
May 3l, 1932. L. M. wooLsoN 1,860,641 
INTERNAL COMBUSTION ENGINE 

Filed Sept. 24, 1926 

L1 c/NEL MÍ Num. sam . 



_ y, LIONEL 

@4.0 

Patented May 3,1, 1932y 

vuren stares 

1,860,641 

PATENT oFF-ica) 
M. WGOLSON, OF DETROIT, MICHIGAN, ASSIGNOR TO- PACKARD TVIGTORY GAR 
COMPANY, OF DETRÜIT, IJIICH‘IGAN, A CORPORATION OF 'MICHIGAN 

INTERNAL coMBUsrroN ENGINE. 

Application ñled September 24, 1926.> ISerial No. 137,448. 

Y This invention relates to internal combus 
tion engines and particularly to means for 
heating the mixture thereof. ̀~ ` 

It has heretofore been proposed, as in Pat 
ent No. 1,885,793 to Pierson, dated July 26, 
1921, to jacket a portion of the intake pipe 
of an yinternal Acombustion engine with ex 
haust gas and discharge a portion of the ex 
haust gas into the intake pipe. In order to 
obtain the desired amount of heat at the 
lower throttle openings, it is necessary to use 
`a rather large volume of exhaust gas and 
when this is done, idling of the engine is 
seriously interfered with. , ` 
One of the objects ofthe present invention 

is to provide an internal combustion engine 
with considerable exhaust jacket heat. for the 
mixture and restricting the volume ofex 
haust gas while idling. Y 
Another object of the invention is to pro 

vide heating means lfor the' mixture which 
will be at a maximum at the ordinary lrun 
ning speeds of the engine, at substantial min 
imum >at full throttle opening, and practi 

A cally nil at the idling position of the throttle. 
Another object of the inventionKV is to pro 

vide means for supplying considerable ex 
haust- heat to the' mixture at the kordinary 
speeds of theeng‘ine and effectively cutting 
oif the supply of heat duringidling. 

' ÑVithA exhaust jacketed heaters for internal 
combustion engines,.it is found that some 
carbon usually gathers in them and if the 
exhaust gases are discharged into the intake 
pipe, the opening or port for this purpose is 
sometimes fouled'. It is one 'of the objects of 
this invention to provide means for prevent 
ing the fouling of ysuch a porty under those 
conditions. ~ n ' 

Another object of the invention is toV pro 
vide means for» automatically cutting oif the Y 
discharge of exhaust gas to the intake pipe 
during idling of the engine and at the same 
time to prevent the formation of carbon in 

 the discharge port. 
Other objects of the invention will appear 

from the following description taken incon 
nection with the drawings, which form apart 
ofathis specificatiqn, and inwhich: ' 

. Figl KA1* is a vertical Ítransversesectional 

view through a portion of an intake manifold ` ' 
having any exhaust jacket, illustrating the’in 
vention as applied, and - ' ' ' Y ’ ’ 

Fig. 2 is a top plan view of the same. 
Fig. 3 is a diagrammatic view of the, valves 

and control linkage, shown in di?erent posi 
tions of the throttle valve. Y ~ 
Referring by numerals to the drawings, 10 

represents the intake manifold of an internal 
combustion engine a portion of which vis 
j acketed by an exhaust chamber 1l. The 
intake manifold and exhaust chamber are cast 
in one piece with an intake passage 12 and an 
exhaust passage 13 separated by a wall 14'.> It 
will thus be apparent that heat from the ex 
haust gases passing through the exhaust 
passage 13 is directly transferredv to the in 
let passage 12 since these passages are sepa 
rated only by the wall'14, hence the incoming 
gases are heatedand are -thereby greatly en 
hanced in value. ' o j ` 

The intake manifold 1,0 vis formed with an 
integral sleeve 15 havinga passageïlô com 
municating with the passage 12 and a flange 
17. ` Secured to or mounted upon the‘i'ianger 
17 in the conventional manner is a carburetor 
18 having the usual transverse shaft 19 upon 
which is mounted a throttle valve 20. Keyed 
upony the shaft 19 is a sleeve or collar 21 
having an 'arm 22 in which is mounted a set 
screw 23 adapted to ¿engage a stop 24'to regu 
late the throw of the valve. Keyed or other 
wise secured inthe sleeve 21 is a 'shaft 25 
connected by suitable linkage to a lever, not 
shown. ' ~ 

Formed upon the wall 14 in the exhaust 
Ypassage 13 and> in axial alinement with the 
passage 16 in the sleeve 17 is a boss 26, The 
boss 26 is centrally bored as indicated at 27 
and is counter bored to form a frusto conical 
shoulder 28. In this Vformation of a com 
munication between the exhaust and intake 
passages it will be observed that the portion 
of the wall surrounding the bore 27 ' is quite 
thin and that the counter bore or discharge 
end of vthe opening is comparatively large. ' 
The objects of this structure will hereinafter 
fully appear. ' _ , j 

In‘axi _l alinement with the rkbore 27 upon 
the outer surface of the exhaust chamber is a 
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boss 29 having a central bore 30 and opposite 
ly disposed to the boss 29 in the exhaust 
passage 13 are two bosses 31 of smaller di 
ameter. The bosses 31 are spaced apart at 
an equal distance from the bore 30 and are 
each centrally bored as indicated at 32. 
Mounted in the bore 30 is a sleeve 33. The 

sleeve 33 fits snugly in the bore 30 and is pro 
vided with a flange or collar 34 bearing 
against the boss 29 with a suitable gasket 
35 interposed. The flange 34 is apertured to 
receive studs 36 mounted inthe bores 32 to 
clamp the flange tightly upon the boss 29 
and thereby retain the sleeve 33 in position. 
The flange 34 has formed thereupon two in 
clined arms 37 the free ends of which are 
bent parallel with respect to each other to 
form a bracket in which is pivoted an op 
erating lever to be hereinafter described. 
Mounted in the sleeve 33 is afMonel metal 

pin or needle 38. ` This needle is mounted to 
reciprocate and to revolve and is provided 
with a conical end 39. The conical end 39 
engages the bore 27 and when resting therein 
tightly closes the same. The conical end of 
the needle in addition to forming a perfect 
closure for' the bore 27 serves to keep the 
Ysame free from carbon by its cont-act there 
with. When in a closedposition and the ve 
hicle is proceeding under low or closed throt 
tle, the vibration produced by the uneven sur 
face of the ground upon which the Vehicle 
is running causes the pin or needle 38 to jig 
gle up and down in the port 27 and thereby 
remove any obstruction or Vcarbon that might 
be deposited therein. ` ~ f 

f The action of the pin or needle in its ro 
tary and vertical movement produced by the 
jiggling thereof and by other means to be 
hereinafter described, grinds a seat in the 
bore 27 for the conical end 39 and in the 
grinding thereof the carbon deposited by 
the exhaust gases in escaping through the 
bore or rport 27 is quickly and elliciently re 
moved. The other end of the pin or needle 
38 is threaded as indicated at 40 and mounted 
thereupon is a weight 41 having a sleeve 42 
upon which is formed a flange 43. The 
weight 41 is suiìiciently heavy to quickly re 
turn the needle and seat its conical end 
39 in the bore 27 when it is raised and re 
leased by a control >means to be hereinafter 
described. 

It will be observed that in the arrangement 
of the bore or port 27 in the wall 14 and the 
needle 38 co-operating therewith, there is 
produced a valve between the intake and 
exhaust passages 12 and 13. This valve is 
normally held closed by the weight 41. Piv 
oted at one end between the arms 37 by a 
ybolt 44 is an arm 45 the other end of which 
is provided with a ball stud 46. The arml 
45 is positioned adjacent to the sleeve 42 be 
tween the weight 41-and the flange 43, and 
is formed with a curved Vshoulder or edge 47 
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which engages the weight 41. There is suffi 
cient play for the arm between the weight 
and flange to prevent binding between the 
parts and to permit a quick return of the 
needle to close the port when the weight is 
raised and lowered, also to permit a slight 
vibration or jiggling movement of the pin 
and weight when not supported by the arm 
45. The curved shoulder'47 on the arm 45 
imparts a rotary motion to the pin when 
raising and lowering the weight, hence the 
added grinding action between the port 27 
and the conical end 39 of the needle, herein 
before referred to. .Y 
Mounted upon the ball stud 46 is a socket 

,48 threaded upon one end of a rod 49. The 
other end of the rod 49 is provided with a 
socket 50 in_which is a ball stud 51 mounted 
on an arm 52 keyed upon the shaft 25. The 
shaft 25 is an operating shaft connected to 
the throttle and by a suitable linkage to a 
control yelement for actuating the throttle, 
hence in actuating the throttle the valve be 
tween the exhaust and intake passages is 
opened and closed concomitantly. The link 
age between the throttle and the valve is ad 
justed so that the maximum quantity of ex 
haust gases is introduced into the intake pas 
sage when the throttle is positioned for or 
dinary speed, substantially minimum when 
the throttle is opened full, and practically 
nil when the throttle is in a substantially 
closed position or while the engine is idling. 
This is illustrated in Fig. 3 in which C indi 
cates the position of arm 52 when the throt 
tle valve 20 is closed, O indicates the corre 
sponding position when the throttle is open, 
and I indicates an yintermediate position, the 
corresponding positions of the valve 39 being 
indicated at C’, O’ and I’ respectively. 
While I have shown and described the pre 

ferred embodiment of my invention, I wish 
it to be understood that I do not confine 
myself to the precise details Yof construction 
herein set forth, by way of illustration, as 
it is apparent that many changes and varia 
tions may be made therein, by those skilled in 
the art, without departing from the spirit of 
the invention, or exceeding the scope of the 
appended claims. 
Having kdescribed my invention, what I 

,claim and desire to secure by Letters Patent 
1s: 

1. A combustible mixture intake manifold 
having a heating chamber, a valve between 
the manifold and the heating chamber, a 
weight upon the valve stem, a flanged sleeve 
upon the weight and` a lever between the 
weight and flange for raising, lowering and 
rotating the valve. ~ 

2. A combustible mixture intake manifold 
having a heating chamber, a valve’between 
the manifold and the heating chamber, a 
semi-spherical weightl threaded to the valve 
stem, a flanged sleeve upon the weight, a lever 
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between the weight and the flange, a curved 
shoulder upon the lever adapted to engage 
the weight and means for actuating the lever 
to raise, lower and rotate the valve. 

3. A combustible mixture intake manifold 
having a hea-ting chamber, a valve between 
Vthe manifold and heating chamber, a flanged 
sleeve upon the valve stem, a weight integral 
with the sleeve, the weight threaded to the 
valve stem, a bracket in juxtaposition to the 
valve, a lever pivoted in the bracket and posi 
tioned between the weight and flange, an 
arcuate shoulder upon the lever adapted to 
engage the base of the weight and a linkage 
connecting the lever to a control element of 
a motor. v 

4. A combustible mixture intake manifold 
having a heating chamber, a valve between 
the manifold and the heating chamber, the 
stem of the valve projecting through the wall 
of the heating chamber, a flanged sleeve yupon 
the valve stem, a weight integralwith the 
sleeve, the weight threaded to the valve stem, 

' a bracket in juxtaposition to the valve, a lever 
 pivoted in the bracket, an arcuate shoulder 
upon the lever adapted to engage the base Vof 
the weight, and means associated with a con 
trol element of a motor for concomitantly ' 
actuating the lever with the control element. 

5. In an internal combustion engine, an 
intake and an exhaust manifold for the en 
gine, a ported wall connecting the intake and` 
exhaust manifolds, and afneedle valve asso 
ciated with the port insaid wall, saidvalve 
being free to reciprocate and to rotate in nor 
mal operation. . n ’ ’ 

6. In an internal combustion engine, an 
intake and an exhaust manifold for the en~ 
gine, means connecting the intake and ex 
haust manifolds, a valve slidably mounted 
in said connecting means and pivoted means 
in contact with the valve for rotating the 
valve. 

7.. In an internal `combustion engine, an 
intake and an exhaust manifold for the en-V 
gine, means connecting the intake and ex 
haust manifolds, a’valve in said connecting 
means, a throttle valve in the intake mani 
fold, and means for reciprocating and rotat 
ing the valve in said connecting means con- ' 
comitantly with the operation of the throttle 
valve.k . 

8. In an internal combustion engine, an 
intake and an exhaust manifold yfor the en 
gine, means connecting the intake and ex 
haust manifolds, a valve in said connecting 
means, a throttle valve in the intake mani 
fold 'and pivoted means in contact with the 
valve for rotating ̀ the valve concomitantly 
with the operation of the throttle valve. 
In testimony whereof I aiiix my signature. 

~ LIONEL M. VVOOLSON.> 


