Oct. 27, 1953 M. E. HARTZ 2,656,825

CONTROLLED YARTABLE COOLANT SYSTEM FOR ENGINES
Filed De¢, 6, 1950

3 -Sheets-Sheet 1

g &

—G
. . INVENTOR,
NMarvin e %}fg
Y

%W el ety

, A orneys



Oct. 27, 1953 M. E. HARTZ 2,656,825
CONTROLLED VARIABLE COOLANT SYSTEM FOR ENGINES
Flled Dec, 6 1950

3 Sheets-~Sheet 2

INVENTOR,.

//445"%b7 & Hariy

Attorrieys



Oct. 27, 1953 M. E. HARTZ 2,656,825
| CONTROLLED VARIABLE COOLANT SYSTEM FOR ENGINES

Filed Dec, 6, 1950 3 Sheets-Sheet 3

INVENTOR,.

Morvin & %
BY
m ¢ A coatss

Attorneys



Patented Oct. 27, 1953

2,656,825

UNITED STATES PATENT OFFICE

2,656,825

CONTROLLED VARIABLE COOLANT SYSTEM
FOR ENGINES ‘

Marvin E. Hartz, Milwaukee,

Wis., assignor to

Kiekhaefer Corporation, Fond ‘du Lac, Wis., a
corporation of Wisconsin

Application December 6, 1950, Serial No. 199,426
7 Claims. (CL 123-—41.13)

1

This.invention relates to water or liquid coolant
cooling systems for engines and to means pro-
viding & positive controlled minimum rate of flow
at low engine speeds, particularly without the
use of restrictions to flow of coolant in the
System.

The invention provides a controlled water sup-
Dly system coordinated with the speed of the
engine to provide optimum cooling conditions for
the different operating speeds of the engine. The
invention is particularly adapted for .outboard
motors where restricted orifices and the like are
subject to clogging and closing by the accumula-
tion -of sand and other foreign matter carried
by the water and circulated through the motor.

The invention also provides for the cooling of
the exhaust chamber or another particular part
of the engine at a relatively level rate which
is substantially independent of the controlled
adjustment.

A'principal object of the invention is to elimi-
nate the possibility of overheating of the eylinder
block ‘while controlling within close limits the
circulation of water through the cylinder block
coolant cavity at low speeds of the motor to
maintain o minimum temperature for depend-
able operation at such low speed.

A more particular object of the invention is
to provide limited coolant ecirculation at low
speeds at a given reduced pressure and at high
speeds entirely by pressure means effected by the
circulatory pump.

Another object is to assure control of the ¢ir-
culation automatically with the spark adjust-
ment of the engine while Providing full circula-
tion of coolant to other parts of the engine,.

These and other objects and advantages will be
more fully set forth in the following “description
of a preferred embodiment of the invention as
illustrated in the accompanying drawings.

Inthe drawings:

Figure 1 is a side elevation of the upper end
of an engine for an outhoard motor with parts
thereof broken away and sectioned;

Fig, 2 is an enlarged side elevation of part of
the engine with parts broken away showing the
interconnection of the magneto and coolant con-
trol valve and several of the coolant passages;

Flg. 3 is a sectional view taken on line 3-—3 of
Fig. 5 through the valve stem in open position
in the interconnecting passage of the coolibg
system;

. Fig. 4 is a horizontal sectional view showing
he exhaust chamber and a part of a cylinder
of the engine opening into said chamber;
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Fig. 5 is a vertical cross-sectional view on line
5—3§ of Fig. 3 through the valve showing the con-
trol crank and pin operating the valve;

Fig. § is a plan view of the cam plate carried
by the magneto and operatively engaging the
valve crank pin with the latter in the closed posi-
tion shown in Fig. 3; ‘

‘Fig. 7 is a view similar to Fig. 6 showing the
valve crank pin in the open position: and

Fig. 8 is a diagrammatic illustration of the
cooling system.

The -engine {, shown in the drawings, is pro-
vided with the fitting 2 adapted to receive a pipe
for connection with a suitable supply of cooling
The pump 3
shown diagrammatically in Fig. 8 is operated by
engine | connected to the shaft & of the pump
and provides a constant supply of cooling water
which varies with the speed of operation of the
engine.

Engine | includes the cylinder block 5 having
a coolant chamber 6 which surrounds the two
combustion cylinders 1. The crankcase member
8 .joined to block § supports the crankshaft 9
which latter carries the flywheel 10 above the
motor.

The magneto for engine ignition includes the
rotor Il and -stators 12 which are connected to
the spark plugs 18 by suitable Wires 14. A timing
mechanism for. each stator 12 includes the ‘cam
5 carried by crankshaft 9 above rotor if and a
contact breaker means (6 operated by cam (5
at predetermined intervals corresponding with
the rotation of crankshaft 9.

Breakers 16 and stators 12 are carried by the
plate 11 which is mounted on the circular collar
8. Collar 18 is formed integrally ‘with crank-
case 8 and is provided with the bearing 19 ‘sup-
porting the upper end of the crankshaft which
projects upwardly through the collar.  Plate 17
is supported on the rim of collar 18 and adapted
to be turned or rotated on the crankshaft center-
line by the control lever 19 which is secured to
the underside of plate 1T and projects forwardly
of the engine,

In the operation of the engine, plate {7 when
turned as with lever | 9, locates the stators 12
and breaker means i6 with respect fto rotor {i
and cam 15, respectively, whereby the aperation
of the ignition means with relation to the crank-
shaft is adjusted for the desired operating speed
of the engine,

The carburetor 20 for the engine includes the
control cam 21 which engages the pin 22 carried
by plate i1. Adjustment of the carburetor as pre-
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determined by the profile of cam 21 is coordinated
with the adjustment of the ignition means so that
the control of the engine speed may be effected
by the movement of lever 18 alone.

The conduit 23 connects pump 3 and the lower
end of the fArst vertical standing passage 24
formed in block 5§ as will be described. The hori-
zontal passage 25 in the upper end of block 5
connects the upper end of standing passage 24
and the second standing passage 26 formed in
plock 5 adjacent to and parallel with passage 24,
The lower end of passage 2§ opens through pas-
sage 21 into the lower end of chamber 6§ formed
in block 5 as described and provides for the nor-
mal delivery of water thereto from pump 3
through conduit 23 and passages 24, 25, and 26.

The small passage 28 connecting the lower ends
of the standing passages 24 and 20 is provided
for Graining of the cylinder block of water when
the motor .is stopped and remains not in use.
A nominal amount of water passing therethrough
by-passes passages 24 and 26 and flows directly
into chamber 8. The amount of such water pass-
ing directly into chamber § does not materially
affect the circulation as provided by the inven-
tion.

The two vertical standing passages 24 and 26
are cored or otherwise formed in block 5 and
closed at the upper ends thereof by the plugs 29
pressed in the seats formed in block 5.

The discharze passage 39 in block 5 from the
upper end of chamber § therein registers with an
opening in crankcase 8 and the upper end of the
passage or drain conduit 31 which opens from the
crankease for the suitable discharge of the water
from the chamber.

The passage 32 located at the upper level of
chamber 6 connects passages 28 and 30 and may
pe drilled in block 5, as shown, and closed by the
plug 23. The barrel valve 34 is seated in the up-
per face of block § to control or open and close
passage 32, as will be described.

Valve 24 is retained by the threaded screw plug
35 and sealed by the O-ring 38 seated in block
6. The crank 27 secured to the projecting stem
of the valve carries the crank pin 38 which is dis-
posed adjacent to and just below plate i1. Valve
24 is adapbed to open and close passage 32 with
a quarter turn of erank 37.

The cam-plate 38 is carried by and secured
to the projections 48 on the underside of plate
17 and is provided with the slot 4f through which
pin 28 projects. The two arcuate sectors 42 and
43 at oppesite ends of the slet are located with
respect to the turning axis of plate IT on radii
to locate pin 3% in fully open and fully closed po-
sitions, respectively. Sectors 42 and 43 are rela-
tively located with respect to the quarter of turn-
ing of crank 37 so that pin 38 is actuated in the
direction of movement of plate 39 with a mini-
mum of friction and without binding.

Sector 42 is located to maintain opening of con-
duit 82 through a certain range of low speed ad-
justment and sector 43 to provide closing of con-
duit 22 through a range of high speed adjust-
ment. The intermediate portion 44 of slot 41
provides a graduated opening or closing of con-
duit 22 corresponding to the intermediate range
of engine speed. )

Valve 84 closes passage 32 at high speeds so
that substantially all of the water passes through
the cored passages 24 and 26 and all of the water
delivered by pump 3 passes through chamber 6
as deseribed. :

In engine i, each of cylinders T opens into the
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expansion chamber 45 through ports 46 for the
discharge of the exhaust. Chamber 45 opens
downwardly of the engine into suitable means,
not shown, providing preferably for the under-
water discharge of the exhaust from the motor.

Passages 24 and 28 are cored adjacent to the
exhaust chamber 45 and drain conduit 3( is also
located near chamber 45 in crankcase 8 which
closes the recess in block § forming the cham-
ber.

The circulation of water through passages 24
and 26 and conduit 81 serves to prevent over-
heating of adjacent parts of the engine by the
exhaust and. to cool the exhaust for more effi-
cient engine operation and the entire water de-
livered to the engine flows through at least one
of the passages and conduit 31 at ail speeds and
independently of the adjustments of the engine.
Valve 24 when open provides for the release of
a certain part of the water delivered to the en-
gine by pump 8 and for discharge of that amount
through drain conduit 31.

According to the present invention such circu-
lation is effected by reason of the height of the
column of water in passage 25 above passage 30
and the upper level of chamber §. Passage 32
opens into passage 25 connecting standing pas-
sages 24 and 26 at a level substantially above the
level of discharge passage 20 and chamber 6.

At low speed adjustment of the engine, valve
35 is opened as described, so that the water in
excess of that required to maintain passage 28
filled is allowed to escape through passage 32 to
discharge passage 38. The amount of water re-
quired to maintain passage 26 filled to the level
of passage 32 represents the water heing circu~
lated through passages 26 and 27 and chamber 6.

The height referred to in linear measure pro-
vides a readily calculated positive and constant
pressure effecting circulation of water through
chamber 6 at low speeds at the required rate of
flow. The pressure required to effect such circu-
lation overcomes the resistance to fluid flow
through relatively unrestricted passages which
are not subject to closing. The height referred
to remains constant so that the pressure may
pe relied on to effect and maintain a constant
rate of flow.

At high speed adjustment of engine i, valve 34
is closed and the entire delivery of pump 3 is cir-
culated through chamber § as described. -

At intermediate engine speeds the rate of water
delivered to the engine is reduced by the amount
allowed to pass through the valve while the dif-
ference is circulated through chamber 6 at a re-
duced pressure. At intermediate speeds the wa-
ter by-passing chamber 6 to discharge passage
30 is controlled principally by the restriction
effected by valve 34. It should be noted, however,
that the restriction referred to does not limit the
circulation of water through chamber 6. If
closed, as by an accumulation of sand, circulation
of water through chamber 6 is not diminished,
but is raised to the rate effected as when valve
34 is closed. .

The water delivered to engine by pump 3 is al-
ways circulated through passage 24 and conduit
31 to maintain the required cooling of the engine
adjacent to chamber 45. In all positions of ad-
justment of the engine spark controi lever 19.and
valve 34 or speeds of the engine the proper cool~
ing of the engine is thus assured.

The invention is particularly adapted for use
in engines including a coelant circulating pump
operated by the engine and delivering at rates
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which de not otherwise correspond with the cool-
Ing requirements of the engine and specifically
where the rate is in excess of the engine require-
ments at low speeds,

Various embodiments of the invention may be
employed within the scope of the following claims.

I claim: :

1. In an engine having speed control means
movable to high and low speed positions of ad-
justment, a coolant chamber, a standing passage
extending  above the height of and adjacent to
sald chamber and communicating at its lower
end with the lower level of said chamber, water
supply means operated by said engine and con-
nected with the upper end of said supply passage
for delivery of water thereto during the opera-
tion of the engine, a water discharge passage
from the upper level of said chamber, g passage
connecting said discharge passage and the upper
end of said standing passage at s level ahove said
chamber, and valve means controlling said con-
duit and coorcinated with said speed control
means whereby when said control means is ad-
justed to a low speed position said conduit is
open to the water in said standing passage at said
higher level and the circulation of water through
said chamber obtains corresponding to the pres-
sure effected by the water maintained in said
standing passage above said chamber and dis-

charge passage and independently of any greater 3

delivery of said supply means, and when said con-
trol means is adjusted to a high speed position
said conduit is closed to the water delivered to
sald standing passage and the circulation of

water through said chamber is directly effected 3

by the delivery of said supply means.

2. In an internal-combustion engine Including
a cylinder block having a coolant chamber adja-~
cent to and substantially surrounding the cylin-
der, a carburetor having a manual control arm
for adjusting the carburetor to the desired engine
speed, a coolant supply pump operated by and at
the speed of the engine, a supply passage from
said pump for the delivery of coolant from said
pump to the lower level of said chamber, a drain
bassage from the upper level of said chamber, a
conduit connecting said passages and having at
least a part thereof at or above the upper level
of said chamber, a valve controlling said conduit,
and cam means connecting said ecarburetor con-
trol arm and said valve to operate the latter upon
movement of said control arm in coordinated re-
lation therewith whereby when said carburetor is
adjusted to a low speed position said conduit is
open to water to by-pass said chamber, said con-
duit having at least a part thereof at or sbove
the upper level of said chamber whereby said
chamber is at least filled to such level notwith-
standing said valve being open.

3. In an internal-combustion engine includ-
ing a cylinder block having a coolant chamber
adjacent fto and substantially surrounding the
cylinder, a carburetor having a manual control
arm for adjusting the carburetor to the desired
engine speed, a coolant supply pump operated by
and at the speed of the engine, g supply passage
from said pump for the delivery of coolant from
said pump to the lower level of said chamber,
2 drain passage from the upper level of said
chamber, a conduit connecting said passages and
extending above the upper level of said chamber

and drain passage, a valve controlling said con-

duit, and cam means connecting said carburetor
control arm and said valve to operate the latter
upon movement of said control arm in coordi-
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nated relation therewith whereby when said car-
buretor is adjusted to a low speed position said
conduit is open fo water to by-pass said cham-
ber, the height of the coolant maintained in said
conduit: providing cireulation of water through
said chamber independently of any greater de-
livery of water by said pump and circulated
through said passages. s

4. In an internal-combustien engine including
a cylinder block having a coolant chamber adja~
cent to and substantially surrounding the cylin-
der, a -carburetor having a manual cantrol arm
for adjusting the carburetor to the desired engine
speed, a coolant supply pump operated by and at
the speed of the engine, a supply passage from
said pump for the delivery of cpolant from said
pump to the lower level of said chamber, a drain
passage from the upper level of said chamber,
selectively controlled by-pass means from said
Supply passage above the level of said drain pas-

" sage and connecting with said drain passage,
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and cam means connecting said carburetor .con-
trol arm and said valve to operate the latter upon
movement of said econtrol arm in coordinated

5 relation therewith whereby when said carburetor

is adjusted to a low speed position said conduit is
open to water to by-pass said chamber, said £on-
duit having at least a part thereof at or above
the upper level of said chamber whereby sald
chamber is at least filled to such level notwith-
standing said valve being open.

5. In an internal-combustion engine including
a cylinder block having a coolant chamber adja-
cent to and substantially surrounding the cyl-
inder, a carburetor having a manual control arm
for adjusting the carburetor to the desired engine
speed, a coolant supply pump operated by and at
delivery rates corresponding with the speed of
the engine, a supply passage from said pump for
the delivery of coolant from said pump to the
lower level of said chamber, a drain passage
from the upper level of said chamber, a conduit
connecting said passages and having at least a
part thereof above the upper level of said cham-
ber, a valve controlling said conduit, and cam
means connecting said carburetor control arm
and said valve to operate the latter upon move-
ment of said control arm in coordinated relation
therewith whereby when said carburetor is ad-
justed to a low speed position said conduit is
open to water to by-pass said chamber, said
conduit having at least a part thereof above the
upper level of said chamber whereby coolant is
circulated at a given rate through said chamber
independently of any greater delivery of water
by said pump and circulated through said pas-
sages, and when said carburetor ig adjusted to a
high speed position said conduit is closed and the
water delivered by said pump is entirely circu~
lated through said chamber under pressure.

6. In an internal-combustion engine, a cyl-
inder block having a coolant chamber adjacent
to and surrounding a substantial part of the
cylinder, an expansion chamber formed by a
part of said engine and disposed to receive the
exhaust from the engine cylinder, a coolant sup-
ply passage extending adjacent to said expan-
sion chamber and conneected to the lower end of
said coolant chamber, g coolant drain passage
from the upper level of said coolant chamber
extending adjacent to said expansion chamber,
and by-pass means selectively connecting said
supply and drain passages whereby a predeter-
mined portion only of the coolant delivered to the
engine is circulated through said coolant cham-
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ber, said passages being disposed adjacent to said
expansion chamber for controlling the tempera-
ture thereof by circulation therethrough of the
entire coolant delivered to the engine irrespec-
tive of the portion circulated through said cool-
ant chamber.

7. In an internal-combustion engine including
a cylinder block having an expansion chamber
adjacent to the cylinder to receive the exhaust
therefrom and a coolant chamber adjacent to
and substantially surrounding the cylinder, a
carburetor having a manual control arm for ad-
justing the carburetor to the desired engine speed,
a coolant supply pump operated by and at the
speed of the engine, a supply passage from said
pump for the delivery of coolant from said pump
to the lower level of said chamber, a drain pas-
sage from the upper level of said chamber, said
passages extending adjacent to said expansion
chamber whereby the coolant circulated there-
through controls the temperature of the adjacent
parts of said engine, a conduit connecting said
_passages, a valve controlling said conduit, and
cam means connecting said carburetor control
arm and said valve to operate the latter upon
movement of said control arm in coordinated
relation therewith whereby when said carburetor
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is adjusted to a low-speed position said conduit
is open to water to by-pass said chamber, sald
conduit extending substantially above the upper
1evel of said chamber whereby circulation of cool-
ant ‘through said chamber is effected by reason
of the standing said valve being open, and when
said carburetor is adjusted to a high-speed posi-
tion said conduit is closed and the water delivered
by said pump is entirely circulated through said
chamber under pressure.
MARVIN E. HARTZ.
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