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GAASEKET 
Harold W. Gould, Evanston, ., assignor to 
Crane Packing Company, Chicago, Ill., a cor 
poration of inois 

Application September 17, 1945, Serial No. 616,700 
3 Claimis. 

This invention relates to gaskets and particu 
larly to gaskets for use in applications where no 
provision is made for adjustment of the pressure 
on the gasket after it is installed. For purposes 
of illustration, this invention will be described 
with reference to a gasket for effecting a seal 
between the cylinder body and cylinder head of 
a Diesel engine at the water jacket. 
There are many materials available for use as 

gaskets which operate very well as long as ex 
pansion and contraction can be compensated for 

20 

by mechanical means, or the pressure on the 
gasket remains constant. Such materials, how 
ever, lose their sealing ability should the pressure 
be relieved, for example, as a result of the expan 
sion of the bolts or other means used to hold the 
parts of the device together. Such materials 
have not been found to work very well when in 
stalled as gaskets in the cooling water system of 
a Diesel engine. In order to compensate for the 
thermal expansion of the parts to be sealed, it 
has been proposed to use a resilient composition 
as the gasket material, this composition being 
preferably rubber or one of the synthetic rubbers. 
The rubber gasket has limitations as to tempera 
ture, however, which cause it to deteriorate rather 
rapidly. It is also well known that rubber, either 
natural or synthetic, when heated above 300° 
Fahrenheit will become hard and brittle and will 
lose its ability to follow the thernal expansion 
and contraction of the parts to be sealed. 
The principal object of this invention is to 

provide a gasket fOr a : device in which no provi 
ston is made for adjustment of the pressure on 
the gasket after it is installed, which gasket will 
provide an effective seal at all times under these 
conditions. 
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A more specific object of this invention is to 
provide a gasket which is made of a plurality of 
materials, the material forming the main body 
of the gasket being a plastic packing comprising 
a mixture of asbestos, graphite and rubber, and 
another being a mixture of cork, graphite and a 
polyisobutylene having a relatively high molecula 
lar weight with a loose jacket of woven cotto 
threads. Yet another object of this invention is to pro 
vide a gasket for the use hereinabove described, 
Said gasket being comprised of a main body of a 
plastic packing comprising asbestos, graphite and 
rubber, an outer protective ring of lead and a 
groove filled with a packing substance compris 
ing essentially cork, graphite and a polyisoe 
butylene. • 
Yet another object of this invention is a method 

of forming a ring for a gasket comprising a main 
*dy of relatiyely hard material, a protective 

2 
metallic edge and a surface of tacky packing 
material. These and other features and objects of this 
invention will become apparent from the followga 
ing detailed description when taken together with 
the accompanying drawings, in which 

Fig. 1 is an elevation in section of a forming 
die for forming a ring or gasket in accordance 
with this invention, the die being shown in para 
tially closed position; 

Fig. 2 is a quarter section corresponding to Fig. 
i showing the die in closed position; 

Fig. 3 is a section through a ring or gasket 
which has been completely formed and filled; an 

Fig. 4 shows the manner in which the ring of 
Fig. 3 may be applied to the cylinder head of a 
Diese engine. Referring now to Fig. 1 for a detailed descrip 
tion of this invention, there is shown a lower die 
member 0 and an upper die member i in a 
partially closed position. Said lower die member 
0 is comprised of a block 2 having formed there 

in a circular opening 3. The diameter of open 
ing 3 is substantially equali to the outside di 
ameter of the finished gasket or ring. The in 
ternal diameter of the ring is determined by a 
pin A4 located centrally of opening f3. Between 
pin is and block 2 is a ring 5 having a baad SS 
formed in the upper surface thereof. Said. Read 
is located in such a nanner that the apex thereof 
will be closer to pin 4 than to block 2. Ring 
5 forms the under surface of the finished gasket. 
The upper die is comprised of a ring a secured 
to or removable with a hollow cylindrical upper 
die plunger 8. Said ring ' is formed with an 
internal conical surface 9 which is utilized to 
form the exterior conical surface of the finished 
gasket. 
The function of the die is to form an endless 

ring from suitable material, one surface of the 
ring being conical, the other being substantially 
radial with a groove formed therein to receive a 
sealing material of a different character. The 
die also performs the function of uniting 3 pro 
itective endless ring of soft plastic metal to the 
outside tip of the finished ring. To this end When 
it is desired to form a ring with the dies shown 
in Fig. 1, an endless ring 20 of plastic metal such 
as lead is first dropped into the die to aSSunie 
the position shown in Fig. i. Next, an endless 
ring 2 of a plastic packing made preferably of 
asbestos fibres and ribber with metallic particles 
dispersed therein is dropped into the cavity ie 
tween pin 3 and lock 2. After endless ring 36 
and ring 2 of the plastic materia? are in place 
in the cavity the upper die descends to the 
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King 3 is narrower than the finished height of 
he ring, the material at the outer edges of the 
ring being squeezed radially inwardly and up 
Wardly to completely fill the space between lower 
Fring G and upper ring 19 of the die. In the proc 
ess of closing the dies, endless ring 20 of plastic 
metal will be deformed as shown in Fig. 2 and 
will become firmly embedded in the plastic 
material. wM 

After the ring is formed in the dies, it is re 
moved therefrom and it will be found to have 
a groove 22 in the surface 23 which is normal 
to the axis of the ring. Said groove 22 is unsym 
metrical so that the apex thereof is located at a 
point closer to the center surface 24 of the ring 
than to the apex thereof. This will insure the 
presence of a proper amount of material above 
the apex to give the finished ring the necessary 
strength. The groove 22 is then filled with a 
ring of packing material comprising cork, graphite 
and a polyisobutylene of a relatively high molecul 
lar . Weight, enough of the material being im 
bedded into the groove so that it projects slightly 
from the surface 23. 

Referring now to Fig. 4, the finished gasket 
25 is shown as it would appear when installed 
in the cylinder head of a Diesel engine. There 
is shown for example the body or block 28 of the 
engine having a cavity 2 which constitutes the 
combustion chamber and an adjacent cavity 28 
which constitutes the cooling water jacket for 
the engine. The top of the combustion chamber 
2 is covered by a cylinder head 29 which is cored 
as at 3 to form a cooling water chamber. The 
hollow chamber 3 is in communication with 
the chamber 28 by means of a metallic cylinder 
3 which in turn is in communication with a 
passageway 32 leading directly into the top of 
chainber 28. Gasket 25 is inserted between the 
{ody 26 and head 29 around cylinder 3. 
A considerable space is provided between the 

cylinder head 29 and the engine body 28 be 
ause of the presence of a soft metallic gasket 
33 made of copper or similar metal near the in 
ternal combustion chamber 2. It will be ob 
served that cylinder head 29 is retained on block 
28 by means of a plurality of bolts 36 which are 
$ightened initially and are not thereafter tight 
ened except after the engine is serviced, as for 
example when the cylinder walls are cleaned or 
rebored. Thus when the pressure is applied by 
bolts 34 upon gasket 25 it may be relieved by sub 
sequent expansion of the bolts and consequently 
were it not for the presence of a seal such as 
gasket 25 between the head and cylinder block, 
the coolant would soon escape from between the 
head and block to the exterior. With the ring 
25 interposed between the head and body around 
cylinder 3, however, the escape of coolant is 
completely prevented regardless of the number 
of cycles of heating and cooling to which the 
engine may be plat. 
The function of the plastic body 2 of the 

ring is to take the general form of the cavity 
formed by the top of cylinder block 26 and cyl 
inder head 29. The insert 35 is compressed with 
the piastic material 2 and if the pressure be 
comes too great the material of the insert has 
2, tendency to escape around the top of cylinder 
lock 25. The presence of ring 28 however pre 

vents this and also protects the edge of the plastic 
and relatively soft, material 2 from the destruct 
tive infiuences of the escaping substances of the 
insert. After the bolts 34 are tightened, the 
wedge action of the apex of the ring 26 is such 

O 

S 

20 

80 

40 

s 

55 

(e 

5 

4. 
that a considerable force is developed tending to 
hold ring 2 against the cylinder 3 and the 
cylinder head 29. This same force, however, is 
applied normal to the bottom surface of ring 25 
and hence the unit loading on the botton sur 
face is less than the unit loading on the conical 
upper surface. Thus, should a separation take 
place between cylinder head 29 and cylinder block 
26, the upper surface of ring 25 will tend to adhere 
to the cylinder head 29 and the flat surface 23 
will tend to rise off the top of cylinder block 
26. I have found from tests that the greatest 
tendency to leak occurs on this bottom surface 
rather than on the conical tapered surface. It 
is for this reason that a substance which is tacky, 
such as the material of insert 35 has been in 
serted into the groove 22. This tacky substance 
will maintain a seal between the cylinder head 
29 and the cylinder block 28 even though a slight 
separation between the ring 25 and block 26 takes 
place. 

It is understood that the foregoing description 
is merely illustrative of a preferred embodiment 
of this invention and that the scope of the in 
vention therefore is not to be limited thereto but 
is to be determined by the appended claims. 
What is claimedis: 
1. A gasket comprising a ring having a body 

of plastic sealing material which has insufficient 
resilience to follow the expansion and contraction 
of the elements to be sealed, said body including 

- asbestos, a flaky material and rubber, and means 
for effecting a seal despite such expansion and 
Contraction, said means comprising an insert in 
the ring of soft tacky material which is capable 
of following the expansion and contraction of the 
elements to be sealed, said material including as 
its major constituents, Cork and polyisobutylene. 

2. A gasket comprising a ring having a body 
of plastic sealing material the principal ingred 
ients of which are asbestOS, graphite and rubber, 
said ring having a radially disposed side and 
tapered on the other side, with a groove formed 
in the radially disposed side, and a tacky sub 
stance retained within the groove, said substance 
including cork and polyisobutylene. 

3. A gasket adapted to effect a seal between 8 
cylindrical surface, a surface substantially normal 
to the cylindrical surface and a surface which is 
conical and connects the cylindrical and normal 
Surfaces, said gasket comprising a body of plastic 
sealing material having substantially the con 
figuration of the space defined by the said three 
surfaces, said plastic sealing material being Com 
prised principally of asbestos, graphite and rub 
ber, the surface on the gasket corresponding to 
the normal surface having a groove therein, and 
a tacky substance retained within the groove, said 
substance including cork and polyisobutylene and 
said substance contacting the normal surface. 

HAROLD W. COULD, 
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