of the engine. TIn
itzelf it is practically noiseless, eliminating
that vibration or hamrering which ™ has
hieretofore been the usnal accompaniment of
valves of this elass. Tt has also been found

70

75

80

85

90

95

100

105

110

115

12¢

123

132



10

15

20

25

BT AVAILARLE co?Y

1,054,651

to relieve the engine itself of much of the
vibration or hammering which takes place
in the crank shaft and other engine parts.
It is of especial advantage however in re-
spect to the delicacy with which it auto-
matically operates in response to the speed
requirements of the engine for admitting
arying quantities of air for the dilution of
the mixture.

In the particular embodiment of my in-
vention shown I have indicated means for
throttling nore or less the admission of air
to the air chamber ¢’. Tn the present in-
stance this comprises a sleeve m having rec-
tangular perforations m’ corresponding to
the perforations ¢* in the walls of the air
chamber. This sleeve encircles the air
chamber and may be adjusted to a position
thereon where the two sets of openings reg-
ister as in Fig. 6, or where the slesve covers
more or legs the inner openings. The set
serew sn® may be employed to hiold the outer
sleeve in fixed position.

While I have shown and described one
embodiment of my invention it will be un-
derstood that the same is not limited to the

" particular details herein set forth but that
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extensive modifications therein and wide
deviations therefrom both in the construe-
tion of form and rvelative arrangement of
parts may be had without departing from
the gpirit of the invention.

Claims— ‘ :

1. In an air and fuel mixing device for
internal combustion engines, the combina-
tion with an automatically -movable air
alve, of a flat spiral spring for holding said
valve yieldably against movement in either
direction lengthwise the axis of the spiral.

2. In an aie and fuel mixing device for
internal combustion engines, the combina-
tion with a receptacle having an air admis-
sion passage, of anair valve arranged in said
to control the admission of air
through the sane, and a spirval spring yield-
ably sustaining said valve against novement
lengthwise the axis of the spiral, the valve
presenting opposing pressure areas to the
outside and inside pressures respectively to
permit said valve to respond to the suction
of the engine and supply air to meet the
same.

3. In an air and fuel mixing device for
internal combustion engines, an auxiliary
air =upply valve comprising an admission
opening, a piston valve normally closing

a

said opening having one area exposed to the
atmosphere and the other to the suction of
the engine whereby said valve is withdrawn
from said opening on increase of engine

speed, and a spiral spring for causing the .

retractio;. of said valve within said open-
ing said valve having its opening and clos-
ing movement lengthwise the axis of the
spiral. o

4. In an air and fuel mixing device for
internal combustion engines, the combina-
tion of a chamber to receive an air supply,
an aivr admission valve for said chamber
controlled by air pressure in said chamber
and operated by atmospheric pressute, a
sultably supported-flat spiral spring, and a
sten for said valve rigidly fixed to said
spring aud suspended therefrom said valve
having its opening and closing movément
lengthwise the axis of the spiral:

5. In an aiv and fuel mixing device for
internal combustion engines the combina-
tion with an air admission valve . the valve
stem @ connected therewith, and™a spiral
governing spring ¢ connected with the said
valve stem 7 said valve having its opening
and closing movewent lengthwise the axis
of the spiral.

6. In an air and fuel mixing device for
internal combustion engines, the combina-
tion with an air valve, of a spiral govern-
ing spring having a spring member of clon-
gated cress-section said valve having its
opening and closing movement lengthwise
the axiy of the spival.

7. In an air and fuel mixing device for
infernal combustion engines, the conbina-
tion with a chamber to receive an aiv supply
and an air admission valve for said cham-
ber centrolled by the ditference in. pressure
between the air within and outside said
chamber, =aid valve having a movement
either side of a normal position, and a spiral
governing spring for said valve having one
end seenred thereto and governing the move-
ment of the valve lengtlisvise the axis of the
spiral, said spring tending to restore said
valve to its normal position when moved in
either direction.

In testimiony whereof, I have signed my
nae (o this specifieation, in the presence of
two subseribing witnesses.

HIENRY M. STILLMAN.

Witnesses: -

Jonx W. Baxus,
Tuoyas B. Boéorw
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