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My invention relates to improvements in heat 

insulating metal bodies. It is particularly well 
adapted for use in heat insulating the inner walls 
of metal parts of an internal combustion motor, 

5 which parts, such as the combustion chamber, 
exhaust manifold and exhaust pipe have their 
inner walls subjected to contact with the heated 
products of combustion. 

It is known that increased efficiency is af 
10 forded in an internal combustion motor with in 

creased temperature in the combustion cham 
ber. Such increase of temperature, however, has 
had its limitations, due to liability of damage to 
parts of the motor caused by too high heating. 
One of the objects of my invention is to pro 

vide a metal body having a superficial portion 
integrally united with a refractory material of low 
heat conductivity, whereby said superficial por 
tion heat insulates the part to the rear of it. 

2 A further object of my invention is to pro 
vide a novel method of forming such insulating 
portion of the metal body. 
My invention still further provides a heat in 

sulating lining integral with the inner walls of 
25 parts of an internal combustion motor, such as 

the combustion chamber, exhaust manifold and 
exhaust pipe, which walls are subjected to contact 
with the heated products of combustion, whereby 
a high temperature with its accompanying effi 

30 ciency may be employed in the combustion cham 
ber, without liability of damage to the motor 
parts. ' 
My invention also provides a novel method of 

producing such integral heat insulating lining in 
35 the internal combustion motor. 

The novel features of my invention are here 
inafter fully described and claimed. 

In the accompanying drawing which illustrates 
portions of an internal combustion engine pro 

40 vided with my improvement, 
Fig. 1 is a vertical sectional view of portions 

of one of the cylinders, part of the cylinder 
head and portions of the valves and piston adja 
cent to the cylinder, on the line - of Fig. 2. 

45 Fig. 2 is a section on the line - of Fig. 1, 
showing in addition to what is shown in Fig. 1, 
portions of the exhaust manifold and of the ex 
haust pipe connected therewith. 

Fig. 3 is an under view of that portion of the 
50 head shown in Fig. 1. 

Similar characters of reference designate simi 
lar parts in the different views. 

In carrying my improved method into effect, 
the portion of a metal body which is to be pro 

55 vided with my improved heat insulating lining, 

5 

is superficially fused, as by means of an oxy 
acetylene or oxyhydrogen torch flame, or by 
means of an electrical current of proper amper 
age and voltage applied to the metal to be treat 
ed in the manner usual with the operation of such 
devices. 
A refractory material of low heat conductivity 

is then applied to and made integral with the 
fused metal, thereby providing a heat insulating 
lining for the portion of the metal so heated. 
The refractory material may be a silicious min 

eral, such as quartz or mica; an amphibole min 
eral, such as asbestos; or other suitable refrac 
tory material of low heat conductivity, such as 
kaolin, or metal oxides, as of iron, chromium, or 
manganese. - 

The refractory material may be integrally unit 
ed with the fused metal to which it is applied by 
impregnating the fused metal with the commi 
nuted refractory material, which impregnation 
may be effected by blasting the comminuted re 
fractory material into the molten metal sur 
face, as with the use of an air or steam blast, 
Or by Centrifugally propelling the comminuted 
material into the fused metal in which the mate 
rial becomes embedded and integrally united 
therewith. When the metal is cooled and has 
become hardened, the refractory material will 
form therewith a heat insulating cover or lining, 
which will afford protection to the metal against 
great heat which may be applied to the covered 
surface. 
In the adaptation of my invention to parts of an 

internal combustion motor, the parts may be 
treated by my improved method prior to their 
assemblage on the machine. 

In the drawing, I have shown a portion only of 
the head and one of the exhaust ports 2 there 
in; a part of the exhaust manifold 3; a part of 
one cylinder 4; a part of one piston 5; and but 
one exhaust valve 6 and intake valve 7, but it 
will be understood that each of the intake and 
exhaust valves; each piston and each exhaust 
port of the motor will be treated in the manner 
hereinafter described. The cylinders will not be 
subjected to the treatment, nor the intake ports, 
One of which, 7', is shown. 
The under side of the head where it registers 

with a cylinder 4 will be superficially fused by 
means of a blow torch, electrical current or other 
suitable means, and the comminuted refractory 
material of low heat conductivity, desigrated by 
8, will be blasted into the fused metal, by means 
of a steam or air blast, or by centrifugal propul 
sion from a suitable projector. 
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2 
In like manner, the upper side of each piston 

5 is provided with a similar insulating lining 9. 
The under side of each exhaust valve 6 is simi 
larly provided with a similar lining O. A similar 

5 lining f is provided on the under side of each in 
take valve 7. A similar lining 2 is provided in 
each exhaust port 2, and a corresponding lining 
3 is provided throughout the inner wall of the 

exhaust manifold 3. 
A refractory tube 4 of low heat conductivity, 

as asbestos, may be inserted into the exhaust pipe 
f5, Fig. 2, as a lining therefor. 
An internal combustion motor provided, as has 

been described, with my improved heat insula 
l5 tion, Will have a higher temperature in the con 

bustion chamber, with a proportionate increase 
in efficiency, than a similar motor not so equipped, 
and the rise in temperature will not effect dam 
age to the motor. 
By superficially fusing portions of a metal body 

and impregnating said melted portions With the 
refractory material, as practiced with my im 
proved process, the material becomes embedded 
in and integral with the body of the metal, and 
forms therewith a lining, which is not a mere 
coating or scale on the metal, and which when 
the metal is subjected to great changes in tem 
perature and expands and contracts, will not 
crack and fall from the body of the metal, as 

30 is liable to occur where the material is fused 
upon the unmelted portion of the metal. - 
My improved process is of particular value in 

connection with the treatment of the inner sides 
of the metal parts of the combufstion chambers 

5 of internal combustion motors, in which the parts 
are Subjected to great changes in temperature, 
and to expansion and contraction such that if 
the refractory lining were not embedded in and 
formed an integral part of such parts, the lining 

40 would be liable to scale or flake off, forming de 
posits which would be liable to damage the Work 
ing parts contacting therewith. With the em 
ployment of my improved process in forming the 
refractory non-heat conductive lining, this lia 

45 bility of damage is eliminated. 
Blasting the comminuted refractory material of 

low heat conductivity, as with an air or Steam 
blast as described, projects the refractory mate 
rial at high velocity into the molten metal, im 

50 pregnating the latter and forming therewith an 
integral body of low heat conductivity, as distin 
guished from a mere superficial coating. 
My invention may be modified in many WayS, 

within the Scope of the appended claims, without 
55 departing from the spirit of my invention. 

What I claim is:- 
1. The method consisting in Superficially fus 

ing a portion of a metal body and impregnating 
said fused portion with a refractory comminuted 

so material of low heat conductivity by projecting 
Said material at high velocity into said fused 
portions. 

2. The method consisting in superficially fusing 
a portion of a metal body and impregnating said 

(5 fused portion with a refractory comminuted 
material of low heat conductivity by blasting said 
material at high velocity into said fused portion. 

3. The method consisting in Superficially fus 
ing a portion of a metal body and impregnating 

70 said fused portion with a refractory comminuted 
silicious material of low heat conductivity. 
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4. The method consisting in superficially fusing 

a portion of a metal body and impregnating said 
fused portion with conminuted quartz. 

5. The method consisting in superficially fus 
ing a portion of a metal body and impregnating 
said fused portion with a refractory comminuted 
material of low heat conductivity embodying 
Silica, and alumina. 

6. The method consisting in superficially fusing 
a portion of a metal body and impregnating said 
fused portion with comminuted mica. 

7. The method consisting in superficially fusing 
a portion of a metal body and impregnating Said 

0 

fused portion. With amphibole by projecting the 
COmminuted amphibole at high velocity into Said 
fused portion. 

8. The method consisting in superficially fusing 
a portion of a metal body and impregnating said 
fused portion with the refractory comminuted 
amphibole, 

9. The method consisting in superficially fusing 
a portion of a metal body and impregnating said 
fused portion with asbestos by projecting the 
comminuted asbestos at high velocity into said 
fused portion. 

10. The method consisting in superficially fus 
ing a portion of a metal body and impregnating 
Said fused portion with comminuted asbestos. 

11. The method consisting in superficially fus 
ing inner surface portions of metal parts of an 
internal combustion motor, which parts are to be 
Subjected to contact with heated products of com 
bustion, and impregnating said portions with 
comminuted refractory material of low heat con 
ductivity by projecting said material at high 
Velocity into 'Said portions. 

12. The method consisting in superficially fus 
ing inner Surface portions of metal parts of an 
internal combustion motor, which parts are to be 
Subjected to contact with heated products of com 
bustion, and impregnating said portions with 
Comminuted quartz. 

13. The method consisting in superficially fus 
ing inner Surface portions of metal parts of an 
internal combustion motor, which parts are to be 
Subjected to contact with heated products of com 
bustion, and impregnating said portions with 
Comminuted mica. 

14. The method consisting in superficially fus 
ing inner surface portions of metal parts of an 
internal combustion motor, which parts are to be 
Subjected to contact with heated products of com 
bustion, and impregnating said portions with 
COmminuted asbestos. 

15. A metal part of the combustion chamber of : 
an internal combustion motor the inner surface 
portion of which part is impregnated with con 
minuted refractory material of low heat conduc 
tivity. v 

16. A metal part of the combustion chamber of 
an internal combustion motor a superficial por 
tion of the inner side of which part is impreg 
nated with refractory comminuted silicious mate 
rial of low heat conductivity. 

17. An inner surface portion of an internal 
combustion motor, which portion is to be sub 
jected to contact with heated products of com 
bustion, having fused therewith and embedded 
therein comminuted refractory material of low. 
heat conductivity. 
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