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15 Clalms

ThIS 1nvent10n rela,tes tc mechamsm by means
_cf which the fuming of internal combustion en-
~gines, particularly ‘when employed on vehicles

‘such as buses, trucks and thc 11ke 1s autcma,t--
1cally ellmma,tcd |

~An object of thls 1nventlcn is to prcv1dc an

= 'autcmatlcally acting mechanism for introducing

- air directly into the intake manifold of an in-
. ternal combustion engine, the action of which is
107

sub;lect to the atmospheric pressure ccnchtlcns

. mthln the mamfcld and the flow of air thereinto.

- provide a mechanism of this type acting to
- introduce air directly into the intake manifold
-~ 15 when ‘the engine is operating at greater than

~idling speed and the supply of fuel thereto 13_

“A more general objeet of the invention is to

".j'__-substaﬂntlally that - equivalent to idling speed.

20

. “These and other objects successfully securcd'
by means of the invention disclosed herein are
obtained in -accordance with the structure and

- the manner of operatmg it herem disclosed.

40

- 'This invention resides substantially in the com~
o -bmatlcn construction, arrangement and relative
- location cf parts, all as will be descmbed in grea,ter

detall in the fcllcwmg spcclﬁcatmn |
~In the acccmpanymg dra,mngs B

Figure 3 is a Vcrtlca,l central lcngltudma,l

"-:";_-'crcss-sectlcna,l view of the fluid pressure cpera,ted :
>~ air inlet valve employed; |

- BPigure 4 is a lcngltudmal 'ccntral crcss-sec-

~ tional view through the air Valvc emplcycd to
o ccntrcl the air inlet valve: |

- "Pigure 5 is a top plan view c-f the mcchamsm_*
--.cf Figure 2 omitting partlcularly the intake mani-
fold and the fluid pressure cpera,ted au' mlet_
‘valve for sake of clarity; and - u |
. Pigure 6 is a combined elevatlcnal and dia- _-
"i_gra,mma,tlc view of a mcdlﬁed fcrm of the in-
3"ventlcn herein dlsclcsed | )

PFigure 7 is a lcngltudmaJ

~ plicated and are not dependably employed with

~ " the . object in view. of ellmma,tmg the fuming of

'_ 55 mterna.l ccmbustmn engmes p&rtlcluarly thcse_'

R vertical, central
- eross-sectional view - through the mcchamsm |
_'shcwn in Figure 1; - -
- Pigure 8 is a crcss-secmcnal VleW ta,kcn cn thc.
i -‘--"lmc 8—8 of Figure 7. o -
- . There are now- kncwn a numbcr of systems
- _'_’_Whlch as far as I am aware, are- unduly com-

(O 123-——124)

used on buses, trucks and the like.
known, an internal combustion engine operated

As 1s well

vehicle ‘throws off large quantities of obnoxious
gases when the engine being driven by the mo- .
mentum of the vehicle is operating at greater 5

“than idling speed and the accelerator and hence

the fuel supply are at idling position.

~The present invention has for its general ob-
Ject the elimination of fuming of this type by a
mechanism which is relatively simple with re- 10

-spect to those heretofore known and which is

also stable and dependable in operation.

In Figure 1 there is illustrated diagrammeat-
1cally at | a portion of the intake manifold of an
internal combustion engine provided with a de- 15
pending central branch to which the carburetor
is connected in the usual manner. On the top
of the manifold at any suitable point is an open-

~ing or port la in the wall thereof to which the

mechanism of this invention is connected. To 20

~ accomplish this connection there is provided a
suitable form of fitting or saddle 2¢ which is
_secured to the manifold in any alr-tight manner

and is prcvxded with a central passage there-

- through. TUpon this saddle is mounted the fuid 25

| - pressure operated air inlet valve which is gen-
Flgurc 1 is an elevational view cf a mecha-

- __msm in accordance with this mvc.ntlcn showing
a portion of the mtake mamfcld of an mternal
--_combustlcn engine; - |
.~ PFigure 2 is a cross- scctmnal VIEW taken cn the'. |
- line 2—2 of Figure 1;

erally. mdlcated at 2 in Figure 1. The casing of

~ this valve is provided with a sleeve 6 to which is

connected an air inlet fitting comprising a conical

- bortion §, a cylindrical portion 3, and a sleeve 4, to 30

which thn desired an air stramer may be con-

~nected so that the air entering the manifold

thrcugh the mechanism is cleaned. |
‘Supported on top of the air inlet valve 2 is g

bracket 1 of any suitable form on which is 85

mounted 2 bellows or sylphon 8. Asis well known
in the art, a bellows device of this type is made
up of a thin ccrrugated wall which is flexible so
that the device is expansible and contractible in a.
longitudinal = direction. This bellows forms o 40
closed chamber and is shown mounted on the
bracket T so that the right hand end thereof is
hxed thereto so that it cannot move. 'The left
hand end 8a of the bellcws is free so that it may
move to the right when sub-atmospheric pressure 46
ccndltlcns are created therein. The space in

‘the bellows is ccnnected by pipe 9 to a passasge

10 formed in the base 33 of the valve 2 and in the
fitting 2a which in turn connects with the interior
of the intake manifold through an aligned p(}lt o0
in the wall of the manifold as shown.

“The bracket 7T is provided with an mtermedla,tc

‘arm Ta against which the end 8a of the bellows

is held by means of a spring 2. Secured to the

end of the bellows and freely passing through the &5
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15

20

25

" internal diameter.of the air inlet tube 3.
disec 28 is placed adjacent the large end of the

30

35

arm Ta is a rod or stud 1l having a washer 13
‘thereon held in place by locknuts 4. The spring
12 is interposed between the washer 13 and the
arm Ta so that the end 8a of the bellows is held

against the arm Ta with a force depending upon.

the adjusted tension of spring i2. |
- Supported from the bracket 71 is the arm valve
i5 which controls the supply and exhaust of
operating air to the inlet valve 2. The valve 9
is provided with the exhaust port 17 and the
constant fluid pressure supply connection |16.

The stem of the valve is shown at {8 projecting

from the casmg and engaging a depending arm
20 which is pivotally supported at 21 from an
arm {9 mounted on the valve {5. The side of

the air inlet tube 3 is slotted so that the arm
20 may project thereinto, as is clear from Fisure
1. Secured to the end 8a of the bellows are a pair

of rods 23, see Figures 1 and 5, which are united
at their free ends by a cross-bar 22 held thereon

by locknuts as shown. This bar is provided with

o contact piece 22a which engages the lever 20,
Extending at right angles to the lever 20 from the
end thereof is a short arm 25 on which is mount-
ed a disc 26 of less exfternal diameter than the

conical tubular portion 5 and arranged so thav
the air must travel around the dlsc in gomg to

" the air inlet valve 2. |
Supported in any suitable manner from the .

valve 15 is an arm 27 on which a threaded rod 28
is mounted. This rod extends through an open-
ing 32 in the lever 20 and is encircled by a sSpring

15 which lies between a washer engaging the

lever 20 and a washer 30 engaging a pair of lock-
nuts 29 adjustably mounted on the rod 28. At

38 is shown & connection between the valve 15

40

45

a0

and the valve 2. | -

The fluid pressure operated mlet valve 2 is
shown in detail in Pigure 3. It consists of a
casting 33 having a cylinder 3% integral there-

- with. The lower part of the casting is provided
with a central opening having a seat 34 thereon.
This opening is in alignment with the passage in
the fitting 2a when the parts are assembled. The
upper end of the cylinder 3% is closed by means

of a removable plate 36. The casting is so formed
as. to provide a chamber around the lower end of
the cylinder which is closed. by means of a cy-
lindrical wall 37 mounted on the castmg and pro-

. vided with a port in ahgnment with the sleeve 6.

55

- The upper part of the casting is provided with

a passage opening into the cylinder 35, as indi-
cated at 37’, to which the pipe 38 connects.
The passage 10 is shown in the bottom. part of
the casting. Within the cylinder 35 is a longitu-
dinally reciprocable piston 39 constructed in the

~ form of a hollow shell and having a convex up-

60

per end so as not to seal off the passage 37’ when
in its retracted position as shown in Figure 3.

- Extending into the cylinder is a valve stem &0,

69

- spring 44,

70

on the lower end of which is the valve 41 which
| cooperates with the seat 34.

upper end of the valve stem is a saddle 42 between
which and the lower end of the cylinder 39 is 2
The upper end of the valve stem is
provided with a washer 43 engaging the saddle
so that the spring may hold the valve 41 seated
when the cylinder is open to exhaust.

- The valve for controlling the supply of com-
pressed air to the air inlet valve is shown in Fig-
ure 4. It consists of a casing 45 of any suitable

construction having a chamber therein which is
. closed at one end by the cap screw 46.

38 connects.

The

Mourited on -the

Wlthln .

2,148,709

the chamber are the two plugs &1 and 48 which
are spaced from each other and irom the cap
serew 46 and which have central passages there-
through and seats thereon. The upper end of
the chamber is closed by means of a bushing 49

which serves to support the lever 19 on the valve

casing. The valve stem I8 is so formed as to
have the valves 58 and 51 thereon and arranged
to cooperate with the seats in the plugs 471 and
8. At B2 is a spring bearing against the valve
stem and normally holding it in a position so that
valve 51 is seated and valve 3G Is unseated. The

small chamber between the cap screw 46 and

plug 47 communicates with a threaded passage
54 in the casing to which the air supply pipe 16
connects.

plug 48 and the bushing 49 is connected to the

The small chamber between the plugs -
47 and 48 are in communication with a threaded
‘passage 53 in the valve casing to which the pipe
The small chamber between the

10

19

20

exhaust port 17 in the valve casing which 1s

shown threaded so that an exhaust pipe connec-
tion may be made thereto if desired. -

The operation of the device will now be de-
scribed. When the engine of which the inftake

manifold is a part is running at idling speed and

the accelerator and hence the carburetor are at
idling position the vacuum in the intake mani-

fold, that is the actual pressure therein, is of the
order of sixteen t0 eighteen inches of vacuum,
varying somewhat, of course, with the particular
At this time, of

engine, its adjusitment, etc.
course, the same vacuum condition exists in pipe

9 and bellows 8. However, the tension on spring

12 is so a,d;;usted that the end 3a of the bellows

is held against the arm Ta. At this time all of
“the other parts are in.the position shown in

20

30

35

Figure 1 and, of course, valve 41 of the air inlet

valve 2 is closed As the engine is speeded up by
operating the accelerator which of course is con-
nected to the carburetor, the vacuum condition -
in the intake manifold does not change material-
ly, the tendency of the vacuum to-increase in the

intake manifold because of the mcreased speed
of the engine being, of course, substantially
counteracted by the fact that a corresponding
increase in the fuel and air mixture going there-
through to the engine occurs..

However, in the event that the accelerator is
retarded towards idling position or released so
that it returns back to idling position, the fuel
mixture being supplied is reduced. The engine,
however, does not immediately fall to idling posi-

‘tion partlcula,l ly when it is on a vehicle such as

a bus or truck because of the momentum of the
bus or truck which tends to maintain the speed of
the engine. 'Thus, assuming that the engine re-
mains clutched to the wheels, the speed of the

engine will fall off to idling speed very gradually.

In the event that the vehicle is descending a hill
it, of course, may not fall off but actually in-
crease. As those familiar Wlth the operation of
such vehicles know, the normal operation of ve-
hicles of this type requires repeated retardation
of the accelerator when de-clutching the engine,
especially in traffic and hilly country. Thus a

large part of the time the engine is operating at

greater than idling speed with the accelerator

"and hence the carburetor av 1dlmg speed or at a
position within the position which it would have

40

45

50
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for the corresponding speed of the engine. Under

all of these conditions the vacuum within the
intake manifcld increases, that is the pressure

‘decreases, and depending upon the adjustment

of the mechanism comprising this invention it

15



the spring 2.
‘operating condition with the average bus or
. truck engine, the adjustments would be such that
‘upon the attainment of a vacuum of twenty
inches in the intake ma,nlfold the bellows would |

2,148,709

| wﬂl be at a value where the left hand end 8a of

the bellows moves over to the right compressing
For example, under a common

thus contract.

This contractmn of the bellows causes a move-.
v ment of the rods 23 to the right as well as the
. cross-bar 22 which bearmg on the lever 20 causes

it to pivot in 3 counter-clockmse direction about

the pwot point 21.

of ‘the piston 39 causes it to move downwardly,
~ compressing spring 44 and unseating valve 41.

5 '.30

. The unseating of valve 41 opens the intake mani-
29 fold | to the atmosphere through the air inlet
o tube comprising the portions 4—3 o—=98, to port
e in ‘the manifold through the port de‘ined by

‘the seat 34. This resulting passage is of substan-

tial size so that, in effect, the intake manifold

' 18 in substantlally free commumcatlon with the

 ‘atmosphere with the result that the pressure in

C"..r:l".:. a

- of fresh air through it.

the intake manifold falls preuvty close to atmos-
- phenc pressure. -
pressure falls to a like value in the bellows §&.
Spring 12, therefore, returns the bellows to the :
- position shown in Figure 1 and moves the cross- -
~bar away from lever 20 leaving it free. This lever,
- however ‘does not return back to the position

It 1mmed1&tely follows that the

shown m Figure 1 at this time because the air

moving through the tube 4—3—5—§ builds up a
- bressure on the disc 26 which is partially block-
 ing this passageway and causing the air to travel
Hence the valve o0
- remains seated and the valve ol remains un-
seated, maintaining the supply of air from pipe
16 on the top of plstc»n 35 and holding the Valve'-
K1) unseated Under these conditions,; the engine

around the edges thereof.

is acting as a pump and drawing large quantities

compared to the fuel in the mixture coming from

“the carburetor is large so tha,t 8 substantially
| non-exploswe mixiure is formed. The movement
- of ‘this large volume of clean; fresh air through
the engine cools it, but more importantly the ob-
5 noxious and malodorous fuming which wouidj

S “otherwise occur is eliminated.

“As the engme gra,dua,lly falls to 1d1mg speed

~ the amaunt of air being drawn past the disc 26

- cnrrespendmgly decreases, and depending upon
) the initial adjustment of spring 15 as the enginse

'.approa,ches close to or reaches idling speed the

-‘_'--'the port 171,
- thereupon seats the valve 48, cutting off the sup-

- 70 ply of -air through the pmt la to the intake

. pressure of the moving air on the disc 28 falls to
.- the point where spring 75 takes control and moves |
. - disc 26 and lever 25 back to the position shown -

5 in Figure 1.

~ the valve 15 re-seats valve 51 and unseats valve -

As soon as this occurs spring 52 in

50, or}enmg the cylmder 35 4o exhaust through
The spring 44 in the air inlet VELIVE!

.~ manifold. The engine is now only getting a fuel

mixture correspondmg to idling speed and then

beging to operate normally. It will be. apparent
“-that a similar set of Operatlons occurs under all
of the varying road conditions that are encoun-

This movement of the lever
.20 since this lever engages the valve stem (8
~ causes valve 50 to seat and valve 51 to unseat.
o The result is that the exhaust port 17 is closed
- off and air is supplied from the source through
i;'plpe 16, port 54, through the passage in plug 47,
o to port 83, and from there through the connec-
20 {ion 38 mto the cylinder 35 of the air inlet valve.
The pressure. created by the air on the upper end

‘The volume of this air

- thereon by means of a coupling member 22,
inlet for the valve is shown in the form of a tube
_compmsmg the sectlons 4——3-——5—6 Supported yx

3

tered in the operatmn of vehicles equipped with
internal combustion engines and the device of
this invention. For exXample, if the accelerator
1s moved up from idling position before the en-
gine speed has fallen to idling position it will be
apparent that the air inlet valve will close be-
cause  the increased supply of fuel mixture

- through the carburetor will proportionately cut
- down the supply of clean air through the inlet
valve to the extent that spring 75 will move the
- lever back to the position shown in BFigure 1.

- An important practical feature of the construc-
tion illustrated is that found in the fact that the
lever. .20 is relatively free of the rod 28 and the
spring structure thereon to move in a counter-
clockwise direction from an operated position, at
which time, it will be recalled, the cross-bar 22

- has moved back out of engagement with the lever

20,
-commodate the structure to backfiring. In the
case of a backfire, the valve 41 being open, the
- back pressure which occurs may Kick the disc

The purpose of this arrangement is to ac-

26 back without danger of damaging it and its
connected structure because it may move freely
on the pin 28. 'To further project it in the event
that this back pressure is excessive, the sections
3 and 4 of the air inlet tube are arranged so that

the lever 20 may move back against it as a stop

which takes some of the strain off of the cross-
bar 22 and the other connected parts.

The practical value of this invention Wlll be
apparent when it is considered that attempts

- have been made to develop other systems in which
the control of the air inlet valve is either directly

subjected to variations in the pressure conditions
In the intake manifold or through intermediate
devices. There is no difficulty in initially actu-

ating devices of this type from the pressure in the

intake manifold when the accelerator is retarded
towards or to idling position and the engine is
operating above idling position. However, im-
mediately the air inlet valve opens the pressure
in the intake manifold falls substantially to but
does not quite reach atmospheric pressure and,
therefore, the pressure differential available to

‘maintain the apparatus in operated condition is
- quite small and in fact is g fraction of an inch.

Furthermore, as the engine speed drops off to-
wards idling position the vacuum in the intake
manifold approaches nearer and nearer to atmos-

- bheric pressure so that this pressure differential

becomes increasingly smaller. It becomes at
once a,ppa,rent therefore, that any apparatus

~.directly operated by the pressure in the intake
‘manifold and variations therein is relatively un-
Actual experience has

stable and Insensitive.
demonstrated this to be so much so as to render
the devices of very doubtful practicability. On

- the other hand, applicant’s invention involves a
system in which the air inlet valve is only opened

through the action of intermediate devices con-

trolled by the pressure in the intake manifold.

This valve is held open, however by mechanism as

- explained above which is subjected to the air be-

ing supplied through the air inlet valve, the quan-
tity and velocity of which is proportional to the
speed of the engine, other factors being constant,
and in absolute values is substantial.

In the system of Figure 6 the invention is em-

~bodied in a system which is electrically con-

trolled. As before the intake manifold is shown
in part at { with the air inlet valve 2 mounted

The
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from the valve body by means of an arm 80 is the
vertical lever 28 similar to that of the previous

~arrangement, having secured on its lower end by .

means of the rivet or the like 294 an arm 25 and

a disc 26 at the large end of the conical portion
The lever 20, as shown, is piv-

E of the inlet 2.
otally mounted intermediate its ends on the arm
88. Secured to the upper end of the lever 290 is
a plate 81 of insulating ma,terlal on which is
supported a contact finger 84 by means of a
headed pin 82 and a spring 83. This arrange-

ment permits a relative movement between the

spring finger 84 of the lever 20 so as not to inter-
fere with the action of the flowing air on the
disc 25. The pin 28 now mounted on the valve

9 extends through & hole 32 in the lever 20 and

is provided with lock-nuts 29 to adjust the ten-
sion on the spring 7% which acts to hold the lever
99 in the position shown. The supply and ex-
haust of air to the cylinder of valve 2 is con-
trolled by a valve {52 similar to the valve 15 of
the previous arr ancement but in this case elec-

tromagnetically operated by means of a solenoid
- 98§,

The valve 152 is of the same construction
as the valve 15 and as clearly illustrated in Fig-
ure 4. However, the valve 152 instead of belng
operated by a sylphon is operated with an elec-

 tro-magnet as illustrated in Figure 6. The air

o0

supply pipe {6 is connected to the cylinder of
valve 2 through the valve 152 and the coupling
38, as before. The valve stem (8 of the valve
!53 is opera,ted by means of an armature 202
pivotally supported in any suitable manner and
in the feld of the solenoid 96. Valve 132 is nor-

mally seated to cut off the supply of air from

 pipe I8 to pipe 38 so that the pipe 38 is open to

40

~ trolled by a spring 882,

ol

09

exhaust a,t Whlch time the solencid 96 1s not

| energlzed

‘A fluid plessure operated switch is provided
comprising a cylinder 87 connected by a pipe 38
to the intake manifold . The lower end of the
cylinder is open and in it is a piston 88 con-

with 2 pair of fixed contacts when the vacuun

in the intake msanifold acting through the pipe
60 is sufficiently high so that the piston 38 moves

up and compresses spring 8§82, At 94 is diagram-

matically shown the accelerator pedal pivotally
"mounted at {08 and held in the position shown

by a spring 85 when the operator’s foot is re-

moved therefrom. Connected to the accelerator

pedal is a switch 93 which is closed, as shown,
when the accelerator pedal is free. One contact
of the switch is grounded and the other is con-
nected by wire 81 to one of the pairs of contacts
controlled by the movable contact 89. Wire 8l

is copnnected by wire %2 to contact finger 84.

85

70

with fixed contact 85.

4. and valve 158 is closed. Air switch 89 is open.

The fixed contact 85 cooperating with this fin-

ger is connected by wire 86 to the other contact

of the air smtch and by wire 87 to one ferminal
- of the solenoid §8.

The other terminal of the
solenoid is connected by wire 98 to the positive

side of the current source, the negatlve terminal
of which is grounded. |

In the operation of this mechamsm as the
vehicle proceeds under the motive power of the
engine the accelerator pedal 94 is depressed,
tensioning spring 95 and moving the contact of

switch 88 to the left out of engagement with -
the fixed contacts.

At this time, of course, valve
9 is closed and lever 20 is in the position shown
so that contact finger 84 is out of engagement
- Solenoid 96 is deenergized

Connected to the piston
is a movable contact 83 arranged to cooperate

2,148,709

These conditions exist and contmue until the

operator removes his foot from the accelerator
pedal whereupon switch 83 closes. The momen-

tum of the vehicle, whether it is on the level or

runnmg down-hill, now drives the engine from

the rear wheel, the clutch being engaged so that
the vacuum in the intake manifold increases t0
the point where the air switch closes. Current

~ then flows from the source through wire 48, sole-

noid 96, wire 97, wire 86, air switch 88, wire 94
and accelerator switch 923 to ground. The ener-
cization of solenoid 86 causes valve 8% {0 open

cutting connection 38 ofil from the atmosphere

and connecting it to pipe {6 and hence the air
pressure source. 'The supply of air to the cylin-
der and valve 2 causes valve &1 to unseat, open-
ing the intake manifold to the atmosphere

| through the inlet 4-—3—5—6. The inrush of air
moves disc 26 to the right, moving lever 28 in a

counter-clockwise direction, compressing spring

10

15

20

15 and engaging contact finger 84 with contact

85. Thus the engine pumps air for the objects
explained above. Of course as soon as valve 4l
opens the pressure intake manifold builds up so
that spring 882 opens the air switch 83. Ilow-

20

ever, the solenoid 96 remains energlzed since

current flows from wire 88 now through switch
85—84 and wire 92 through switch 93 fo ground.

Thus the air valve remains open until the en-
gine speed falls substantially to idling speed
when the movement of air around the disc 2§

will have fallen so that spring 75 is able to return
lever 20 back to normal position, breaking the
circuit to solenoid 96 at switch 85—84.
valve 0152 closes, cutting oif the supply of air to
the cylinder of the air inlet valve and opening
that cylinder to atmosphere.
closes valve 4f and the engine then receives an

explosive mixture and begins to operate nor-

mally..

From the above description it wﬂl be gpparent
to those skilled in the art tha't the particular
form of structure which applicant has elected

to employ for purnoses of disclosure herein may

be easily varied as to details and arrangement

- without departing from -the novel scope of the

subject matter thereof. I do not, therefore, de-

sire to be limited strictly by the dlsclosule but

rather by the scope of the claims granted.
~What I seek to secure by Letters Patvent is:

1. The combm&twn withh the intake manifold

of an internal combustion engine and a valve
for supplying air directly thereto, of means con-
trolled by the pressure conditions in the intake
manifold for operating said valve, and means

controlled by the flow of air to the intake mani-

fold for modifying the operation of said air mlet
valve by the last previously mentioned rmeans.

2. The combination with the intake manifold
of an internal combustion engine and a valve for
supplying air dlrectly thereto, cf means con-

trolled by the pressure conditions in the intake

Thus

- Spring A4 then
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manifold for operating said valve, and means in

the air stream to the air inlet valve for holding
said last premously mentioned means actuated

until the engine speed approaches idling speed.

3. The combination with the intake manifold

. of an internal combustion engine, an air intake

conduit for supplying air directly thereto and a
Va,lve in said conduit, of means actuated by the

pressure in the intake mamfold for operating said
valve, and means mounted in said conduit for

maintaining said last previously mentioned means
actuated until the engme approaches idling
speed. | | o
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4. The combination with the intake manifold.
of an internal combustion engine and a valve for
Supplying air directly thereto, of fluid pressure
actuated means connected to the intake mani-

Told for operating said air inlet vaive, and means

- controlled by the movement of air to the intake
- manifold for maintaining said last previously

- mentioned means actuated until the engine speed

~ approaches idling speed.

10

o. In an apparatus of the type described, the

combination with the intake manifold of an in-

ternal combustion engine and a pressure fluid

- operated valve for supplying air to the manifold,

- fluid under , | | |
- said inlet valve to actuate it, of means in the
stream of air supplied to the intake manifold by

- the inlet valve for holding said last previously
20
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of pressure fluid actuated means
the pressure

_ controlled by
in the intake manifold for supplying
pressure to and exhausting it from

mentioned means actuated after initial actuation

until the engine speed falls to approximately.

idling speed. | ) | |
- 6. The combination with the intake manifold
of an internal combustion engine and a valve for

Supplying air directly thereto, of means controlled
by the pressure conditions in the intake mani-
Iold for operating said valve, and means con-

- trolled by the movement of air to the air inlet

valve for holding said last previously mentioned

‘means actuated until the engine Speed approaches
1dling ‘speed
Speed.

while the carburetor is at idling

7. The combination with the intake manifold

85

~of an internal combustion engine and an air inlet
valve for supplying air directly into the manifold,

of means actuated by the pressure in the intake

- manifold for opening-said valve, and means in

. 40

the air stream supplied to the manifold through

- corresponding to a retarded position of the car-
- buretor throttle valve, |

45

8. The combination with the intake manifold
of an internal combustion engine and a pres-

sure fluid operated valve for supplying air dij-

. rectly to said manifold, of pressure fluid operated

- trolling the supply of Auid under pressure to and

exhaust from said

- 80

- the inlet valve to

“the valve operated until the ‘engine speed falls

. to a position corresponding to a retarded
~tion of the carburetor throttle valve.
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- of an internal combustion engine and a pressure

- 60

o

neans connected to the intake manifold for con-
inlet valve to operate it, and
by the air. supplied through
the manifold for maintaining

means controlled

- 9. The combination with the intake manifold

fluid operated valve for supplying air directly to
said manifold, of pressure fluid operated means

~connected to the intake manifold for controlling
the supply of fluid under pressure to and exhaust
- from said inlet valve to operate it, and means in

- the air stream to the manifold through the inlet

“valve for holding said last mentioned means actu-
_ ated until the engine speed falls from a higher
-speed to one corresponding to a retarded position

of the carburetor throttle valve.

10. In an apparatus of the type describéd, the

_. éombinat_ion with the intake manifold of an in-
ternal combustion engine and a pressure fluid
‘operated valve for supplying air to the manifold,

of pressure fluid actuated means controlled by the

posi-

S

pressure in the intake manifold for supplying
liuid under pressure to and exhausting it from

~ 8ald inlet valve to actuate it, of means in the

stream of air supplied to the intake manifold
by the inlet valve for holding said last previously
mentioned means actuated after initial actuation
until the engine speed falls to approximately
ldling speed and the carburetor is at idling speed.

11. The combination with the intake manifold
of an internal combustion engine and a pressure

- Tluid operated inlet valve for supplying air direct-

ly to the manifold, of a valve for controlling the
supply of fluid under pressure to and exhaust
from said inlet valve, pressure fluid operated
means connected to the intake manifold for op-
erating said valve, and means in the stream of
air supplied to the manifgld through the inlet
valve for holding said air valve operated until
the engine speed falls to idling speed or a speed
corresponding to g retarded position of the car-
ouretor throttle valve. |

12. The combination with the intake manifold
of an internal combustion engine and a pressure
fluid operated inlet valve for Supplying air direct-
1y to.the manifold of a valve for controlling the

supply of fluid under pressure to and exhaust

from said inlet valve, pressure fluid operated
means connected to the intake manifold for op-
erating said valve to open it, and means in the
siream of air supplied to the manifold through
the inlet valve for holding said air valve operated
until the engine speed falls to iIdling speed or g
speed corresponding to a retarded position of the
carburetor throttle valve,

13. The combination with the intake manifold
cf an internal combustion engine and a pressure
fluid operated valve for supplying air directly

. < | - into the manifold, of an air valve for controlling
. 8aid valve for holding said last mentioned means

~actuated until the engine speed falls to that

the supply of fluid ynder pressure to and exhaust
from said inlet valve, pressure fluid operated
means connected to the intake manifold for op-
erating said air valve to supply air to said inlet

valve, said air inlet valve having a conduit with a.

restriction, and means mounted in said conduit
adjacent - said restriction for maintaining said
alr valve operated until the engine speed falls to
1dling speed.

14. The combination with the intake manifold
of an internal combustion engine and gz pressure

- fluid operated valve for supplying air directly into

the manifold, of an air valve for controlling the
supply of fluid under pressure to and exhaust
from said inlet valve, pressure Auid operated
means connected to the intake manifold for op-
erating said air valve to supply air to said inlet

10
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valve, said air inlet valve having g conduit with a.

restriction, and means mounted in said conduit
adjacent said restriction for maintaining said
alr valve operated until the engine speed falls to
a Speed corresponding to a retarded position of
the carburetor.

15. The combination with the intake manifcjld

of an internal combustion engine and a, valve for
- Supplying air thereto, of means controlled con-

jointly by the pressure conditions in the intake
manifold and the accelerator for operating said
valve, and means controlled by the flow of air to
the intake manifold for maintaining the air inlet

60
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valve operated until the engine speed falls sub- xg

stantially to idling speed.
| EDWARD G. PARVIN.
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