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UNITED STATES 

1,625,189 

PATENT OFFICE. 
MERTON. H. BLANK, OF INDIANAPOLIS, INDIANA 

INTERNAL-COMBUSTION ENGINIE. 

Original application filed March 19, 1921, Serial No. 453,545. Divided and this application filed January 
9, 1922. Serial No. 528,104. - 

This invention relates to internal combus 
tion engines and is especially concerned with 
engines of the closed V type as disclosed in 
my copending application Serial No. 453, 
545 filed March 19, 1921, of which this ap 
plication is a division. 
One object of the invention is to provide 

a head for an internal combustion engine in 
which the heat absorbing, conducting and 
transmitting properties of the metal com 
posing the head are utilized to an increased 
extent, especially in connection with the 
preheating of the explosive gas mixtures. 
Another object is to provide an intake 

manifold for an internal combustion engine 
which is contained within the engine and the 
walls of which are protected from direct 
contact with the outside air from their junc 
tion With the carburetor to the combustion 
chamber and are surrounded by heated fluids. 
Another object is to construct an improved 

head for an internal combustion engine in 
which intake and exhaust manifolds are in 
corporated and so arranged relative to each 
other that the intake manifold is jacketed in 
part by the exhaust manifold and in part 
by the cooling water chamber. 
Another object is to provide a new and 

improved construction, location and ar 
rangement of intake and exhaust manifolds 
whereby gases may be conducted from a 
carburetor to the combustion chambers and 
thence to an exhaust tube or muffler with the 
use of a minimum number of separate parts. 
Other objects will be pointed out herein 

after. 
In general my invention contemplates a 

new and improved construction and ar 
rangement of tubes, conduits or manifold 
parts for an internal combustion engine re 
sulting in a new method of conducting fuel 
gases to the cylinders and novel means of suitably regulating the temperature of such 
gases, as well as a simplified structure re 
quiring a minimum number of separate parts. 
One form of engine construction embody 

ing my invention is disclosed in the drawing 
accompanying and forming a part of this 
specification in which; - 

Fig. 1, is a fragmentary, transverse sec 
tional view of an engine constructed in ac 
cordance with my invention. 

Fig. 2 is a fragmentary, longitudinal Sec 
tion, as taken on lines 2-2 of Fig. 1. 

Figs. 3 and 4 are respectively plan sec 
tions of the head unit taken on lines 3-3 
and 4-4 of Fig. 5. - 

Fig. 5 is a central, vertical, transverse Sec 
tion showing assembled cylinder block and 
head units, as taken on lines 5-5 of Figs. 
3 and 4. · · 

Figs. 6 and 7 are fragmentary views of 
the head unit taken on lines 6-6 and 7-7. of Fig. 3. 
The engine illustrated in the drawings 

consists in part of crank case unit 2, cylinder 
block unit 3 and head unit 4. Á suitable 
crank shaft (not shown) is mounted in bosses 
carried by unit 2 and has connecting rods 
5 and pistons 6 connected there with in the 
customary manner. 7 indicates a cam shaft 
carried by unit 2 in a position to actuate 
Valve operating mechanism designated gen 
erally by 8. 
Cylinder block unit 3 consists of a hollow 

shell with a plurality of cylinders 9 extend 
ing therethrough and surrounded for part 
of their length by a cooling fluid chamber 
10. At 11 is indicated a transverse wall 
within the interior of unit 3 and between 
cylinders 9. This wall which has a cored 
passage 12 extending lengthwise thereof 
joins the side wall 13 and top wall 14 of unit 
3, the passage 12 thus leading through the 
unit from an opening 13 in the outer side 
wall 13 to opening 15 in the top Wall 14. 
Preferably, in the engine shown, wall 11 and 
its passage 12 are located intermediate the 
ends of the unit, opening 15 being approxi 
mately in the middle of top wall 14. Cover 
pate 16 fitted to the side of unit 3 has an 
opening 17 coinciding with opening 13° and 
a second opening 18 which similarly com- 9: 
municates with a short passage 19 leading 
from side wall 13 to top wall 14 of the unit. 
To the outside face of cover plate 16 is at 
tached a jacketed tube or elbow 20, the pas 
sage 21 therethru forming a continuation of 
passage 12 while the jacket chamber 22 com 
municates with passage 19. 23 which indi 
cates an outlet tube from jacket chamber 22. 
may, if desired, be equipped with a stop 
cock (not shown). A carburetor (not 
shown) may be attached to elbow 20. 
Head unit 4 is a hollow shell provided 

with intake and exhaust manifolds in the 
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interior thereof the space 25 between the 
manifolds and walls of the unit being pro 
vided for the circulation of cooing fluids. 
Intake manifold 26 consists of a short Velti 
:al passage 27 arranged to register with 
opening 15 of passage 12 to forin a contimul 
ation of that passage. From the top end of 
passage 27, passages 2S extend for a short 
distance substantially parallel to each other 
and longitudinally of the unit, the top Wall 
29 of the unit comprising one wall of the 
passages. From each of these passages 2S, 
branch passages 30 lead downwardly and 
open into cylinders 9 through openings 31 
closed by valves 32. 
The exhaust manifold is composed of par 

allel longitudinally extending passages 33 
each of which communicates with celrtain 
cylinder's 9 through branches 34 and outlet 
openings 35 controlled by valves 36. Adja 
cent the rear end wall 37 of unit 4 passages 
33 unite and have a common outlet opening 
38 through the wall. An exhaust tube 39 
and muffler (not shown) may be attached to 
wall 37 indicated in Fig. 2. 

Exhaust manifold 33 lies in a horizontal 
plane just below that of intake manifold 26 
the two being adjacent, and preferably hav 
ing a common dividing wail throughout sub 
startially the entire length of the latter. 
From one exhaust passage 34 an auxil 

iary passage 40 leads to bottom wall 41 of 
unit 4 to connect with passage 19 and form 
a path for leading exhaust gases to jacket 
chamber 22 of elbow 20. 

It will be observed that my improved ar 
rangerinent of passages for bothintake and 
exhaust gases are adapted to utilize the heat 
conducting properties of the metals compos 
ing the unitsin insuring economical fuel con 
sumption. Provision is made for heating 
the incoming fuel from the time it leaves the 
carburetor until it enters the combustion 
clambers of the cylinders but undue heating 
is prevented so that the volumetric efficiency 
of the gases which enter the combustion 
chamber is not materially diminished. Jack 
eted elbow 20 serves to heat the fuel coming 
from the carburetor but passage 12 which is 
surrounded by cooling fluid maintains the 
gas at a moderate temperature due to the fact 
that the surrounding cooling fluid has just 
returned from the radiator and has not be 
come highly heated. In head unit 4 the 
intake manifold 26 and its branches have 
their bottom walls in contact with the ex 
haust gases while their sides and top are 
being copied by fluids such as air and water, 
the result of this structure being that any 
particles of unvaporized fuel which collect, 
on the bottom of the passages will be vapor ized at once but the gases will not become 
overheated due to contact with the other 
walls which are somewhat cooler because of 
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Preferably head unit 4 and if possible 
block unit 3 are composed of aluminum al 
loys or other good heat conducting metal to 
ensure uniform distribution and rapid cool 
ing of the exhaust gases and to prevent un 
equal heating of the fuel. 

By my improvedl arrangement and loca 
tion of manifolds and passages a carburetor 
may be connected to a multiple cylinder 
engine with at most a single intermediate 
member, thus eliminating many extra parts 
how in common use. 
Although I have shown and described in 

detail a specific form of V type engine in 
which my invention is embodied I do not 
wish to be understood as limiting my in 
vention thereto. The scope of my invention 
is defined in what is claimed. 
What I caium is : ?? 
1. In an internal combustion engine in 

combination, a cylinder block unit complis 
ing a plurality of cylinders, a plurality of 
conduits extending through the said unit, 
a hollow head unit for the said block unit, 
intake manifolds within the said head unit 
and communicating with one of the said 
conduits in the block unit, and exhaust mani 
folds within the head unit having an out 
let opening through an end wall thereof, and 
an auxiliary outlet opening communicating 
with another of the said conduits. 

2. In an internal combustion engine in 
combination, a cylinder block unit, two con 
duits extending through the said unit, a 
hollow head unit, intake and exhaust mani 
folds within the head unit and communicat 
ing one with one of the said conduits and 
the other with the other of said conduits, 
and a jacketed tube attached to the said 
block and in communication with each of 
the said conduits, 

3. In an internal combustion engine in 
combination, a cylinder block unit compris 
ing a plurality of cylinders, two conduits 
extending through the said unit, a hollow 
head unit for the said block unit compris 
ing interiorly arranged intake and exhaust 
manifolds, the intake manifold communi 
cating with one of the said conduits and 
the exhaust manifold communicating with 
the other conduit, and a jacketed tube se 
cured to the block unit and communicating 
with one of the said conduits. 

4. In a multiple cylinder internal combus 
tion engine in combination, a cylinder block 
unit, an intake and an exhaust conduit ex 
tending therethrough, a hollow head unit, 
and intake and exhaust conduits in said 
head communicating with the respective con 
duits in the block, said intake conduit in 
said head being arranged above said exhaust 
conduit, a portion of the walls of each of 
said conduits being common. 

5. In a multiple cylinder internal.com. 
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block unit, an intake and an exhaust con 
duit extending therethrough, a hollow head 
unit, and intake and exhaust conduits in 
said head communicating with the respective 
conduits in the block, said intake conduit in 
said head being arranged above said ex 
haust conduit, a portion of the walls of each 

of said conduits being common, said intake 
and exhaust conduits being in a substantial 
ly horizontal plane. 0 
In testimony whereof I hereunto affix my signature. 

MERTON. H. BLANK. 


