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UNITED STATES PATENT office 
Fienny Schreck, Jackson Heights, N. Y., assignor 
to American Locomotive Company, New York, 
N. Y., a -corporation of New York 

ApplicationSty 7, 1944, Serial No. 543,901 
6 Cains. (C. 23-3) 

This invention relates to internal combustion 
engines. 

Aprincipal object of the present invention is to 
prevent. cylinder jacket Water from escaping into 
the crank case. 
A further object is to maintain, in an engine of 

the aforesaid characteristics, the usual feature 
of eliminating any injurious tension of the cyl 
inderliner during the power stroke. 
A further object is to reduce the weight of the 

cylinder jacket Cooling water to a minimum. 
A further object is to provide Optimum cooling 

of the piston and piston rings of the engine by 
high velocity flow of cooling water through the 
Space between the cylinder liner and jacket. 
A further object is to provide a separate cyl 

inder liner and jacket which can be manufac 
tured by simple casting as well as by welding pro 
CedureS. w 

Other and further objects of this invention will 
appear from the following description, the ac 
COmpanying diraWings and the appended claims. 

Referring to the drawings forming a part of 
this application, Figure 1 is a vertical central 
sectional View of the engine, parts being shown in 
full, and parts being broken away; Fig. 2 is a 
fragmentary section on the line II-II of Fig. 1, 
parts being shown infull; Fig. 3 is a fragmentary 
section on the line III-III of Fig. 1; Fig. 4 is a 
"section on the line IV-IV of Fig. 1 showing parts 
of a single cylinder of the engine;Fig. 5 is a frag 
mentary section on the line V-V of Fig. 1; and 
Fig. 6 is a plan view, on a reduced scale, of the 
cylinder liner. 
The invention is adaptable to a single cylinder 

internal combustion engine but as it will, in ordi 
inary practice, be employed in a multiple cylinder 
engine, such an engine is shown. Nevertheless 
its adaptability to an engine of either one or 
more cylinders will be readily apparent. In a 
multi-cylinder engine, as the cylinders and their 
associated parts are similar in so far as the 
present invention is concerned, only one such as 
Senblage Will be described. 

Referring more particularly to Fig. 1, here is 
shown, more or less diagrammatically, a cylinder 
and its associated parts, but only such parts as 
are necessary for a full understanding of the in 
vention. The engine comprises a crank case , a 
hollow-cylinder block 2, a jacket 3, a cylinderliner 
4, a cylinder head 5, and securing studs 6. The 
block is boited to the crank case and is open 
thereto. The Crankcase is conventional as is 
also the block in the main. Therefore they are *Only shown fragmentally, 
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*Open to a pipe 6 connected thereto. 
is floatingly extends from its flange through the 

The block has side walls, a stop transverse 
wall 8, and spaced therefrom another transverse 
wall -9. The walls 8 and 9 are provided with 
aligned orifices respectively for the jacket and 
liner and the side walls 7 are spaced from the 
orifices and indicated in Fig. 5 as straight, par. 
allel Walls adapted for a plurality of cylinders. 
according to usual practice. 
The jacket 3 is provided with a top flange O 

seating on the wall 8. The jacket extends from 
its flange floatingly into the block through-and in 
engagement With the adjacent. Orifice of Wall 8 
and a sleeve extending from the wall at the 
orifice. The liner 4 likewise has a top flange 
2 seating on the jacket 3, preferably at its fiange 
0, as shown, the flange 2 having a circular row 

of orifices 3 opening through its top face and 
opening at their bottons to a circular chamber 
4 provided in the flange 2. 
The head 5 is hollow, providing a chamber 15 

The liner 

jacket and therebeyond through-the-aligned ori 
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fice in the Wall 9 in sliding engagement therewith, 
and likewise in sliding engagement with the 
lower end of the jacket. These sliding fits of the 
liner with the wall 9 and jacket 3, indicated re 
spectively at a and b, are rendered water-tight 
by Sealing rings , preferably made of rubber or 
rubber composition, 
The flanges and 2 are tightly clamped be 

tween the wall-8, and head5 by a circular row of 
the Securing studs 6 which are screwed into the 
wall 8, pass therefrom upwardly through orifices 
in the head 5 and have screwed thereon, at their 
extended ends, clamping nuts 58. The head is 
thus directly Secured to the block 2 free from 
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fices 3. 
with a thinbe. 2: 

the flanges i? and 2. 
The jacket and liner, due to their floating chair 

acteristics, are:free to expand and contract under 
temperature changes. "The liner, being-free from 
bolt or other rigid connection to the block at its 
lower end, is not subjected to any tension during 
the power stroke, this tension being transmitted 
to the block by the studs. 6. The flanges O. and 
2 and the flange 2 and head 5 are provided at 

their respective jointures with circular tongue 
"and groove connections 9. ?? 
The head5 is provided with a circular row of 

orifices º 2 registering;respectively with the 'oti 
The registering-orifices are provided 

extending across the joint 
bet Ween the flange i 2 and head i 5, and Fait, this 
joint the orifice 20 is provided at its lower end 
adjacent the orifice f3 with a groove or colinter 



sink containing packing 22 which is compressed 
when the nuts 8 are screwed home, thereby seal 
ing the joint between the flange 2, head 5 and 
thimble 2, providing a detachable slightly flex 
ible joint. 
A separate cylinder head is shown for the liner 

4, but it Will be understood that in a multi 
cylinder engine a single head may be employed 
covering all the liners. To save space in dis 
posing the studs 6 and thimbles 2, the side face 
of the fange 2 and likewise that of the fang 
O are Scaloped as shown in Fig. 4. ' ?? 
A space 23 for flow of cooling liquid, such as 

water, is provided between the jacket and liner 
and extends from the fit b to and communi 
cating with the chamber 4. A pipe 24, opening 
into this space, passes through a countersunk 
orifice in the jacket near its lower end and is 
held in sealed engagement thereWith by pack 
ing 25 compressed in the count?rsunk orifice by a, . 
gland 26 passing freely through an orifice in the 
block 2 and secured to the jacket by bolts 27. 
The space 23 is preferably constricted near the 

cutlet end thereof, and while the flow may be 
in either direction, it is indicated by arrows as 
entering the pipe 24 which then serves as the 
inlet, passing upwardly through the Space 23 into 
the head 5 and therefrom through the pipe 6 
which then serves as the outlet. Therefore the 
constricted portion of the space is at the upper 
end, being, indicated at c. This portion is cir 
cumferentially divided by spaced vertical ribs 28 
formed integral with the liner. 

It will be seen from the foregoing that the 
block, jacket, liner and cylinder head are all 
connected together by the studs 6, the jacket and 
liner being merely clamped at their flanges be 
tween the block and head by the studs. As thus 
connected each of the four parts, namely the 
block, jacket, liner and head, are free for Sep 
arate removal, one from the other, by merely 
removing the nuts 8 from the studs 6. They are 
thus each Separate parts and the most Suitable 
metal can therefore be chosen for each. . . 
The block, which is separated by the jacket 

from the circulating cooling water, is preferably 
made of steel which would easily become objec 
tionably corroded if it formed a wall for the cir 
culating liquid. The sides of the block may be 
provided with numerous openings (not shown) 
to reduce its weight. The jacket and liner, which 
are in contact with the flowing liquid, are pref 
erably made of cast iron which is more resistant 
to corrosion than steel. Cast iron is suitable for 
the jacket and liner on account of their floating 
characteristics, as aforesaid, they thereby being 
subjected to no objectionable tension strains dur 
ing running of the engine, as for instance dur 
ing the power stroke. 
The jacket and liner, each being made sep 

arately, can each be cast in One piece or each 
formed in several pieces welded together, by 
any simple well-known casting and welding pro 
cedure. - Casting the liner and jacket separately 
instead of in one piece enables a narrower cool 
ing water space and a narrower constricted por» 
tion thereof to be provided than could otherwise 
be the case. This reduces the weight of the cyl 
inder jacket cooling water to a minimum, and 
due to its high velocity, provides optimum cool 
ing of the piston and piston rings of the engine. 
While the fit b is sealed by the rings , new 

ertheless it has a sliding fit subject to temper 
ature changes, and the flowing liquid, which is 
under pressure, may, at times, escape through 
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2,895,766 
this fit, and would enter the crank case, as in 
Ordinary practice, unless precautionary neaS 
ures are taken in constructing the engine to pre 
went this. To meet this condition, in the pres 
ent invention the Wall 9 is provided separating the 
fit b from the crank case, and is sealed to the 
liner by one or more of the rings T, only one ring 
being shown at this fit a as it is deemed all that is necessary to prevent escaped liquid, which 
has lost its pressure, after passing through the 
fit b, from passing through the fit a to the Crank 
case. The wall 9 has an upper flat face 29 pref 
erably spaced sightly below the lower end of the 
jacket 3 which catches the liquid escaping through 
the fit b, and a drain pipe 39 extending through 
the wall of the block adjacent this face is pro 
vided for draining off any liquid that collects on 
the face. 
While there has been hereinbefore described an 

approved embodiment of this invention, it will be 
understood that many and various changes and 
modifications in form, arrangement of parts and 
details of construction thereof, may be made 
Without departing from the spirit of the inven 
tion, and that all such changes and modifications 
as fall within the scope of the appended claims 
are contemplated as a part of this invention. 
The invention claimed and desired to be Se 

cured by Letters Patent is: 
1. An internal combustion engine comprising a 

crank case; a hollow cylinder block open at its 
lower end to said case; a jacket in said block; a 
cylinder-liner in said jacket providing thereWith 
a space therebetween having an inlet and an out 
let, for flow of a cooling liquid under pressure 
therethrough, said liner, at a portion thereof 
below said jacket, having a liquid-tight sliding 
fit with said block at a portion thereof having 
an upper transverse face below said jacket, seal 
ing said block above said face from said case, 
and said liner further having above said face and 
adjacent said space a substantially liquid-tight 
sliding fit with said jacket, whereby cooling liq 
uid escaping through said liner-jacket fit will be 
stopped by said face from entering said: case 
through said liner-block fit, said block at its 
upper end having an orificed transverse wall em 
bracing said jacket at said orifice, said: jacket 
having a flange supported on said Wall and said 
liner having a fange supported on Said jacket 
whereby said jacket and liner are floating Sus 
pended respectively from their said flanges; a 
cylinder head supported on said iner; and means 
directly securing said block and head together 
with said fanges clamped therebetWeen. . . . 

2. An internal combustion engine comprising 
a crank case; a hollow cylinder block open at its 
lower end to said case; a jacket, in Said block; 
a cylinder liner in said jacket providing therewith . 
a space therebetween, said liner, at a portion 
thereof below said jacket, having a liquid-tight 
fit with said block at a portion thereof having 
an upper transverse face below said jacket, Seal 
ing said block above said face from said case, 
and said liner further having above said face and 
adjacent said space a substantially liquid-tight fit 
with said jacket, whereby cooling liquid escap 
ing through said liner-jacket fit, will be stopped 
by said face from entering said case through said 
liner-block fit, said jacket having a fange. Sup 
ported on said block and said liner having a 
flange supported on said jacket; a chambered 
cylinder head supported on said liner, said liner 
flange and said head having aligned orifices af 
fording communication between said space and 
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said chamber; and a thimble in Said aligned Ori 
fices, said space and said chamber being provided 
each with a port, one serving as an inlet and 
the other as an outlet for flow of a cooling liq 
uid under pressure through said space and cham 
bel. 3. An internal combustion engine comprising 
a cylinder block; a cylinder head at one end of 
said block; a crank case secured to the other 
end of said block; a cylinder cooling liquid jacket 
disposed in said block; and a cylinder liner dis 
posed in said jacket, a part of the outer face of 
said liner being spaced from a part of the inner 
face of said jacket providing a cylinder cooling 
liquid space, said liner, jacket, head and block 
being separate members immovably connected to 
gether adjacent said head, Said liner and jacket 
being floatingly suspended from their said im 
movable connection, said liner having sliding liq 
uid-tight engagement With said block beyond 
said jacket and Said jacket at its end remote 
from its said immovable. Connection having slid 
ing liquid-tight engagement With said liner. 

4. An internal combustion engine comprising 
a hollow cylinder block; a liner in said block; 
and a jacket in said block surrounding said liner, 
said liner and jacket at corresponding ends being 
rigidly connected to said block at a correspond 
ing end thereof and free at their opposite ends 
for axial movement relative to Said block and 
to each other, said liner opposite one end being 
laterally supported by said block in sealed axi 
ally sliding relation therewith, and said jacket 
being laterally supported by said liner in sealed 
axially sliding relation therewith, Said jacket hav 
ing a portion of its length Spaced from Said liner 
providing a passage for flow of a cooling liquid, 
said passage having an inlet and an outlet. 

5. An internal combustion engine comprising 
a crank case; a hollow cylinder block connected 
at one end to said crank case and provided With 
an interior cylindrical Wall adjacent said end 
providing an orifice; a separate jacket in said 
block; a separate cylinder liner in said jacket; 
and a separate cylinder head at the Opposite end 
of said block, said block at its said opposite end 
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and said jacket and liner at their respective ends 
adjacent said block opposite end, and said head, 
being detachably rigidly secured together, said 
jacket extending from its said end toward but 
terminating short of said cylindrical Wall in float 
ing relation at its opposite end With said block, 
and said liner extending from its said end to 
Ward said crank case and through said cylindrical 
Wall orifice in floating relation at its opposite end 
with said block and with said jacket, said jacket 
at its said opposite end, and said liner adjacent 
said jacket opposite end having a liquid-tight 
sliding fit with each other, said jacket beyond 
said sliding fit being spaced from said liner pro 
viding a passage having an inlet and an outlet 
for a cooling liquid, said liner having a liquid 
tight sliding fit with Said cylindrical Wall pre 
venting any liquid which escapes through said 
jacket-liner fit from reaching said crank case, 
and said block having a vent to the exterior at 
the side of said cylindrical Wall remote from said 
crank Case for discharging said escaped liquid. 

6. An internal combustion engine comprising 
a cylinder block; a cylinder head at One end of 
Said block; a crank case secured to the other 
end of Said block; a cylinder cooling liquid jacket 
disposed in Said block; a cylinder liner for a pis 
ton disposed in said jacket, a part of the outer 
face of said liner being spaced from a part of the 
inner face of Said jacket providing a cylinder 
cooling liquid Space, Said liner, jacket, head and 
block being separate members immovably con 
nected together adjacent said head, said liner and 
jacket being floatingly suspended from their said 
immovable connection, said liner having sliding 
liquid-tight engagement with said block beyond 
said jacket and said jacket at its end remote 
from its said immovable connection having slid 
ing liquid-tight engagement with said liner; and 
a roW of Spaced ribs in said space increasing the 
velocity of said cooling liquid therein, said ribs 
extending longitudinally of said liner and from 
Said liner Outer face part to said jacket inner face 
part, Said ribs being disposed to transmit side 
thrusts of said piston to said jacket. 
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