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- the hot engine afteér a hard run, when both the
~ fereed circulation of water through the system
_and draft of air through the radiator are-cut-off.
Under such conditions after-boiling occurs, with

‘the water standing idle in the hot cylinder-block,
) igme driven water pump 4 forces water from the

”.,fmmlng steam and so-increasing in volume a5

to force the liquid out of the block and the water

o and steem in excess of syetem capacity passes
out: ef the air Vent er evelflow prewded 111 the_
| redmter assembly

' An object of the p1 esent mventmn is. te reduce'

© after-boiling Ioss and eliminate need for frequent
e -'replemshment and careful attention of the cool-

ing system. A further object is to provide a cool- -

- ing ‘system which may be epereted successfully -

: - with about half the e,meunt of - Ilqmd used n the;-? - that under ordinary - eperetmg conditions the

- conventional system, so that the engine may be pump fends to mairntain the bulk of the liquid in
“run at g higher and- more -ef lClEIlt tempera,ture.
.-bhe,n is the ordmery water cooled. job. - ER

‘For -a better understandmg of the mventlon |
| leference may be made to the . accompenylng? )

- drawing, wherein Figure 1-is a side elevation of
o a pgwer plant for motor Vehlc]es a,nd_ Flgure 2 1n the cross ﬂ(}W radiator bY the time it reaches

is-a detail seetmnal view- teken et the outlet of .
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- the engine cooling jacket.

a5
.. jacket of the cylinder bleck is provided with an.

R outlet fitting 5 and with an inlet fitting 6, which |
- the lowermost tubes leaving the upper tubes free -

Referring to the drawing, the numerel 1 m-';
I'dIC&tES an internal combustion engine which
‘when in Opere,tmn drives through a, belt 2. q ra~ .
‘The water

diatoer fan 2 and a water pump 4.

- inlet fitting may be connected through a hose sec-

40
45

tion T with the dlscherge end of the pump 4.

o [mg in its top wall a filler spout 12 by Wh.lch wa.ter

may be introduced mte the system.
uppermost pertlen of the top tank I 1 is en over-

"Near the

qumd e1rcu1etmg syetems fer 1nterne1 cembus—-

tmn engines require. frequent replemshment of -
cooling medmm and the loss is due largely. to
thermal expansion of the liguid. - Thisloss occurs
'--dul ing ordinary epera,tlen but more so in a short
fm’uerval immediately felle'mng the stoppmg of

'The
suction side of the pump 4 is connected through a
' hose 8 with an elbow ﬁttmg 9 near the bottom of
. the outlet header or tank {0 of the redla,tev as~
o T-Sembly o |

. For the purpoeee of the present 1nvent1on 1t is -
proposed to use a cross flow radiator of conven-.
- tional design in which spaced homzontal water
tubes provide a heat dissipating core extendmg_: _-
- between and connectmg vertlcelly dlsposed inlet
- and outlet tenks on. opposite sides of the core.
Either the 1n1et or the outlet header, ‘but prefer-~
 ably the latter, is provided with a lateral exten-
- sion cor top te;ﬂk {1, lying above the core and hav- -

(Cl 123—-—1‘78)

’_f'ﬂew epemng or ELII' Vent whlch mey be in 'the ferm
of a pipeoritiibe {8 that éxtends from g pemt in-
- teriorly of ‘the .
-.of the tank 1o a convenient point of discharge,as .
" “for instance, near the bottom of the assembly. 5 -

53.'-'fAdJeeent ‘the top of the mlet tank, whlch in the o |
drawing is-Oon the far side. of the radiator assem-
“bly; there is provided ‘a :
| threugh the hese I5 Wl ,,h the Jecket outlet fit-
_ftmg 5. 10 .

filler speut 2 and threugh a . W&ll

ttmg 1§ for. connectlon

~In: the normel eperetmn ef uhe system the en-

‘bottom: of the: outlet tank 19. through the engine
~ jacket to the inlet tank, for return to the- outlet . -
~ header threugh the*-coolmg unit, where the heat 15
taken up by the water in its passage through the

block is d1551peted to an alr stream drzwm through

the radiator by the engine driven fan 3. - Since

it is"‘proposed ‘to operate the circulatory system o
with a body of liguid having a volume of substan- 20
Ctially half system- cepeelty, it will be apparent |

the cylinder block jacket &Ild ’beceuse of the. emell o
amount of water used, the engine will:run ‘at a 25

‘comparatively high. tempeérature with the water

at or near boiling. Water and. steam leaving =

~the system will be quickly cooled and cendensed |

B the outlet header for return to the jacket. .80

- The cross flow type of radiator with the air

“yent overflow associated with the outlet header,
is particularly well adapted for use in the system o

~for the operation described, R

air vent is separated from the hot liquid by the 35

- cooling core and the water tends to drop to the =

inasmuch as the

bottom of the vertmel inlet tank for flow across -

~for the passage and cendensetwn of vapors. o
- Consequently, the steam gives up its heat freely 40
~to the air draft induced by the engine driven fan
-and is converted into llqmd before reechmg the
- “vented side of the tank. A |

However, when the engme drwen fen 1s no

| ,ionger active, the extraction of heat would: not 45
~ be fast enough to prevent loss through the air-
'.'ﬁ_vent and-in order to ehmmate surging and gush- o

mg of the liquid and steam from the system as __
a result of after-boiling, it is here pmposed to .~

- block the jacket outlet as soon as engine opera- 50

tion is stopped Fer this purpose there is shown

-in the drawing a plate valve 16 seating on the o
 underside of the e,tta,chment face of the :ﬁ_ttmg

5 and being mounted through a stem 171 on one 55

of tllQ ﬂemble Wells [t of an expens:Lble cham- 05 .



_ber anchored b.V means ef a hellew stud I9 esse-"-'--
- ciated with the other wall 20 of the chamber

- and projected threugh an. Opemng in the fitting

- .wall for attachment by a nut 21 threaded there-
‘Communicating with the interior of the.
expansible chamber through the hollow stud 19
is a sulteble pipe or conduit 22 leading frem a
. convenient engine controlled source of pressure,
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-d1eter ‘assembly,

such as the engine driven oil pump 23 “which

forms' a part of the conventional pressure feed
~When the
engine is being -operated the pump 23 delivers

lubrlestmg system for the engme

So soon as the engine is turned off ‘and; the

sarily to the exact.details shown, and it will be .

understood that radiators other than the cross.
flow type referred to may be used, and that the -
closure valve may depend fer its eutcrmatlc ac~ .

- tion on devices other than the pressure pump ef
-the engine- lubrlca,tlng system . .- : -

- Y claim:

“Since, however, the. system 1s -
only half full,- the body. of liquid within the ra- .

. e S f-_'_engme epera,tlen
1 The combmetmn mth a pressure lubrlcating_ e

2011 876

2.In a 11qu1d cooling . system fer engmes a,
eoohng core for the ﬂew of cooling medium

,;ﬁtherethreugh ‘an over flow device essoc1eted with 4
“the core, an engine jacket connection to one end
. of the core, a valved connection to the other end
* _of the core, said valved connection including a
oil pump 23 ceases to operate, the ‘pressure being
- relieved, the expansible chamber contracts to the -
full line position shown .in  the drawing and
~ closes the valve 16 to block further flow through
- “the outlet connection to the inlet of -the radiator. .
Under these conditions any boiling and expansion -

' due to steam formation tends to push the body -
of water in the reverse direction and out through
the inlet fitting to the outlet header of the ra- .

valve ads.pted to open in- opposmen to the fiow

“ of cooling medium threugh the- eenneetleu and
. irrespective of flow pressures, and means to open
Cand -to close ‘the valve automatically with the
,stertmg and the . stoppmg respeetwely of the -
.engine-. whereby to-allow free:- flow of cooling -
“medium. through. the connection’ throughout en- :*
- gine operating perlods and to step flow through-

':__system fer a,n engme mcludmg an engine drlven -
. oil' pump, and a circulatory engine cooling system
- including a redleter ha:vmg inlet and return con-
“nections with the engine jacket and an engine
~ driven pump for forcing cooling llquld through
the return connection during engine operation,
~of a valve: rlerme,lls,r elesmg the radiator inlet
connection, pressure ‘actuated means for opening
the valve and a pressure line for dehvermg oil
under pressure from the engine oil pump to said
means to hold the valve open threugheut the-
'permd of engine- operation;
~ oil under pressure through the conduit 22 and -
- expands the chamber to the broken line position

- illustrated in Figure 2, in-which the disc valve
16 is unseated to allew free elrelﬂatlen ef the |
‘.'eeehng medlum as heretofore described.
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eut intervals between engine operating periods.

3. The combmetlen with an engine jacket and

g radiator hevmg mlet and- eutlet eenneetmns
diator assembly will not: reach the level of the. |

__ ~with the jacket, of a nerme,lly elesed velve con-
overflow, even theugh all the water is exDelled a

" trolling eommumeetlon between the Ja,cket and
- from the yhnder jacket and, furthermore, the

- water in the radiator separates the overflow

vent from the steam filled jacket and serves as
a trap against-escape of vapors and. to eendense.

~any steam which leaves the jacket. -~

- While the above description has been more or

~ less specific, the invention is not limited neces-

30

. the:radiator inlet, a: pres urs responsive device
"epere,tlvely connected with and adapted to open.
the Va.lve in respense to pressure an engine. driv-
en pressure pump, and meens efferdmg free and
-epen eemmumcetlen et all tlmes between said
| pressure purnp end pressure respenswe device.
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“4.-In ‘an: engme ‘¢ooling, circuif, a. valve con-

trohng the eng*ne Jeeket eutlet and eutems,r.le

'.:means responswe te ehenges in the 0il. pressure
~of the engine to open the valve simultaneously
~ with the starting of engine operation and to close

the Valve s1multaneeus1y Wltn the steppmg of
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