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partly broken away, of the shell detached; 
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To all whom, it may concern: 
Be it known that I, FRANCIs O. ALTON, a 

citizen of the United States, residing at 
Waterbury, in the county of New Haven 
and State of Gonnecticut, have invented a 
new and useful Improvement in Auxiliary 
Air Inlets for Internal-Combustion Engines: 
and I do hereby declare the following, when 
taken in connection with the accompanying 
drawings and the characters of reference 
marked thereon, to be a full, clear, and ex 
This invention relates to an auxiliary air 

inlet for internal combustion engines. 
One object of the invention is to provide 

an auxiliary air inlet in which the air ad 
mitted to the intake manifold will be auto 
matically controlled according to the require 
ments of the engine. 
A further object of the invention is to pro 

vide such a device in which both the Suction . 
and the momentum of the fuel in the intake. 
manifold Will be utilized to control the ad 
mission of auxiliary air to the manifold. 
A further object of the invention is to pro 

vide such a device which i will be self con 
tained and which may be applied to the 
manifold as a unit. 
A further object of the invention is to 

provide such a device in which the air will 
pass from the inlet to the manifold without 
passing through the cylinder in which the 
Suction operated piston Works, thereby pre 
venting the entrance of dirt or foreign mat 
ter into the cylinder. 
Other objects of the invention will appear 

as the device is described in detail. 
In the accompanying drawings Fig. 1 is 

a side view of an auxiliary air inlet for in 
ternal combustion engines constructed in ac 
cordance with my invention; Fig.2 is an inner 
end view thereof; Fig. 3 is an outer end view 
of the same; Fig. 4 is a transverse sectional 
view of my improved inlet on a larger scale 
and shown in connection with an intake. 
manifold; Fig. 5 is a sectional view on the 
line 5-5 of Fig. 4; Fig. 6 is a side view, 
Fig. 7 is a perspective view of the piston de 
tached. 

in carrying out my invention I provide a 
suction operated device connected with the 
intake manifold to regulate the passage of 
air to the manifold. In the operation of an 
internal combustion engine there are times 
when there is a heavy suction in the intake 

manifold but a rich mixture is required and 
it is not desirable that auxiliary air should 
be admitted to the manifold. I have, there 
fore, provided in connection with the suc 
tion operated device a second device which is 
actuated by the momentum of the fuel 
through the manifold to control the com 
munication between the suction operated de 
vice and the manifold and to thus control 
the amount of suction exerted upon the suc 
tion operated device. In this manner the 
amount of auxiliary air drawn into the mani 
fold is limited according to the needs of the 
engine and is not determined arbitrarily by 
the Staction in the manifold. These results 
may be accomplished with mechanisms of 
various kinds and it will be understood that 
the particular device here shown and de 
scribed has been chosen for the purpose of 
illustration only. 
In the particular embodiment of the in 

vention here shown the air inlet device com 
prises a main casing 1 having at One end an 
air inlet which is here shown as formed in a 
cap, or plug, 27, screw threaded into the end 
of the casing 10, which is preferably cylin 
drical in form. This opening may, if de 
sired, be provided with a screen 28. At the 
opposite end of the casing a nipple 11 is 
mounted in the end wall of the casing, pref 
erably centrally thereof, and in the present 
instance is Screw threaded into an opening in 
said end wall. This nipple projects on both 
sides of the end wall of the casing and is 
screw threaded throughout its length. The 
nipple is provided with a longitudinal pas 
sageway, the outer portion of which is en 
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larged to form the chamber 15 while the in 
ner portion is of relatively Small diameter 
and constitutes a passage 16. The enlarged 
portion, or chamber, 15 of the passage 
through the nipple extends to a point with 
in the casing and communicates with the in 
terior thereof by ports 17. That portion of 
the nipple 11 which projects on the outer 
side. of the end Wall of the casing is utilized 
for connecting the casing with the manifold 
and it may be screwed directly into an open 
ing in the wall of the manifold, which is 
shown at 14, or, if, desired, a cut-off may be 
interposed between the casing and the mani 
fold so, that the size of the passageway may 
be regulated or the air inlet may be wholly 
disconnected from the manifold. In the 
present instance I have shown a stop cock 
interposed between the casing and the mani 
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fold and this cock comprises a body portion 
12 having a longitudinal passageway there 
through which is controlled by a turn plug, 
orgate, 29 having a manually operated han 
dle 30. One end of the body portion 12 is 
provided with a screw threaded socket to re 
ceive the end of the nipple 11 and when ap 
plied to the nipple the stop cock forms a 
unitary part of the device as a whole, the 
passageway therein being in open communi 
cation with the chamber 15 in the nipple 11. 
The opposite end of the body 12 of the stop 
cock is reduced and screw threaded, as shown 
at 13, so that it may be screw threaded into 
the opening in the wall of the manifold. 
That portion of the passageway which lies 
in the screw threaded portion 13 of the stop 
cock is enlarged to form a chamber similar 
to the chamber 15 which is in open communi 
cation with the interior of the manifold. 
Mounted within the casing 10 is a suction 

operated device to control the passage of air 
from the inlet opening to the manifold and, 
as here shown, this device comprises a shell 
or inner casing, 18 spaced from the Wall of 
the outer casing 10. In the present con 
struction the shell, or inner casing, 18 has 
its outer end open and arranged within an 
annular flange carried by the cap, or plug, 
27, and is arranged in open communication 
with the inlet opening in the cap. The oppo 
site, or inner end, of the shell 18 is provided 
with a boss which is screw threaded to re 
ceive the inner end of the nipple 11 and has 
formed therein an opening 19 to register 
with the passageway 16 in the nipple, thus 
connecting the interior of the shell with the 
chamber 15 and the manifold. The shell 18 
is provided with one or more openings 20 to 
connect the inlet opening in the cap 27 with 
the space or passageway between the two 
casings. In the present instance I have 
shown a series of these openings spirally ar 
ranged so that each opening is spaced a 
greater distance from the end of the shell 
than is the next preceding opening. Ar 
ranged within the shell 18 is a piston, or 
suction cup, 21, which, when in its outermost 
position will close the openings 20 and thus 
interrupt the communication between the air 
inlet opening and the manifold. Mounted in 
the piston is a rod 22 the inner end of 
which is screw threaded to receive a bearing 
nut 24 between which and a washer 26, at 
the inner end of the shell 18 a spring 25 
is confined and tends to move the piston nor 
mally, to its outer position. The rod 22 is 
provided with a knob 23 by means of which 
it may be rotated to adjust the nut 24 and 
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regulate the tension of the spring, the nut 
being held against rotation with the rod by 
the frictional contact between the nut and 
the spring. The spring is of sufficient ten 
ision to hold the piston normally in its outer 
most position but when the piston is sub 

tum of the fuel increases. 

jected to the suction in the manifold it will 
be drawn inwardly against the tension of 
the spring, thus uncovering one or more of 

: the openings 20 and admitting a correspond 
ing amount of air to the manifold. It will 
be noted that the air does not pass through 
the shell 18, except the outer portion thereof, 
but passes through the openings 20 to the 
passageway between the shell and the outer 
casing 10 and thence through the ports 17 to 7 
the chamber 15 and the manifold. Conse 
quently no dirt or foreign matter will be 
carried into the shell where it might inter 
fere with the operation of the piston. 
As has been stated, satisfactory results 

can not be had if the suction in the manifold 
is relied upon alone to control the amount of 
auxiliary air admitted to the manifold and 
I have, therefore, interposed between the 
casing 10 and the manifold a device which is 
actuated by the fuel passing through the in 
take manifold to control the communication 
between the casing 10 and the manifold, 
thereby regulating the amount of suction 
exerted upon the piston, 21. As here shown, 
this device is in the form of a butterfly 
valve 31 mounted in the chamber in the 
threaded end 13 of the stop cock and has 
connected therewith la vane 32 which pro 
jects beyond the end of the chamber and 
into the manifold where it lies in the path 
of the fuel passing through the same. The 
vane is of relatively narrow construction so 
that it will not be operated by the suction 
in the manifold but will be engaged by the 
fuel and moved according to the momentum 
of the fuel. As shown in Fig. 4, the device 
is connected with a vertical portion of the 
manifold and, consequently, the vane 32 will 
be acted upon by gravity to retain the but 
terfly valve normally in its closed position, 
but as the momentum of the fuel increases 
the vane will be lifted thereby and the valve 
31 gradually opened, thus establishing a 
communication between the casing 10 and 
the manifold which increases as the momen 

Consequently, 
when the engine is idling, or running light, 
the butterfly valve will be closed and no 
Suction will be exerted upon the Suction op 
erating device. As the throttle valve of the 
engine is opened the momentum of the fuel 
increases and the valve 31 is gradually 
opened until the vane reaches its upper 
most position when the valve is fully open 
and the suction operating device is subjected 
to the full Suction in the manifold. It will 
be apparent, therefore, that by the use of 
both a suction operated device and a momen 
tum operated device I am able to automati 
cally regulate the amount of auxiliary air 
which enters the manifold in accordance 
with the requirements of the engine and that 
when a rich fuel is required the supply of 
auxiliary air will be reduced or entirely cut 
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large suction in the manifold, and that when 
the engine is running at high speed and a 
lean fuel is desirable the suction operated 
device will be in full open communication 
with the manifold. As has been heretofore 
explained, the casing 10 may be mounted 
directly upon the manifold, if desired, and 
if the stop cock is omitted the velocity op 
erated device will be mounted in the cham 
ber 15 of the nipple 11 and when so mounted 
will occupy the same position with relation 
to the manifold and will operate in the same 
manner as it does when mounted as shown 
in the drawings. 
While I have shown and described one 

embodiment of my invention I wish it to be 
understood that I do not desire to be limited 
to the details thereof as various modifica 
tions may occur to a person skilled in the 
art. 
Having now fully described my invention 

what I claim as new and desire to secure by 
Letters Patent, is: 

1. In a device of the character described, 
a casing adapted to communicate with the 
intake manifold of an internal combustion 
engine and having an air inlet, suction oper 
ated means to control the passage of air 
from said inlet to said manifold, and means 
arranged to be actuated by the fuel passing 
through said manifold to control the com 
munication between said casing and said 
manifold. 

2. In a device of the character described, 
a casing adapted to communicate with the 
intake manifold of an internal combustion 
engine and having an air inlet, suction oper 
ated means to control the passage of air 
from said inlet to said manifold, a valve to 
control the suction on said suction operated 
means, and a vane connected with said valve 
and arranged to project into the path of the 
fuel in said manifold. 

3. In a device of the character described, 
a casing adapted to communicate with the 
intake manifold of an internal combustion 
engine and having an air inlet, suction oper 
ated means to control the passage of air from 
said inlet to said manifold, a part connected 
with said casing, adapted to be mounted in 
the wall of said manifold and having a 
chamber to communicate with said casing 
and with said manifold, a valve mounted in 
said chamber, and a vane connected with 
said valve, extending beyond said chamber 
and arranged to be actuated by the fuel pass 
ing through said manifold. 

4. In a device of the character described, a 
casing adapted to communicate with the in 
take manifold of an internal combustion 
engine and having an air inlet, suction oper 
ated means to control the passage of air from 
said inlet to said manifold, a part connected 
with said casing, adapted to be mounted in 

the wall of the manifold and having a cham 
ber to communicate with said casing and 
With said manifold, a valve mounted in said 
chamber, a vaine connected with said valve, 
projecting into said manifold and arranged 
to be actuated by gravity to close said valve 
and to be actuated by the fuel passing 

- through said manifold to open said valve. 
5. In a device of the character described, 

a suction operated device to control the ad 
mission of air to the manifold of an internal 
combustion engine, and means controlled by 
the momentum of the fuel passing through 
said manifold to regulate the suction exerted 
upon said suction operated device. 

6. In a device of the character described, 
a casing having an air inlet and an air out 
let, a suction operated device mounted in 
said casing to control the passage of 
air from said inlet to said outlet, a 
stop cock connected with said casing and 
adapted to be mounted in the wall of a man 
ifold of an internal combustion engine, said 
stop cock having a passageway to connect 
said casing with said manifold, a valve 
mounted in said passageway, and a vane 
connected with said valve and adapted to 
extend into said manifold and to be oper 
ated by the fuel passing through the same. 

7. In a device of the character described, 
an outer casing adapted to be mounted on 
the intake manifold of an internal combus 
tion engine and having an air inlet and an 
air outlet, an inner casing mounted within 
the first mentioned casing, communicating 
with said outlet and having an opening near 
the end thereof to connect said inlet with 
the interior of said outer casing, a suction 
operated piston arranged within said inner 
casing, and a spring acting on said piston 
to hold the same normally in a position to 
close the opening in said inner casing, and a 
device controlled by the momentum of the 
fuel in said manifold to regulate the suction 
exerted upon said piston. . 

8. In a device of the character described, 
an outer casing having an air inlet, a nipple 
mounted in the casing opposite said inlet to 
connect the same with the manifold of an 
internal combustion engine and having a 
passageway therethrough, an inner casing 
arranged within and spaced from the walls 
of said outer casing, connected at one end 
with said nipple and having an opening 
communicating with the passageway in said 
nipple, said inner casing having its other 
end in open communication with the air 
inlet in said outer casing and having a 
series of openings to connect said inlet with 
the space between the two casings, said 
nipple having ports to connect the space 
between the two casings with the passage 
way in said nipple, a piston mounted in said 
inner casing to control the openings therein, 
a spring tending to hold said piston nor 
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mally in a position to close all said openings, In testimony whereof. I have signed this 
a valve interposed between said outer casing specification in the presence of two sub 
and said manifold to regulate the suction scribing witnesses. 
exerted upon said piston, and a vane con- EFRAINOCIS (O. ALTON. 

5 nected with said valve and adapted to extend Witnesses: 
into the path of the fuel passing through IRA. L. STEMBEL, 
said manifold. ETHELHAMILTON. 


