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Thls mventlon relﬁtes to 1nternal combus—-

tion engine cooling systems, in which a radi-

ator 1s emphyed for the condensation of
steam, 1nstead of for the (30011110‘ of the

)

fore normaﬂ free of water..

Generally stated the object of the inven-
tion is to provide an improved construction

and arrangement whereby, in a cooling sys-
tem of the foregoing general cha,lacter a
tank 1s provided “at the Tbottom of the radi-

Xy,

ator. for the accumuhtmn of the water of 1

'_'Fl ure 2 the header 4 has a closure 12 which
can be removed for the introduction of water
into the system, so that in this case the sys-
tem is filled through the radiator, until the

condensatmn in combination with a steam
separator, and connections whereby

as that in the return water connection from
the separator, and so ﬂl‘lt the radiator 1s
normally free of water, as wﬂl herel_
more fully appear. . A
It is also an object to promde certain de-
tails and features of construction and novel

combinations tending to increase the general

efficiency and the desn‘ablhtv of an mternal
‘combustion engine water cooling system of
this particular constructlon | S
To these and ofher useful ends the in-
vention consists in matters

panying drawmffs in which—
30

ternal combustion engine having a cooling

- system embodying the prmmples of the 111-*

vention.
Figure 2 is a side elevation of the same,
45 showing the water cooling system in section.

Rioure 3 15 a view sumlar to Figure 2,

showing another form of the mventmn
qure 4 is a detail view showing a check

-valve for the vent of the tfz,nk at u,he bottom_

40 of the radiator.
tion engine 1 may be of any suitable known
or approved character. As shown, the en-
~gine has a water jacket 2 of the usual or
any suitable character.

~of vertical tubes havmg a header 4 at their
upper ends, and the bottom of the radiator
thus prowded is provided with a tank 5 for
the accumulation therein of the water of

-5

condensation. A steam separator 6 1s pro-
vided, in the form of a horizontally disposed
hollow element, and a steam and water con- |
- are. armncred at .a lOWEE’ level, so: that ‘the:; _J..m :

%0 pection 7 leads from the top of sa,ld Water

water, and in which the: 1ad1at01* 18, thele--_

the
water level in the tank is always the same

after -

heremﬂfter set.
iOI‘th and claimed fmd shown in the accom-

Fioure 1 18 a rear end elevation of an in-

The radiator 3 for
the condensation of steam may be of any
suitable character, but at shown is composed
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jacket to the sepamtor
8 leads from the top of the separator to the
header 4 which 1s the top of the radiator.
A return water connection 9 leads from the
lower end of the separator to the bottom of
the water jacket. -

A steam connection:

60
- Algo, as shown, an out-

let water connection 10 leads from the bot-

tom of the tank 5 to the return water con-
nection 9, so that the normal water level 11
1n the ta,nk 5 is always the same as that in
‘the connection 9, when the system is work-_
1mg under normal conditions. As shown 1n

water rises to the level 11 as prewously ex-

outlet 18 is provided for the upper portion
of the tank 5, and as shown in Figure 2

‘A fan 14 is pro-

plained. To assist in the maintaining of the

~water level at the proper height, an overflow
%

0

the same water level will be maintained in
the water. and steam connection 7 leading
~from the top of the acket

. vaded for cooh‘lo' the radlator and means 15

50

are provided on the semmtgr to support
said fan, so that the air is drawn through -

the mdmtor as indicated by the arrows.
In opemtlon the water bmls over through

into the top

the connection 7, into the separator 6, and 3
‘the steam escapes through the connectmn 8 |
of the mdmtorﬁ while the un-

85

vqp(}rlzed W‘ltel" drops down and into the
return water connection 9, and then flows

‘to the bottom of the ] qcket The steam thus.

gi)

entering * the radmtor will be condensed

“fall into the tank 5, and this water of con-
densation- will

water in the connection 9 and in the tank 5
‘is balanced, so to speak, and will preserve

an even level at a point somewhere below
ow outlet 13, for should the water
in filling the system rise above this level it . 1U
will o-verﬂow through this outlet and there-

ry

| the over

"OW through the connection -

- 10 to the water jacket of the engine, but the ¥
As thus 1llustrated, the mternftl eombus-' _

| Lherem and the water of condensation will

1."1}4) .

by ensure or maintain the desn"ed conditions, =
for in a system of this kind it is desmable :

to keep

'faH into the tank below.

but in this case the radiator and its tank 5

‘the radiator free of water so that
the steam may freely condense therem and-_

In Figure 8 the cooling sjrstem 1S substa,n-';' :
tially the same as that prewously descrlbed,'
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the bottom of the water jacket. In-this case,
inches ‘in the top

water level ‘16 mamtamed in the tank and

~1in the return water connectlon 17 1s below
- the water level 18 which is permissible in.
‘the water and steam outlet leading from .
“the top of the water jacket 19 of. the ¢ engine.
Also, as shown in Figure 38, a pump 20_ 18

located in the return water connection 21
which leads to the bottom of the water.

jacket, so that all water in.the Systam must;
pass through this pump before returning te

~also, an overflow 22 is provided for the tank
-5, P ‘that in filling the system the water in

15

_?-?th1s tfmk and in the connection 17 will as-
sume the desired level, 1f too much water is
-mtroduced 1nto the SVStem "The top of the

radiator, in Figure 3, has a screw cap 23,

Tike the ordmary I‘admtor' but with this ar-
- rangernent it is also demmb]e to provide a
“be ‘removed for the m.roductlon of water

screw cap 24 on-the connection 25 which may

~into said jacket, and when this is done the

~ water will rise in the connection 25 leading

25

from the top of the water Jjacket until it
overflows 1nto the separator 26, and the

“water will then rise from the 1atter'and n

40

- the tank 5 until it assumes the level 16 previ-:
“ously mentioned.
tained when the pump 20 is operating sub-
-stantially at normal speed, or under proper
conditions, but no matter how fast the pump
- ‘may operate the water will not flood the
~radiator, and the latter will be kept substan-
o tially free of water and in condition to:
3o

“the top thereof from the sepamtor

This level 16 is main-

rapidly condense any steam which enters at
A check

valve 27 may be interposed in the connec-

tion 21 to.prevent back flow through the

pump and to maintain the water level 18
‘when the pump stops. - -

‘With the provision of the overf’ow out-'
“let (13 or 22) atmospheric pressure will be
- mamtained i the radiator and tank at

t the

~baze thereof. .Cold air can enter and chill

45

flow outlet.
the radiator into the steam separator.
general scheme serves to reduce the amount
of radiator surface necessary, as compared
with ‘that of an ordinary system in which
_-‘the water is circulated through the radiator:

B0

- the - outlet

‘the steam, and should the pressure rise too
~high the steam may escape from sald over-
‘Air can enter and pass through

The

Steam enters the top of the radiator and

,wradually forces the air down and out of
(13 or 22), as the temperature
of the engine rises, and Wﬂl blow off through

| '-;sald outlet if the engine overheats Il].’ltﬂ
- the steam enters the tank 5-at the bottom

- of the radiator.
~maintained independently of the radiator.
In- qure 2. the water circulation does not

K

The water circulation is

start until the water boils over from the
| 'r'-copneetlon 7 into the separator 6, but In
- Figure 3 the circulation storts as soon as

"65”a-.the ‘pump- 20 begms to run. Of course,

hot weather this might occur.
hand, with a very light load, the steam may

- tor

-through any part of the condenser.
steam Separator 1n each case is above the
‘normal water level in.the tank or reservoir
-at the bottom of the condenser, which tank

1,663,016

this pump may be operatéd by the engine

in the ordinary or any suitable manner' )
‘With -the open vent shown at 13 or 22 air

will enter freelv o) mamtam atmosphemc
pressure, “and w111 ﬂow in and out as the
load on the engine changes. Of course,

team will only - blow off thvou:;zh this Vent

in case of a very heavy load, as 1n very
“On the other

not move downwmd more than two or three
of the radiator,. but 1f

the load were suddenly increased it might
“be_forced half way down or more thIOUOh
the condenser tubes.
denly reduced, or if the engine is stopped,
the steam, of course, WIH rise In the radiator,
and will bo condensed in the condenser tubes -
and the air in the base portion of the radia-
will automatically flow 1n or out to

If ‘the lead is- sud-

Tt

8l

g

maintain atmo phellc pre sure Wthm th-e

S gstem

In Figure 4 the vent is pleded W1th a
check valve 28 which permits steam and

water to escape, but prevents air from en-

tering, so that in such case condensation

of the steam in the radiator will 1e*we )
vacuum ‘thelem or a patrtial vacuum,

21N Wﬂl come quickly into ’rhe racdiator

the radiator. A hand valve 29 is provided

system, so that an mdlcatlon will ‘be given

| and
-_Ule steam oenemtﬂd when the engine siamz%_
‘Wlﬂmut having to first push the aiv out of

Y0

‘below the oheﬁ]{ valve 28 whmh can be left
open for the escape ot wqter in filling the

16U

when the proper water level is reache od in ,

the tank below the radiator and the veturn
avater c

connection from the separator.
One of the dISLJll”Hl%h]nﬂ‘ features, 1t Wll]
he  seen, of ihe mventmn shown and de-

seribed as per Fig. 3, is that the construc-
tion involves a steam ﬁepamtor having a

steam and water connection 7 to the bot-

tom of the .water jacket and a drain con-
nection 9 to the bottom of the water jacket
and a steam connection 8 to the top of the
condenser, 1n a stmcture in which the water
level is equalized in the tank or reservoir 5
~and 1 the dram connectmn 9 of the cir-

culating system, and in a svstem in which

105
110

115

all water must PAass throngh the pump 20

from the drain ‘connectiocn 9 and from the

tank 5 1n which the Condeneﬁ te 1s a(‘{:nmu-
lated from the condenser. R
in either ferm of the Inven-
rtmn the watel can circulate without pass-

Of course

120

ing through the tank, and without passm,ﬂ"-

The

125 y

serves as a .reservoir for a varying quan- B

tity of water. In each case the ﬁllmo* Means
~for filling the system with water are above

the chamber of the steam sep@mtor, so that

130



Whﬂe the system is being filled.
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the system can be filled until the water over-
flows from the outlet provided for the tank
at the bottom of the condenser thus indi-
cating that the system 1s su 1elently filled.

If the outlet is of the character shown in

Fig. 4, then the valve 29 will be left open

Jet serves in any event to dischar ge steam

-'_and air, mtomatleellyj when the pressure

10

'ftble

rises, or when such 1s necessary or desir-

Thus, 1n the form of the mventmn shown

in Fig. 3, means are provided to maintain

iﬂ.

the water level in the return connection and
the tank, including the elements 13 and 22,
and whereby said tank and condenser and

said jacket and return tube form independ-

~ ent units, one for condensing the vapor and

BVAY

i)

BB

40)

‘and independent

holding the condensate and extra supply of

cooling liquid and the other providing cir--
culating means for the cooling liquid in the
Jacket, and wher eby steam only can pass into

the condenser, end cooling liquid to com-

pensate for evaporization can only pass into.
y the jacket from said tank. In other words,

each unit performs its function complete
of the other unit. The
steam separator placed in the top of the cir-

culating system simply sepfu'ates the steam

and passes 1t into the condenser. N/Vhen the

engine is first started only the A1q111d m the

mcket is heated and this being in circulation
the temperature would rise quickly and
evenly, during which time the other unit is

‘not 1n opemtlon, and it only begins to oper-
ate when steam flows into the condenser, and

to compensate for the loss of liquid (because

- of evaporization) liquid will flow from the
~ tank into the -jacket.

As a matter of fact,
the separator forms an overflow level {or
the jacket, and this level never changes. If

water in the form of steam passes 1nt0 the

condenser the overflow level not being per-

mitted to change means that the amount
must be Supphed by the level in the return

~ tube which did not receive the amount sup-

plied the jacket, and this tube level dropping

- will receive enough from the tank to equalize

50

60

‘the two levels, and the water supplied will

of course be at a much lower temperature,
but the small quantity joining the rapidly
circulating large volume will not rednee the
tempemtnre more than a degree or S0.
‘What I claim as my invention is:—

1. In an internal combustion engine, a
cooling system the predetermined workmg

temperature of which is the boiling point
of the liquid employed therein, comprising

“a water jacket for cooling the engine, a con-

denser having a header formmg a tank at
the bottom thereof to serve as a reservoir
for a varying quantity of water and to keep

- the condenser normally free of condensate,

15

a steam separator having a steam and water
connectlon to the tep of seld jacket; in. Wthh

The out-

-eeohnO' system the

-eonneetlon the normal W‘Ltel level 1s. below o

the chamber of the separator, sald separator

‘having a drain connection to the bottom of
‘the ]acket and a steam connection to the top
of said condenser, said tank having means

to keep the Water level therein below the

concenser, and a Weten connection from the

bottom of said reservoir to said drain con-

2

ed in claim 1, hav—

2. A structure as speci

Ing an outlet in said tank whereby eteam'

‘nection, whereby to equalize the water level -

1n sald drain conneetlon and. 1n said tank. 76

and air and water can escape to the atmos-.-

nhere from sald condenser |
3. A structure as specified in: clulm 1,

comprising a pump 1n said drain and Weter o
connection, whereby all water and conden-

sate 1n the system must pass through said

pump and flow into said jacket from said -
separator and tank, Whﬂe all steam must
pass 1mnto the top of said condenser and an

outlet 1n S‘Hd tank. whereby air or eteem

Lall GSCELUE‘

4. In an “internal eombnstmn ene‘me, a
9Q0

cooling system the predetermined workmg

85

tempemtnre of which is the boiling point of

“the liquid employed therein, comprising a

water jacket for cooling the engine, a Con-
denser having a water connection from the

‘bottom thereor to the bottom of said jacket,
a steam separator attached to the top of said:

meket and having a steam connection to the
top of said condenser and a drain connec-

tion to the bottom of said jacket, a pump in
a tank in- the system.

sald water conneetwn,

08

to. serve as a reservoir for a varying quan- -
tity of water and condensate, so that.a water =~
level is maintained by ﬂmmty above said

pump but below the said separator and said
condenser,

and whereby steam must pass 10!
into the top of said condenser, while the

105

water must circulate through said jacket and

overflow into said dmm eonneet10n.,
whereby - condensate WIH re‘rurn to- sald

Jacket.

5. A structure as Sneelﬁed in claim 4.

and
110

'hnwnor an outlet at said condenser Whereby'_ B
steam and air can pass therefrom.
6. In an internal combustion engine, a

predetermined WOI‘kIIlﬂ' 115

temper rature of Whleh is the boiling point of -

the liguid employed therein, comprising a

water jacket for cooling the eng ine, a con-

censer havine a heftder formlno a tank at '
‘the bottom thereof to serve as a reservolr

120

for a varying quantity of water and con-
densate, a steam separator connected to the -
top of said jacket and having a steam con-

nection to the top of said condenser and a
bottom of said

drain connection to the

jacket, a water connection from the bottom -

ef smd tank to the bottom of "
said tank disposed in position whereby

water level 1s maintained by gramtv n emd
d._ra,ln connection, end a pump 1n said water

sald ]aeket o
its -

130



‘connection, whereby water is forced into said

separator fmd overflows into said drain con-

nection, and so that steam flows into the top

of said condenser and condensate drains by

-gravity inte said tank and returns throuwh
said pump to said jacket.
- 7. A structure as ‘specified in claim 6,

'.-_lmvmo an outlet at said condensclr Whereby

- ing its bof iom provided with a tank for the
- Wa,fez of condensation, thelebv to keep the
~radiator normql

28

e steam or
10

© wystem the predetermined working
“ture of which is the boiling point of the

 ;]101

‘ga1d tfank, a

air can escape. o
8. An miem 1 combustion enwne coohng

liquid employed therein, 001’*'*%1)1‘151310 a water

Tor the engine, a mdma(}r for the
Loolmﬁ and conde: sation of steam on: v, hav-

fme o1 water, 2
separator above *I 1@ Nor! 1’191 wqtel’* level in
steam and

steam connect 101 from +hﬂ separator to the

top of %*a,ld radiator, a return water con-

) _.nechon from the SeT)ﬂlé‘tOI‘ to the bobtom o1
sald ]acl{et so that water can circulate with-

30 |
~ said return connection and in the tanlk will

~always be the same, means to maintain this
- water level,

“out passing through the tank, a connection
from the bottom of the tank to said return

water at:on:rle=::tlon3 so that the water level in

fmd means fm"

-~ water into the system.

35

9 An intern al eombustmn enﬂ‘me 000111’10'-

| -}sysaem the predetermmed Woﬂzmﬁ tempﬂm—

ture of which is the boiling point of the

~ liquid employed therein, comprising a radia-

40

45

50

. svstem the j:)l"?detel’wmed wml{
&6 :

tor for the condensa tmn of steam, a tank
forming a base for said radiator, ser ving-as
a  réservoir for the ‘mcumulatmn of the
water of condengatmn a water ]acket having
~1ts bottom connected to the bottom of c;‘ud-'-
' a steam and water separator for the
“top of smd jacket, filling means above the
chamber of the ge pamtor, and an overflow
‘outlet for the upper portlon of said tank,
adapted to permit air or steam or mter-to:
and so that in
filling the water is pwvented fron

r;l Ilk

eccape to the ‘Ltl’l’l{) nhere,

above. fhe separator or into the 1 adlator |
10. An internal combustion engine {00!1110‘

ture of which is ’me ‘boilin ”301111, ot the
Liquid emp lovef* 1‘?’*1 eI, 001"\1131*151&9 a ware

] acket for the engine, a mdmtor :Eor the (:001- |

- --'mfr and con donmtmn of Sf@,“lﬂl 01‘1]37.{, having

water of condensation, theréby to keep

tempera-

%te%m'_

water connection
from the ton of said jacket to the separator,
1n which connection the normal water level
is below the chamber of the %enm_m:mj

m ul‘.O ducing

'-to the bottom of s:—ud tank, a
separator for the top of said jacket, filling
‘means above the chamber of the Separator,
and an overflow outlet for the upper portion
of said tank, adapted to permit air or steam .
or water to escape to the ‘atmosphere, and so
‘that in filling the water is: prevented from

1‘1‘%1110' :

ng tempera-

_'Ti",fé'é-‘é,m 8

ank for the
the

whereby

its bottom prowded with a

radiator normally free of water,

said tank and condenser and said ]acket and

return tube form independent units, one for

condensing the vapor and holding the con-

extra supply of coolmn' ]1qald_ o
~for the cooling liquid in the ]whet and

densate ‘ll’ld
and the other providing c1rculatmrr Means

60

whereby steam only can pass into the con-

normal water ]“‘Fel in said t‘lnk a steam and

denser, and cooling liquid to compensate for
-'erLLm“Lm‘tmﬁ can onh* pass into the ]acket-
1rom said tank, & steam separator above the

70

water connection from the top of said jacket

10 ihe senar qtoz

in which connection the

‘normal water level is between the separator
and the top of the jacket, a steam connection
from the separator to the. top of said radia-

15

tor, a return water connection from the sepa-

“the tank, a connection from the bottom of !
the tank to snid return water connéction, so-

that the water level in said return connec-
tion and in the tank will always be the same,
means to maintain this ‘water level, and
means for intr oducmﬂ water into the system |
11. An internal combustlon engine cool-
Ing-system the pledetermmed Workm tem-

rator to the bottom of said. ]acket so that
water can circulate without passing through

80

perature of which is the boiling point of the

liquid employed therein, comprising a radia-
tor for the condensat*on of steam a tank

~forming a base for said radiator, serving as

0

a veservoir for the accumulation of the water o
of condensation, whereby said tank and con-

~denser and said’ jacket and return tube form |,
independent units, one for condensing the

95

vapor and holdmo* the condensate and e}’tra,-

llund to compensate for - evaporlzatlon can

_only pass into the jacket from said tank, a

supply of caolmrr liquid and the other pro-

viding mrculatmg means for the cooling
hqmd in the jacket, and whereby steam only
can pass into the condenser, and cooling

100

vater jacket having its bottom connected o

steam and water

rising above the separator or 111t0 the 1"&(11&-
tor. - |

105

110
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