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This invention relates to fuel systems for in-
ternal combustion motors, and has for an object
the provision of a manifold attachment adapted
to establish communication between the interior

5 of the manifold of such a motor, and the at-
mosphere when the supply of fuel to the mofor
has been cut off, and during the period of de~
celeration of the motor to idling speed. The de-
vice of the present invention constitutes an im-
provement over the devices forming the subjects
matter of my copending applications, Serial No.
492,331, filed January 21, 1930, now Patent No.
1,923,357, and Serial No. 452,285, filed May 14,
1930, now Patent No. 1,895,789.

In order to facilitate understanding the con-
struction and operation of the device of the present
invention, without necessitating reference to my
aforesaid copending applications, it should be ex-
plained herein that when the supply of fuel from
the carburetor to the intake manifold of an inter-
nal combustion engine is suddenly and either com-
pletely or partially cut off, the motor continues
to operate for g material length of time under
the momentum of its rotating parts, gradually
5 decreasing its speed until the motor is operating
at idling speed, or at the speed which will be
maintained by the decreased supply of fuel. Dur~
ing this period of deceleration the motor develops
a pumping action, due to the reciprocation of
its pistons and the accompanying action of its
valves, whereby a very high vacuum is developed
within the intake manifold. Moreover, the but-
terfly valve of the carburetor is incapable of seal-
ing the throat of the carburetor, with the result
5 that during the period of deceleration “he jet or
jets of the carburetor are subjected to the high
vacuum which obtains within the manifold, eaus-
ing raw or liquid fuel to be drawn through the
jets, and by way of the manifold, into the cyl-
inders of the motor. The fuel thus drawn into
the cylinders is exceedingly rich, in fact it is
too rich to ignite, with the result that it is ex-
pelled through the exhaust manifold in the form
of a cloud of noxious gases and vapors, which
not only are exceedingly objectionable, but which
also tend to increase the cost of operation of the
moter because of this wastage of fuel. The de-
vice of the present invention is designed to take
care of this undesirable condition by automati-
cally establishing communication between the in-
terior of the intake manifold and the atmosphere
during the period of deceleration of the motor,
and thereby relieving the high vacuum which
otherwise would obtain therein.

Another object is to provide an auxiliary air
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in the auxiliary air inlet valve

(CL 123—124)

inlet as described, adapted to be controlled by
an electromagnetic device which is energized by
the closing of a switch which accompanies the
closing movement of the butterfly valve of the
carburetor. . 5

Another object is to provide an auxiliary air
inlet of the general character indicated, where-
is moved
both to and from its open position by air pres-
sure exerted in opposite directions against
a piston when the opposite end of the piston’s
cylinder is connected to the inlet manifold, there-
by utilizing the vacuum within the manifold to
cause movement of the auxiliary air inlet valve
in both directions.

Another object is to provide means for auto-
matically cutting off the ignition of the motor
when the auxiliary air inlet valve is open.

. A still further object is to provide means for
cutting off the supply of idling fuel from the
carburetor to the manifold when the auxiliary
valve is open.

A still further object is to provide means for
automatically resetting the various parts of the
manifold attachment as soon as the period of
deceleration of the motor is over, thereby per-
mitting the motor to operate at idling speed.

The invention possesses other objects and ad-
vantageous features, some of which, with those
enumerated, will be set forth in the following
description of the invention’s particular embodi-
ments which are illustrated in the drawings ac-
companying and forming a part of the specifi-
cation.

Referring to the drawings:

Fig. 1 is a view in side elevation of a motor
showing the manner of connecting thereto a
carburetor and a manifold attachment embody-
ing the principles of the present invention.

Fig. 2 is a transverse vertical sectional view of
my improved carburetor attachment. The plane
of section is indicated by the line 2—2 of Fig. 1,
and the direction of view by the arrows.

. Fig. 3 is a top plan view of the carburetor at-
tachment, the direction of view being indicated
by the arrow 3 of Fig. 2.

Fig. 4 is a horizontal sectional view taken upon
the line 4—4 of Fig. 2, with the direction of view
as indicated.

Fig. 5 is a compound horizontal sectional view
taken upon the lines 6—5 of Fig. 2, with the
direction of view as indicated.

Fig. 6 is a diagrammatic view showing the
electrical connections of the manifold attach-
ment.
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" manifold attachment i1 and the carburetor 4.
"are independent of each other.
with conventional practice, the carburetor 14 is.
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gage a fixed contact 21 when the butterfly valve
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F1g Tisa detaxl view in vertical section, show-
ing a slightly modified form of switch for con-
trolling the ignition system of the motor.

Fig. 1 shows my improved manifold attach-
ment, which is indicated in its entirety at 14,
operatively mounted upon the intake manifold
12 of a conventional internal combustion engine
13. Any suitable type of carburetor 14 is also
connected to the manifold. 12, but preferably

communicates therewith through a different -

opening, i. e., the respective entrances of -the
‘In accordance

provided with a butterfly valve 16 which is con-

trolled by a lever I7 connected by any suitable’

operating mechanism 18 to the throttle and ac-

- celerator pedal within the-operator’s compart--
. ment of the vehicle with which the motor 13 is

associated. ‘The parts are so arranged that the
butterfly valve {6; i. e, the main fuel supply
valve of the carburetor (4, is opened by swinging
the lever 7 in a counterclockwise direction, as
viewed upon Fig. 1, from the position in which

it is illustrated upon that figure. The lever IT.

is connected to a switch arm 19 adapted to ‘en-

16 is closed. These contacts 19 and 21 constitute
a switch 22 for controlling the circuit whereby
the manifold attachment 11 is operated, it being
understood that.this switch 22 is adapted to. be
closed when the butterfly valve 16 is closed.

The manifold attachment {§ comprises a hous-

ing 26 having a passage 21 therethrough ter-
minating in a flange 28 whereby the housing 26

may be mounted upon the manifold 12 with the.
‘passage 27 communicating at one end with the

interior  of the manifold. - The other end 29 of
the passage 21 communicates with the atmos-
phere, ‘and preferably is provided . with an air
cleaner 31 in the form of a cylindrical housing
32 having an opening 33 at the bottom, whereby
air may enter.the housing 32. Within the hous-
ing 32 a cylinder 34 is disposed. :This cylinder

is closed at the bottom as by a plate 36, and com-~:
prises spaced inner and outer shells 37 and 38,

respectively, each of which is composed of suit-
able foraminous material such as perforated,
cylindrical plates or relatively coarse wire mesh.
Between the two. shells 37 and 38 a plurality of.

layers 40 of relatively fine wire mesh are pro-

vided, and the bore 39 of the inner shell 37 com-

municates with the outer end 29 of the passage
21, with the result that all air entering the pas-.

sage 21 must first pass through the plurality of
layers 48 of relatively fine mesh. The outside
area of the cylinder 34 is considerably greater
than the cross sectional area of the passage 21,
with the result that the air passing through the
mesh moves relatively slowly, with the result that

dust and the like, which would otherwise be car-’

ried into the intake manifold and thence into the
cylinders of the motor 3, will be strained out of
the air by the mesh.

A horizontal valve seat 41 is so arranged with-
in the passage 271 that all air passing there- -

through must pass through the valve seat 41, A
valve 42 is so associated with the valve seal &1

that it is adapted to seal the passage 21 by mov-
ing upwards onto the seat 41, but is adapted to.

permit unrestricted passage of air into the mani-

fold 12 by moving downwards from the seat..
The stem 43 of the. valve 42 extends slidably -

through a guide 44 and into a cylinder 46 ar-
ranged above that portion of the passage 21

‘which is adJacent the valve seat 41.

‘of the cylinder 46.

1,098,404

-Within the
cylinder 46 a piston 47 is reciprocable, this pis-

- ton being threadedly or otherwise rigidly en-
gaged with the stem 43 of the valve 42. A coil

spring. 48 is under compression between the
bottom of the cylinder 46 and the under surface
of the piston 41, with the result that the spring

_continually urges the piston 47 in that direction

which will result in seating the valve 42.
The housing 51 within which the cylinder 46
is formed is also provided with a valve chamber

-82 having a slide' valve 53 reciprocable therein.
_Preferably, the valve 338 is cylindrical and has a

relatively wide annular groove 54 therein. The
valve chamber 52 has upper, middle and lower
ports 56, 57 and 58 respectively, and the annular
groove 54 of the valve 53 is adapted to establish
communication optionally between the middle
port 57 and the upper port 56, or with the middle
port 51 and the lower port 58, by moving the
valve §3 to its upper or lower extreme of move-

ment, respectively.. The valve is illustrated upon

Fig. 2 in its uppermost position wherein com-
munication is established between the middle
port 57 and the upper- port 56. The upper port
§6 communicates by a passage 61 with the cylin-
der 46 ‘above the:piston 47, whereas the lower
port §8 communicates by a passage 62 with the
cylinder 46 bhelow the piston 47, but through

perforations 63 in the wall of the cylinder 46.

The uppermost perforations 63 are either larger
or are of a greater number than the lower perfo-

- rations 63, with the result that as the piston 47

approaches its lower extreme of movement it will
cut off the major connection between the lower
end of the cylinder 46 and the passage 62, the

purpose being to decrease the speed at which the

piston- 47 is traveling when it reaches its lower
extreme of movement.

- I prefer that an annular pad 64 of felt or simi-
lar material be provided in the lower end of the
cylinder 46 encircling the stem 43. This pad

10 :
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not -only serves as a cushion to prevent the -

piston 47 from coming forcibly into engagement
with the lower end of the cylinder, but it also
serves as a reservoir for lubricant for the walls
- This lubricant is absorbed
by the pad 64, but a portion of the lubricant is
squeezed therefrom when the piston 47 engages
the upper surface of the pad, with the result that
some of the lubricant will be forced between the
piston and the cylinder walls and will be carried

upwards and thus distributed over the remaining -

portion of the cylinder walls upon the return

stroke-of the piston. Oil may be supplied to the
interior of the cylinder 46 by removing a thread-
ed plug 65 preferably in the upper end of the
cylinder.

The middle port 51 commumcates with a pas-
sage 66 which leads to the outside of the hous-
ing 51 preferably by way of a threaded nipple
67, to which a tube 68 (see Fig. 1) may be con-
nected. This tube 68 leads from the nipple 67 to
the passage 27 below the valve seat 41, with the
result that the same pressure which exists with~
in the manifold 12 will at all times obtain with-
in the passage 66 and middle port 57.

The slide valve 53 is connécted by its stem
1t with- the movable armature 12 of a solenoid
73 which is mounted upon suitable brackets T4
below and in axial alinement with the valve
chamber 52. When the solenoid 13 is de-ener-
gized the armature 72 and valve 53 are retained
in. their uppermost position by means of a coil
spring 16 under compression between the arma-
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ture 12 and a plug 77 in the lower end of the sole-
noid. This solenoid 13 is electrically connected
in the circuit which is controlled by the switch
22, as illustrated upon the wiring diagram of
Fig. 6. A stop 71’ in the shape of a transverse
pin and adapted to abut against the lower open
end of the valve chamber 52 limits the upward
movement of stem T1.

The upper end of the valve stem Ti carries a
plug 81 of insulating material, and this plug is
provided with an annulus 82 of conducting ma-
terial adapted to establish electrical connection
between opposed brush contacts 83 and 84 when
the armature 712 and valve 53 are in their upper-
most position. These contacts 83 and 84 are in-
sulated from the housing 51, so that when the
armature 12 is drawn downwards electrical con-
nection between the contacts 83 and 84 is dis-
established.

Instead of being connected to the manifold. 12
in the conventional manner, the idling outlet 86
from the carburetor {4 through which the idling
mixture of fuel flows, leads by a conduit 87 into
the interior of the passage 27 below the valve
seat 41, and terminates within a vertical cylinder
88 therein. The interior of the cylinder 88 com-
municates with the passage 27 through a rela-
tively small port 89, which, however, is adapted
to be cloced by means of a plunger 9f when the
auxiliary air inlet valve 42 is moved downwards
away from its seat 41, it being understood that
the plunger 91 is rigidly connected to the valve
42 to be actuated thereby. Hence, whenever the
auxliiary air inlet valve 42 is moved to open
position, it being understood that this occurs only
when the butterfly valve 16 of the carburetor is
fully closed, the supply of idling fuel also will be
completely cut off, and this feature, taken in con-
junction with the fact that the relatively high
vacuum within the manifold will be relieved by
air flowing through the passage 21, serves to pre-
vent the entrance of any fuel whatsoever into the
intake manifold when the valve 42 is open.

Referring now to the wiring diagram upon
Fig. 6, the generator for the ignition and lighting
system of the automobile with which the motor
13 is associated, is indicated at 96. In accord-
ance with conventional practice, one side of the
generator 96 is grounded as at 97. The other
side of the generator 96 is connected by a con-

ductor 98 to an automatic cut-out 99 of con--

ventional design, which is adapted automatically
to open and break the circuit with which it is
associated when the current therethrough falls
below a predetermined voltage or tends to move
in the opposite direction from that in which the
current. normally moves. . The only change which
I have made in the conventional wiring system
is to provide an additional cut-out 10! connected
in series with the cut-out 99 so that the current
from the generator 96 flows through the two cut-
outs 99 and (04, thence by a conductor 102
through the ammeter 103, and thence by another
conductor 104 to one terminal of a storage bat-
tery 106, the other terminal of which is grounded
as at 107, ’

One terminal of the solenoid 13 of the mani-
fold attachment f{ is connected by a conductor
1088 into the ignition system between the two cut-
outs 99 and 10f. The other terminal of the
snlenoid 73 is connected by a conductor 109 to
one contact, say the movable contact 18 of the
switch 22, whereas the other contact 21 of the
switch 22 is grounded as at 111,

3

The ignition system of the motor includes a
distributor indicated at {12, one side of which
is grounded as at 113, and the other side of
which is connected by a conductor 114 to the
ignition switch 116 accessible to the operator of
the vehicle. However, the brush contacts 83 and
84 are interposed into the conductor {4 so that
the distributor head (42 cannot receive current
except when the brushes 83 and 84 are intercon-
nected by the annuius 82.

Preferably, another manually operable switch
111 is interposed in the conductor 108, this switch
i171 also being accessible to the operator of the
vehicle, so that he can make the manifold at-
tachment of the present invention either opera-
tive or inoperative at will. )

Operation

Assuming that the switch (17 is closed, and
that the motor 13 is operating under working
conditions, i. e., under load and with the butter-
fly valve (6 moved to either partially or fully
opened position, the switch 22 will be open, with
the result that the solenoid 713 will be de-ener-
gized. Hence, the spring 16 will hold the arma-
ture 12 and slide valve 53 elevated. Accordingly,
communication will be established between the
ports 51 and 56, thereby establishing communi-
cation between the upper end of the cylinder 45
and the interior of the intake manifold 12. In-
asmuch as a partial vacuum exists within the
manifold #2 during operation of the motor, this
low pressure within the upper end of the cylinder
46 will permit the pressure of the atmosphere
exerted against the lower end of the piston and
the spring 48, to force the piston 47 to its upper
extreme of movement, thereoy pressing the valve
42 onto its seat and preventing the flow of
auxiliary air through the pascage 21 into the
manifold.

It should be explained that the upper end of

the valve chamber 52 is in communication with’

the atmosphere by means of a port 130 in the
valve casing 52 and the lower end of the valve
casing 52 is open to the atmosphere at 131, and
that the valve 53 is short enough to uncover the
lower port 58 to the atmosphere at (3! when
the upper port 56 is in communication with the
middle port 57. Similarly, the upper port 56
communicates with the atmosphere at 130 when
the valve 53 is lowered, with the result that
atmospheric pressure will be imposed upon the
opposite side of the piston 41 from that end of
the cylinder 46 which is in communication at any
time with the middle port §7.

When the operator of the vehicle wishes to
decelerate he closes the butterfly valve 16 by
means of the operating mechanism (8. “This
closes the switch 22, whereupon current wiil flow
from the generator 968 through the solenoid 13,
thereby developing  sufficient electromagnetic

- force to draw the armature 72 downwards, open-

ing the port 56 to the atmosphere by port 130
and establishing communication between the
middle port 57 and the lower port 58. The par-
tial vacuum thus introduced to the under side of
the piston 47 will cause it to be forced downwards
by the atmospheric pressure against the upper
surface thereof, with the result that the auxiliary
air inlet valve 42 will be unseated, permitting air
to flow from the atmosphere through the passage
21, and thus into the manifold 12, thereby re-
lieving the vacuum within the manifold to such
an extent that raw gas is not sucked through
the jets of the carburetor, or the butterfly valve
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may be adjusted so that it does close completely,
inasmuch as fuel to operate the motor at idling

- speed is supplied by way of the conduit 87. and

10

2

hence is not required to pass the butterfly valve.

At the same time, the port 89 whereby. idling
mixture is normally fed to the manifold, is closed
by the plunger 9, with the result that no fuel
whatsoever is permitted to reach the. explosion
chambers of the motor.

At the same time that the valve 53 is drawn
downwards, the annular conductor 82 is with-
drawn from engagement with the contacts 83 and
84, with the result that the supply of current

- to the distributor 112 is interrupted. Hence, the

combustion of any residual: carbureted fuel re-

‘maining in the the manifold or-in the valve

chambers of the motor, is prevented, with the
result that during the period of deceleration. of

the motor any such residual carbureted fuel is

pumped out of the motor, and its place is taken
by fresh., pure air which is supplied to the mani-
fold by way.of the passage 21.

As soon -the period of deceleration’ is finished,
i. e.,, when the motor has slowed down to approxi-
mately idling speed, the cut-outs 99 and 104 will
open automatically, thereby de-energizing the
solenoid 13, permitting the valve $3 to return
to normal position, whereupon the vacuum of the
manifold is again imposed upon the upper side

.of the piston 47, which causes the auxiliary air

. inlet valve 42 again to be seated. This movement

40

of the valve 53 also re-establishes interconnec-
tion between the contacts 83 and 84, with the re-
sult that the distributor {12 is again energized;
and as the valve 42 seats, the idling fuel port 89
is uncovered by withdrawal of the plunger 98¢,
with the result that sufficient carbureted fuel is
fed to the manifold (2 to keep the motor operat-

. ing .at idling speed, even though the butterfly

valve 16 has not been reopened.

It ‘will be observed that the piston 47 is of
considerably greater area than the valve 42. This
is to prevent the valve from being opened by
atmospheric pressure against its upper surface
when the vacuum of the manifold is imposed
against its under surfa.ce, it being understood
that"substantially the same pressure -exists in
the upper portion of the cylinder 46 as that which
exists within the manifold. - However, when the
valve 53 is reversed, the vacuum of the manifold
is imposed upon the under sides of both.the
valve 42 and the piston 47, resulting in the im-

- . mediate opening of the valve 42, whereupon airis

e
&
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permitted to enter the ma.nifold and relieve the

vacuum. .
It should be explained that the cut-outs 99
and 101 are so regulated that they automatically

cpen and thereby break the associated circuit
" when the current therethrough is only slightly -
in excess of that which is produced by the gen-

erator .96 when the motor is operating at idling

speed. The conductor {88 which leads to the

solenoid 13 is connected into the electrical cir-
cuit between the two cut-outs 89 and 16¢; so that

"the cut-out 99 will break the circuit to the
‘solencid 13 from the generator 96, whereas the
other cut-out 101 will break the circuit from the i

battery 186 to the solenoid 73.

Fig. 7 shows a slightly modified constructxon,’

wherein the switch for controlling energization
for the ignition system of the motor is operated
by. movement of the auxiliary air inlet valve, in-
stead of by the slide valve which controls the
pressure within the cylinder.  In this construc-

tion, a pair of terminals 12{ and 122 are mounted

1,098,494

in the head 123 of the cylinder 124, within which
the piston 47 operates. The terminals (21 and
122 are mounted in suitable insulation material
126, and electrical communication is adapted
to be established between the two terminals 121
and 22 when a block of insulation 127 carried
at the upper end of the valve stem 43 moves up-
wards and engages a conducting finger 128 which
is pivoted upon the terminal 122, and by con-

tinued upward motion presses the finger 128 in-.

to engagement with a contact 129 carrled by the
other terminal 121, .

* An advantage of this construction lies in the
fact that it would permit re-establishing the igni-
tion circuit for the motor 13, without requiring
that the solenoid .13 be deenergized. Under such
an arrangement it would be possible to employ

a spring 48 to return the piston 47 to normal

10
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position, which spring exerts only enough force

“to return the plston against the partially relieved

vacuum within the manifold, which obtains dur-
ing. .idling conditions. Under such - circum-
stances, the spring 48 would reseat the valve 42

-and reopen the port 89 automatically as soon-as

the pressure within the manifolds builds up as a
result of the decreased pumping action of the
motor, and would not require that automatic

20
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cut-outs be employed to de-energize the solenoid -

13 so as to insure re-establishing the ignition cir-
cuit. '
It is to be understood that the details of the

30

invention as herein disclosed, are subject to-al-

teration within ‘the spirit or scope of the ap- E

pended claims.
I claim:
1. An auxiliary air inlet for the inlet mani-

35

fold of an internal combustion engine,. comprls-' o

ing a cylinder, a piston reciprocable therein, an
air admission valve operated by said :piston, a

. conduit  communicating. with said manifold, a

valve adapted to connect sald conduit with said

cylinder optionally upon either side of said pis- C

ton, and electromagnetic means for operating
said valve. :

2. An auxiliary air inlet for the inlet mamfold":
of an internal combustion engine, ‘comprising &

""40_

cylinder, a piston reciprocable therein,” an air -
admission' valve operated by said piston, a-con-

duit communicating with said manifold, a valve :
adapted to connect said ‘conduit with said cyl-.

inder optionally upon either side of said piston;

50

and means operative when the supply of fuel to -

said xnanifold is lnterrupted for opetating sa.id
valve.

3. In combination- with the intake manifold
of an internal combustion engine, s carburetor
adapted to supply fuel to said manifold, a valve
adapted to control flow of fuel from said .car-
buretor to said manifold, an auxiliary air inlet
valve for said manifold, means operative when
said fuel valve is closed for:opening said auxil-
iary valve, the operation of said opening means
being dependent also upon the maintenance of
a predetermined low pressure within said mani-
fold, and means for cutting off the supply of cur-

65

rent to the ignition system of said - engme when ‘

said auxiliary valve is open.
4. In combination with the intake manifold

‘of an internal combustion engine, a carburetor

having a main fuel supply and an idling fuel

supply to said manifold, a fuel valve for control-

70

ling said main fuel supply, an auxiliary air inlet -

for -said manifold, means operative when said

fuel valve is closed for opening said auxiliary -

valve, means for interrupting said idling fuel

7%
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supply when said auxiliary valve is open, means
for cutting off the supply of current to the igni-
tion system of said engine when said auxiliary
valve is open, and means for closing said auxil-
iary valve when pressure within said manifold

- buiids up to a predetermined minimum.

10

20

5. In a manifold attachment of the class de-
scribed, a housing having a passage therein com-
municating at one end with -the atmosphere and
at the other end with the interior of an intake
manifold of an internal combustion mofor, a cyl-
inder having a piston reciprocable therein, an
auxiliary air inlet valve connected to said piston
and adapted to open said passage when said pis-
ton is lowered, a conduit communicating with the
interior of said manifold, a slide valve adapted
to connect said conduit optionally with either end

" of said cylinder, means for operating said slide

valve, and means operative when said motor is

running below a predetermined minimum speed

for releasing said slide valve operating means.
6. In 2 manifold attachment of the class de-

' scribed, a housing having a passage therein com-

30

municating at one end with the atmosphere and
at. the other end with the interior of an intake
manifold of an internal combustion motor, a cyl-
inder having a piston reciprocable therein, an
auxiliary air inlet valve connected to said piston
and adapted to open said passage when said pis-
ton is lowered, a conduit communicating with
the interior of said manifold, a slide valve adapted

. to connect said conduit optionally with either end
. of said cylinder, means operative upon cutting

off the supply of fuel to said manifold for operat-
ing said slide valve, and means operative when
said motor is running below a predetermined min-

- imum speed for releasing said slide valve operat-

60
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ing means.

7. In a manifold attachment of the class de-
scribed, a housing having a passage therein com-
municating at one end with the atmosphere and
at the other end with the interior of an intake

‘manifold of an internal combustion motor, a cyl-

inder having a piston reciprocable therein, an

5 auxiliary air inlet valve connected to said piston

and adapted to open said passage when said pis-
ton is lowered, a conduit communicating with the
interior of said manifold, a slide valve adapted
to connect said conduit optionally with either end
of said cylinder, electromagnetic means operative
upon cutting off the supply of fuel to said mani-
fold for operating said slide valve, and means
operative when said motor is running below a pre-
determined minimum speed for releasing said
slide valve operating means.

8. In an attachment for a manifold havmg a
carburetor operably connected thereto, a housing
having a passage therein communicating at one
end with the atmosphere and at the other end
with the interior of an intake manifold of an
internal combustion motor, a cylinder having a
piston reciprocable therein, an auxiliary air inlet
valve connected to said piston -and adapted to
open said passage when said piston is lowered,
a conduit communicating with the interior of
said manifold, a slide valve adapted to connect
said conduit optionally with either end of said
cylinder, means operative upon closing the fuel
supply valve of said carburetor for operating
said slide valve to lower said piston, and means
operative when said motor is running below a pre-
determined minimum speed for releasing said

‘slide valve operating means.

9. In an attachment for a manifold having a
carburetor operably connected thereto, a hous-

5

ing having a passage therein communicating at
one end with the atmosphere and at the other
end with the interior of an intake manifold of
an internal combustion motor, a cylinder having
a piston reciprocable therein, an auxiliary air
inlet valve connected to said piston and adapted
to open said passage when said piston is lowered,
a conduit communicating with the interior of
said manifold, a slide valve adapted to connect
said conduit optionally with either end of said
cylinder, a solenoid having a movable armature
connected to said slide valve, a switch adapted to
be closed when the fuel supply valve of said car-
buretor is closed, said switch controlling the sup-
ply of current to said solenoid, and means opera-
tive when said motor is running below a prede-
termined minimum speed for releasing said slide
valve operating means.

10, In an attachment for a manifold having a
carburetor operably connected thereto, a hous-
ing having a passage therein communicating at
one end with the atmosphere and at the other
end with the interior of an intake manifold of
an internal combustion motor, a cylinder hav-
ing a piston reciprocable therein, an auxiliary
air - inlet valve connected to said piston and
adapted to open said passage when said piston is
lowered, a conduit communicating with the in-
terior of said manifold, a slide valve adapted to
connect said conduit optionally with either end
of said cylinder, means operative upon closing
the fuel supply valve of said carburetor for oper-
ating said slide valve to lower said piston, means
operative when said motor is running below a

predetermined minimum speed for releasing said -3:

slide valve operating means, a valve controlling
flow of idling fuel from said carburetor to said
manifold, and means for closing said idling fuel
valve when said auxiliary air valve is open.

11. In an attachment for a manifold having a
carburetor operably connected thereto, a hous-
ing having a passage therein communicating at
one end with the atmosphere and at the other
end with the interior of an intake manifold of an
internal combustion motor, a cylinder having a
piston reciprocable therein, an auxiliary air in-
let valve connected to said piston and adapted
to open said passage when said piston is lowered,
a conduit communicating with the interior of
said manifold, a slide valve adapted to connect
said conduit optionally with either end of said
cylinder, means operative upon closing the fuel

supply valve of said carburetor for operating

said slide valve to lower said piston, means op-
erative when said motor is running helow a pre-
determined minimum speed for releasing said
slide valve operating means, a valve controlling
flow of idling fuel from said .carburetor to said
manifold, means for closing said idling fuel
valve when said auxiliary air valve is open, and
means operative when said auxiliary air valve is
open for cutting off the ignition system of said
motor.

12. The combination with an intake manifold
of an internal combustion engine provided with
an electric ignition circuit, a carburetor adapted
to supply fuel to the manifold, a throttle valve
adapted to control flow of fuel from the carbure-
tor to the manifold, an auxiliary air inlet valve
for said manifold, an idling speed fuel supply
to said manifold, means to interrup{ the idling
speed fuel supply when the auxiliary air inlet
valve is opened and the speed of the engine
is greater than idling speed, means operative
when the throttle valve is closed for opening the
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auxiliary air inlet valve, and means operative
when -the auxiliary air inlet valve is opened for
opening the ignition ¢ircuit. )

13. The combination with an intake manifold

-of an internal combustion engine having a gen-

erator and a storage battery connected in cir-
cuit, a carburetor adapted to supply fuel to said
manifold, a throttle valve adapted to control
flow of fuel from the carburetor to said mani-
fold, an auxiliary air inlet valve for said mani-
fold, a pair of spaced.cutouts in the circuit
connecting the generator with the storage bat-
tery, a second electric circuit leading from the
first circuit at a point between the two cutouts,
means in said second circuit to open said aux-
iliary air inlet valve when the throttle valve is

in. closed position and the current in the first

circuit exceeds a predetermined voltage and is
flowing in one direction, means in said second
circuit operative to close said auxiliary air inlet
valve when the voltage of the current in the first
circuit falls below a predetermined amount or
tends fo move in the opposite direction, and an
idling fuel supply leading from the carburetor
to the manifold and operative when the. throttle
valve is closed and the speed of the engine is
at a predetermined minimum.

»engine is at a predetermined minimum.

14. The combination with an intake manifold

of an internal combustion engine having a gen- -

erator and a storage battery connected in cir-
cuit, a carburetor adapted to supply fuel to said

manifold, a throttle valve adapted to control -

fiow of fuel from the carburetor to said manifold,
an auxiliary air inlet valve for said manifold, a

L I

pair of spaced cutouts in the circuit connecting.

the generator with the storage battery, a .second
electric circuit leading from the first circuit at
a point between the two ‘cutouts, means in said

10

second circuit to open said:auxiliary air inlet -
valve when the throttle valve is in closed position -

and the current in the first circuit-exceeds a pre-

determined . voltage dand.is flowing in one direc-

tion, means in said second circuit operative.-to
close said auxiliary air inlet valve when the volt-

age of the current in the first circuit falls below.

a predetermined amount or tends to move in the
opposite direction, and an idling fuel supply lead-
ing from the carburetor to said manifold and op-

erated by said auxiliary air inlet valve when the -

throttle valve is closed-and the speed of the
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