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Our invention relates to electrically-operated 
heaters for iiquid cooled internal combustion en 
gines, and role particularly to that type of heat 
er which replaces one of the cylinder head bolts 
gif a. iiquid cooled internal conbustion engine 
and periong the function of the replaced cyl 
inder head bolt, in addition to the heating func 
tion. 
Our inpioyed heater is adapted t0 je emel - 

gized from any suitable source of electrical en 
ergy, such, for example, as a conventional do. 
nestic power line, and is adapted to be used in 
coid weather to keep the engine in Telatively 
"Warni, favorable starting condition diring idle 
periods, and to safeguard the engine by prevent 
ig congealing of the engine's lubricant, and pre 
venting freezing of the engine's cooling liquid. 
The instant invention pertains particularly to 

in provenients in head bolt replacement-type ene 
giine heaters of the kind comprising a cylinder 
ead boit, which is externally Sinilar to the COIn 

wentional cylinder head bolt, Which it replaces, 
tolit, which is made tubular in contrast to the 
soid construction of the head bolt Which it re 
places. Of course when a cylinder head bolt of 
any given diameter is made tubular it is essen 
tially materially weakened with respect to the 
conventional Solid head bolt, which it replaces, 
and breaks off or Snaps under much less StreSS 
or strain than is required to break or Snap of a 
conventional Solid head bolt. Obviously, the 
weakest part or parts of any cylinder head bolt 
is at the threaded portion of portions thereof 
and, of course, this weakness is particularly emi 
phasized in tubular head bolts wherein the bolt 
threads cut deeply into the relatively thin Walls 
Ci the tubular bOlt. 

In accordance with previous practice, the tubu 
lar head bolts of Such engine heaters have been 
tightened down onto the cylinder head, either 
by turning the bolt bodily from the top to Screw 
the same down into the cylinder block below the 
head, or by screwing down a nut threaded on 
the cylinder bolt above the cylinder head. In 
accordance With either. Such prior art practice, 
the tubular cylinder bolt of the heater is sub 
jected to relatively high torque Strain during the 
tightening down process, which is additive to the 
longitudinal strain imposed thereon. In prac 
tice, it has been found that breakage of such 
ütubular head bolts is usually at a threaded por 
tion thereof and usually occurs during the tight 
ening process when the bolt is simultaneously 
Subjected to combination of longitudinal stress 
or strain and torque stress or strain, 
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Hence, an important objective of the instant 
invention is a provision, in head bolt replace 
ment engine heaters of the kind enploying a 
tubular head bolt, of means whereby the tubular 
head bolt may be tightened down securely with 
out subjecting the tubular head bolt, to torque 
Strain. In accordance with our invention, this 
inportant objective is achieved by groyision of 
an expansible and contractible tubular spacer 
which is loosely applied on the toula, o, and 
is longitudicially expanded between the cylinder 
head and a, Suitable stop shouider portion on the 
tubular bolt above the cylinder head, to securely 
tighten the tubular cylinder bolt down Onto the 
cylinder head, without subjecting the tuoular 
bolt to torque strain. Preferably, and as illus 
trated herein, this expansible tubular spacer 
comprises Cooperatively engaged externally and 
internally screw-threaded sleeves each provided 
With Wrench-gripping surfaces. One of these co 
Operating sleeves engages the shoulder-acting 
portion. On the tubular bolt and the other en 
gages the top of the cylinder head. To tighten 
the tubular bolt down onto the cylinder head 
without Subjecting the tubular bolt to torque 
Strain, the upper sleeve of the expansible spacer, 
Which normally engages the stop shoulder por 
tion of the bolt, is held Stationary With a Wrench 
While the lower sleeve, which normally engages 
the cylinder head, is rotated in a direction to 
longitudinally expand the expansible spacer, 
Which latter may be sometimes hereinafter re 
ferred to as a tubular jack. ; V. 
Another important objective of the invention 

is a provision of a head bolt replacement, type of 
heater for internal combustion engines which 
is adapted for use, without modification, on ein 
gines having different depths or thicknesses of 
cylinder heads, so that a standard heater unit 
can be conveniently utilized in connection. With 
a number of different engines. 
Another objective of the invention is a pro 

vision, in a heater of the character described, of 
a tubular bolt having a fixed bolt head which 
can be used to turn the threads of the got into 
the threads of the cylinder block of an engine 
and thereby eliminate any possibility of distort 
ing or mutilating the tubular bolt, as often inap 
pens when applying threaded tubular boits, 
which often require the use of a pipe Wrench to 
the intermediate portion of the cylindrical body 
Of the tubular boit. 
The above and other important objects and 

advantages of the invention will be further en 
phasized or made apparent from the following 
Specification, claims and appended drawings. 
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In the accompanying drawings, like characters 
indicate like parts throughout the several views. 

Referring to the drawings, 
Fig. 1 is a view partly in Section and partly in 

side elevation, with some parts broken away, 
showing our improved engine heater in opera 
tive position in an internal combustion engine; 

Fig. 2 is an enlarged view in axial section, with 
some parts broken away, of our engine heater, 
with the expansible spacer thereof removed and 
before installation thereof to the engine; and 

Fig. 3 is a detailed Sectional view taken on the 
horizontal line 3-3 of Fig. 2. 
The tubular head bolt of our improved heater 

is indicated as an entirety by . This tubular 
bolt is provided adjacent its upper end portion 
with a fixed ol' rigid bolt head 2 and is provided 
below the head 2 with external Screw threads 3. 
The under surface of the bolt head 2 provides a 
stop shoulder 3, which will be spaced above the 
top of an engine cylinder head 5 when the 
threads 3 of the bolt are screw threaded into 
mating internal threads in a bore 6 of the under 
lying cylinder block of the internal combustion 
engine. The engine partially illustrated in Fig. 2 
is shown as being provided between the cylinder 
head 5 and the cylinder block with the usual 
cylinder head gasket 8. Referring to Fig. 2, it 
Will be noted that the bolt hole 6 of the block 
opens into the usual liquid coolant cavity 9 of the 
cylinder block of the engine, which, as preyi 
ously indicated, is of the liquid cooled variety, 
While the bolt head 2 may be initially produced 
as an integral part of the tubular bolt , it is 
shown as having been separately formed and 
Subsequently applied thereto in a manner to be 
come a rigid integral part thereof by any Well 
known process, such as welding, brazing, silver 
Soldering or the like. Silver Soldiering of the bolt 
head 2 to the tubular body of tha hot , to inte 
grally unite these elements, has, as a matter of 
fact, proven highly satisfactory and may be 
assumed to be the expedient employed in the 
present illustration. In the present illustration, 
the upper end of the tubular bolt is extended 
upwardly or outwardly beyond the head 2, as 
indicated at O. Preferably, however, the cylin 
drical wall of the upper extension iO of the bolt 
is educed in diameter and thickness, as con 
pared to that portion of the bolt underlying 
the head 2. 
The bolt í is provided outwardly or down 

wardly beyond the threads 3 thereof With an 
axially extended electrically-operated liquid sub 
mersion type heating element, indicated as an 
entirety by . This submersion type heating 
element f comprises a casing-acting tubular 
shell f2 rigidly secured to the lower end portion 
of the main body of the bolt by welding, braz 
ing, silver soldering or the like, and forming an 
extension of the tubular bolt . This tubular 
she 2 is tightly closed at its lower end by a 
plug 3 secured therein to provide a liquid-tight 
Seal... If desired, the heater-containing shell por 
tion 2 of the bolt may be initially fornied inte 
grally with the main bcdy of the bolt í, but 
because the main body of the bolt will usually 
be made of steel, we find that it is preferable to 
make the shell portion. 2 of materiai, such as 
brass or copper, having a higher rate of heat 
conductivity than steel. When the shell portion 
2 is made of brass, it can most expediently be 

integrally united with the main body of the bolt 
i by brazing. 
The heating element comprises, in addition 
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4. 
to the tubular shell 2, a resistance heating unit 
4 formed of a long coil of suitable resistance 

wire formed into a U-shape. Adjacent parallel 
portions of this U-shaped resistance heating unit 
A4 are contained within opposite laterally-spaced 
parallel paSSages of a long porcelain insulating 
rod 15. The connecting bottom portion f 6 of the 
U-shaped resistance heating unit 4, which ex 
tends beyond the lower end of the porcelain rod 
5, is insulated from the closed metallic lower 
end of the tubular shell 2 by a suitable insulat 
ing disc of mica or the like. While the tube 
5 has been described as being, and is prefer 

ably, of porcelain, it may be of any suitable ma 
terial having good heat conductivity and high 
electrical insulation qualities. 
The upper ends of the U-shaped resistance 

heating unit 4 are extended upwardly through 
the porcelain insulating rod 5 by insulated leads 
f8, which are connected at 9 to insulated exten 
Sion leads 20 that extend through the upper por 
tion 0 of the tubular bolt f and are adapted to 
ibe externally connected to a suitable source of 
power, such as a conventional domestic power 
line, not shown. Preferably, the upper portion 
of the extension leads 20 are contained within a 
Common insulating cable 2, which is anchored 
in the bolt extension 10 by impressed beads 22. 
AS Shown, the extension leads 20 are spaced from 
the Wall of the tubular bolt by an insulating 
Sleeve 23 of rubber or the like. 
The expansible and contractible spacer of our 

heater, which allows tightening of the tubular 
cylinder boit of the heater without subjection 
of the tubular bolt to torque strain, is shown in 
Fig. 1 where it is indicated as an entirety by 24. 
This expansible and contractible spacer is tubu 
lai' and compriseS cooperatively engaged inter 
nally Screw-threaded and externally screw 
threaded tubular Sections 25 and 26. This two 
part expansible and contractible tubular spacer 
24 is loosely applied on the tubular bolt body 
inwardly of or below the stop shoulder 4 formed 
by the bolt head 2. The tubular section or sleeve 
25 has a polygonal Wrench-receiving outer sur 
face corrposed of flat surfaces and preferably of 
hexagon form, and the externally threaded tubu 
lar section or sleeve 25 is provided at its outer 
end portion with an enlarged head 2 having a 
corresponding or similarly-formed Wrench-re 
ceiving outer Surface. 
To apply the heater of our invention to a 

conventional liquid-cColled internal combustion 
engine, one of the conventional or standard cyl 
inder head bolts of the engine is removed and 
One of our heaters Substituted therefor. The 
tubular bolt of our heater is inserted through 
the bolt hole or holes in the cylinder head and 
the Screw threaded portion 3 thereof is screwed 
into the aligned internally threaded bolt hole 6 
of the cylinder block . At the time the bolt is 
being Screwed into the internaliy threaded bolt 
hole 6 of the block, the expansible and con 
tractible sleeve 24 will be in a materially con 
tracted condition wherein it is of less length 
than the distance between the stop shoulder 4 of 
head 2 and the top of the cylinder head 5, so 
that the bolt will not be subject to axial strain 
or tension at this time. Hence, the turning of 
the bolt threads 3 into the internally threaded 
bolt hole 6 of the block may be accomplished by 
a Suitable wrench applied to the bolt head 2, since 
the torque Strain required for this operation will 
not be accompanied by longitudinal stress or 
Strain. After the tubular bolt of the heater 




