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gmes

The Common method of control ing Such.
sautters heretofore has been to emnloy a
thermostat which would open the shutters

when the radiator was heated above a pre-
determined temperature.

ber 29, 1925, and Serial No 361,562, filed

~ May 9 1929, I show mechanism of th1s gen-

eral type in which means are provided for
establishing an operative connection between
18 the thermostat and the shutters only when
~ the engine is running; the shutters, 1f open,
automatlcally closing as soon as the engine
stops, s0 as to reta,m heat 1n the radiator
“as long as possible. -
20 Ap object of the present invention is to
promde a shutter control in which the ther-

“mostat is dispensed with, the shutters being

- operated directly by the heat energy. 1n the
- radiator.
2% arily provided with a vent pipe through

- which any overflow may be carried off.

When the racaator 1s heated the air in the

top of the radiator is expanded and the ex-

cess thereofl escapes. through the vent pipe.
30 This air is accompanied, or followed by
vapor or steam as the temperature ot the
water in the radiator rises still higher. It
1s an object of my invention to utilize the
flind thus chschqro*ed irom the radiator to

3% control the operation of the shutters.

Another object of the invention is.to pro-- _,
_shown an, automobile radiator 10

vide such a shutter control in -which the ex-
tent to which the shutters are opened de-
40 pends upon the temperature in the radiator.
~ Another object is to prowde means-oper-
~ative as soon as the engine stops running,
for closing -the - shutters regardless of the
temperature in the radiator. S
Another object is to provide means con-
trolled by power of the engine for main-
taining operative relation. between the radi-

~ ator and the shutters, such relation, once

established, being mdepende*lt of Varlatlons
of said power and being brokpn anly When
- the engine stops runmng

1nve*1t10n relates to methods of and'
me‘ms for controlling radiator shutters and
p’LI‘thLﬂ&I’l}T the shutters of automoblle en-'-

lowing description of a-
ment “of my.

In my copending
10 gpplications Serial No. 59,253, filed Septem-

Automobile 1ad1ators are custom-

- other form of shutter control.
Referring particularly to Fig. 4, I have
prowded' -

Fmther ob]ects Wlﬂ appea,r 1in the fol-”" .

In the accompanvmcr dra,wm os;

preferred embodi-
nvention, and thereafter the
‘novelty and scope of the mventmn WIH be

pointed out in the claims. BT 1: B

- Figure 1 is a plan view of my 'control
mechanism as applied to the shutters of a

radiator, only a part of the shutter and radi-
ator be*ncr shown; and such portlon of the__ (
'rarhator belno' 153% Sectlon | |

60

‘Fig. 2 is .a view in 1011g1tudmal Sectlon S

‘of my control mechanism, showing the posi-

tion of the celtam clutch mechanism while

the engine is running, the section being 92

taken on the line 2—2 of I‘lo' 1:

Fig. 8 is a fragmentary vwW 111 sectlon
taken on the hne 3—3 of Ifig. 2; o
Fig. 4 is a view in vertical sectlon through_

a portlon of the radiator and shutter and 7

showmcr the control mechamsm also 1n sec-

Fig. 5 is a view in section of another
use without.control by the engine;

 Fig. 6 is a front.elevation of the dewc,e,
as. Vlewed from the left hand side of Fig. 5

10

'tlon as 11 F10 2 but Wlth the clutch mecha- |

i m released | -
Fig. 4aisa fravmentfn,l vlew in 51de ele‘va- -
tion of an automoblle engine and radiator ¥

_eqmpped with my 1mpr0ved shutter control ;

'_form of shutter control device a,da,pted for B

80

Fw 7 is a detail view in sectlon taken_' -

on the hne 7—7 of Fig. 5; and

is a front elevatlon Qf Stll]. a,n-'-85_ o

Fig. 8

with a transverse opening 11 which extends

therethrough and provides a .chamber for

the control ‘mechanism. The radiator 1S

00

connected in the usnal manner by pipes 10 =~

radiator 1is.

i of the usual shutter shell. The vanes

and 100 (Fig. 4¢) to the water jacket of
the automobile engine 9. In fronu of the
2 shutfer comprlsmg vanes 12 -

pwotally seeured at 18 in frame members Y2

are pivotally connected at their inner edges

to an operating bar 15. Normally, the shut-
ters are held in closed position, as shown in
Iig. 1, by a spllnﬂ 16 which 1s connected at




. n

one end to the frame member 14 and at the
‘other to the bar 15. Mounted on a suitable
support adjacent the chamber 11 is a bell
‘crank 17, one arm of which is pivotally
connected by a push rod 18 to the operating

bar 15, while the other arm of the bell crank
1S connected to the stem 19 of a piston 20.

: The latter operates in a cylinder 21.

10 open end thereof toward the front of the

15

The cylinder 21 is cup shaped with the

radiator and is carried by a plate 22 which

fits over the front of the cbambel 11 and 1s
~ secured to the radiator.
is provided with double cylindrical walls to
form an . annular chamber 23 surrounding
the working chamber of the cylinder.
~ spring 25 is compressed between the piston -

The cylinder 21

 and the plate 22 and normally tends to force

 the piston 1nwa,1d or toward the right, as

viewed in Fig. 2. The piston is prowdﬂd

with guide rods 96 which pass through the
Aront plate 22 and serve to prevent rotmlo*‘r

and tilting of the. pls‘[on as 1t opemtes m

the cyhnder
“As shown Flg

- from which leads a vent pipe 98. The lat-

30

ter, under control of a valve presemly to
be descrlbed may communicate with the
working chamber of the cylinder 21, so that

fluid mscharged from the radiator by ther-

~mal expansion, may enter the cylinder and

force the plston 20 outward against the pres-
sure of the spring 25. As the piston moves
outward it rocks the bell crank 17 causing

- the shutter vanes to open.

40

et |
b3 | '

e
-

“which opens 1111;0 the working chamber.

The cylinder 21 is formed wnh 2, va,lve.

casing 29 extendmﬁ rearw&rdl therefrom,
andl thls casing has a bore 30 therethmugh
valve 31 slides in the bme 30. Communi-

cating with the bore 30 is an inlet passage
32 and an outlet passage 33. These passages

are relatively offset so that slide valve 31

may close the passage 33 without interrupt-
1ng the passage 32.
-form of a rod provided with an inclined

The valve 31 is 1n the

passage 85 which, when the valve is moved
to the position shown in Fig. 4, will establish

direct communication between the passage -
32 and the passage 83. "The vent pipe 28

communicates with the inlet 32 and when

‘the valve 31 is in the position shown in Fig.

2, fluid discharged from the radiator will

enter the working chamber of the cylinder
and force the piston 20 outward. _
~ To proportion the extent of opening of t‘le _-

shutters to the temperature develoned n

the radiator, I provide a port 36 in the in-

‘ner side. WELH of the working chamber of

the cylinder which ODeIlS 111t0 the space 23.
Normally, this port is closed by the piston

20.  As the port extends bevond the normal
“width of the piston, the latter is provided

with an extension 24 to cover the port (see

I‘lg 3)

latter 1s moved part way out.

01, 1n

mn the radiator.
31 is moved inward to the };osmon SHOWN 1N
Ifig. 4 the excess fluxd from the radiator will

the radiator 10 is
provided with an expa,nsmn chamber 27

running.
invention, I emplov suction }3?"0611{36(1 bv-;_ :

: 1,_907,802_'_

the port is gradually openea, per mitsing the
fluid in the cylinder to escape 1nto the an-
nular space 23, and thence 1nto an exihaust

pipe 37. The extension 24 prevents fluid 70

As the piston is ‘moved oubwa ard

70

trom by-passing around the piston when the

is of such form as to provide a progressive-

ly Wlder opening as the platO'ﬂ 18 mm*ed out-
‘Thus, the extent to which the piston
moves will be determined by the pressure,
other words, by the ampﬂmtare de—
'VeIOped in the radmtor . :
As long as the valve 31 is retained in the
position shown in Fig. 2, the shutters will
be under chrect control of the ra adiator and
the shutter vanes will open more or less

'W&I‘Q

depenflmg upon the temperature developed

The port 36

5

80

However, when the valve . 5 :
‘’5

bu by passed through passage 85 to the ex- '

longer control the shutters. The shutters

will then close and the plston will move in-
‘ward under the combined action of springs

16 and 25. To prevent banking of fluid in

the working chamber of the cylinder after
port 36, a passage - -

the piston has closed the
39 is provided in the end of the valve 31
which  establishes connection between
cylinder chamber and the by-pass 35. There-

upon such fluid as may be trapped in the

Cyhnder 21 will escape through the passages 10 0

39 and 35 intc the passage 83, The lattev
passage leads into the exhaust pipe 37.

The valve 81 1s ad‘lpted to be contr olled "
by the power of the engine, being held in

‘haust passage 33 and the radiator will no -

0

95

the -

the p051t10n shown 1n Fw 2, only Whﬂe the . |

engine 18 operating,
ward to establish a by—nass betw en the pas-
sages 32 and 33 as soon as the engine stops
In the present emboﬂlmeﬂt of my

the enmne to move the valve 31 to the POsi-

tion shown in IFFig. 2, in which position 1t 15

maintained by a clutch The latter w:ﬂ]
not release the piston unhl the Su(*t*(m 18
reduced o pmctwaﬂly Zero. |

Wﬁhm the radiator chambef 11 ) wlm—- |

and being moved in- 105

der 40 is mounted being Secnred to the

rear face of the radiator bV means of a DL’L

41 bolted or otherwise fastened to the cylin- o

der and to the radiator. Titted to glide -
within the cvlinder 40 is a plunger 42 nro-
vided with an inwardly turned cup leather
43. Communicating with the.
chamber of cvlinder 40 is a pipe 44 which is

connected to the intake manifold 44¢ of the
“antomobile.

Thus

. when the engine 9. 1s

“working

120

}-«-..J
CbBa
L W

operated and suction is pvodwed in the cyl-

inder 40, the plunger 42 will be drawn to-

‘ward the richt as viewed in I‘wz 9 aoainst

the resistance of a coil spring 45.

The plunger 42 1s pwmded with a cen-



‘10

the lip

- '-1;-90'7,8_02

tral stem 46 which carmes a clutch sleeve
47. The sleeve 47 comprises a reduced por-
~tion which has a sliding engagement with

the stem-46 and an enla,rcred portion which
5 clears a head 48 formed on the free end of
the stem. The enlarged portion is provided
with an inwardly t turned hip 49.
sleeve is allowed a certain amount oi lost
‘motion on the stem being stopped in one

Thus, the

direction by engagement of the head 48 with
49 ‘and in the other by engagement
of the head with a shoulder formed by the

- annular wall 474 connecting the two sleeve

15

portions.
within a thimble 50 secured to the end of the

“valve 81. The thimble 50, in turn, 1s adapt-

20

925

30

39

40

29

60

65

lows: "\Tormﬂly

1nder 40, the

ed to slide in a fixed bearing 51, carried by

the cylinder 40. A spring 52 1s compressed
- -between the inner end wall of the cylinder

40 and a ﬂanfre 53 on the thimble 50. The
spring, therefore tends to force the valve

81 from the nomtwn shown 1n I‘lg 2, t0 th
shown in Fig. 4.
Movable T'acha,lly in a,peltures fmmed n

the thimble 50 are a number of balls 54.

With the parts:in normal pO‘Slthll as shown

in Fig. 4, the balls engage the reduced por-
tion of the clutch sleave 47, but when ....he
parts are 1n the position shown i Hig. 2,

they
sheulder 55 formed 1in a ball cup 56 at the

‘are forced outward and engage a

inner end of the bearing 51, thereby lock-
ing the valve In retracted posatmn awamst

the pressure of the spring 52.

The operation of the apparatus is as fol-

ning the balls 54 will be. retractﬂd anc the

thimble 50 will occupy the position shown
in Fig. 4. In this position, the passages 32
and 33 will be connected by the by-pass 35
and the shutters will remain in closed posi-

tion. When the engine 1s started, producing
suction 1n the WOI'I{IH’} chamber of the cyl-
piston 49 will be drawn toward
the rlcrht anrl the thimble 50 and valve 81
will be withdrawn by engagement of the
wall 47¢ with the balls 54. . As soon as the

thimble has been withdrawn to the position

shown in Fig. 2, the balls will be forced out-

ward 1nto enwaoement with the shoulder 55,

and in this pos‘ltmn they will be mainta med
by the enlarged portion of sleeve 47. When
the valve 31 is thus withdrawn communica-
tion between passages 32 and 33 will be in-
terrupted and communication between pas-

sage 32 and the working chamber of cylinder
91 will be established, thereby placing: L,he
shutters under direct centrol of the radiato

As the radiator heats, excess fluid 11scharged-
therefrom will enter tLe cylinder 21 through
~the passage 30 and will force the plston 20

Ouuward opening the shutier vanes. The

extent to which. the shutter vanes are opemd
- will depend upon the pressure developed in
the cylinder 21, which pressure 18 1‘10r11ﬁed

The sleeve 47 1s &rranged to slide

close imm echately

when *he engine 1s not run-

ent form of contml dewee

operated clutch mechanism of
trated in Fig. 2. - The device shown in Fig.

to the vent pipe 28 of the radiator.
~ haust pipe 65 1s connected to th
‘cnamber 62. -

'68 which pass through openings 1n

plate 69. The 13111110‘61 66 1s formed w1th a

by the extent to whmh the port 36 is. uncov-z '

ered. In the meantime, as the suction pro-

duced by the engine varies, the pls*‘on 42

~will move 1n and out of the cylmder 40 with-

out declutchmo the thimble,
lost motion betw en the Clﬂtuh sleev

Thereupon the s pring 52

15 in the radiator will be conser Ved

ecause of the
ul’ld the
piston stem, and because the clutch sleevef
‘may move to a considerable extent before
the enlarged portion Lherem clears the balls
54, Only when the suction is reduced prac- -
't?caliy to zero, or, in other words, when the
engine stops, Wlll the sleeve 47 be moved in
far enough to clear the balls 54 and permit
them to move inward upon the reduced por-

tion of the sleeve. - 80
‘will move the valve 31 to the by-pass posi-
‘tion ﬁhown in Fig. 4. The shutters will then
due to venting of the
“cylinder 21, by way of the p”iu 36 and also
by way. of ‘-’he port 39 and such heat as thel(,

1t 1s not desir able to use the engine contl ol .

mechanisn In suminer time and, for this rea-
son, I provide means for locl{mﬂ* the parts
in the position shown in Fig. 2. This means
consists of a latch 57 ad&pted to ‘engage a

00

groove 58 1n the stem 46. The latch 57 has o
a stem 59 which 1s threaded throufrh the_ --

outer wall of the cylinder 40. In warm
weather, the stem 59 may be turned bv a
SCTeW ch iver or other means so that the la

- der 40 to lock the latch in stich position. In -
cold weather, the latch 57 is moved clear of
the groove 58 and 1S loclmf? n such poc*ltlon ;

by the nut 60.
In Figs. 5 to ( I show a somewhat mﬁ'ﬂl—

Asg 111ustmted
this control device ha% no connection Wluh

the engine and hence the shutters are at all

times under the control of the heat condition

5

ch-'-'
will engage the groove 58 and hold the stem
46 1n retracted pf::ns;ri:l-:}-n.J and a lock nut 60 on

~the stem may be screwed against the c yhn—';__mo- R

11 the radmum, rega: ‘dless ‘of whether the o

engine is running or not.
ous, however, that this same control means
can be employei I connectl GIl with a suction
the type illus- -

5 comprises a Gyhlmer 61, stmular ip form to
the cylinder 21, being prowded with an an-

nular perlpheral chamber 62 and a port 63
to provide communication between the cham-

ber 62 and the working chamber of the cyl-
inder 61. At the rear of the cylinder 61

Tt will be obvi- :

110
115

120

there is an inlet 64 which may be connected =~

An ex—

"Within the cylmd e?" 61 operaueq a p]uno‘er
66 which is normally pressed by a spring 67

to the retracted position shown - I‘lo‘ 5.

The plunger 66 is prov*ded with guide 1"0df‘
a front

&1’"*1111 ar

3¢ .




_r .

f15

“to the puch rod 1
in 1ts be trms_z it W il push the rod

'-_mel’lt ot the arm 73 is

stem 70 mmres outward
compelled to rotate by engagement oif the
balls therein with the spiral grooves 1n said
piston
o by the guide rods _

stem.

‘central Stehl--’T 0 which pmjects through an
The stem 70 1s formed

opening in plate 69.
with spiral grooves adapted to be engaged
by a set of balls 71 retained in pockefs in the
hub 72 of an operating arm 73. The hub 72

¢ seated against the pl@te 69 and is journaled
In a br cwllct T4 secured to the plate 69.

iree end of the M*n’l (3 1s pivotally connected

18 wnd

cause. the shutters o open Amz;ula jnove-
sifected by outward
movement of the plsto*'l 66, because as the

It will be understood that the
66 is kept from rotatin

- 68. The inclination of me 51911“:5:1 OTO0OVes 11

h25

_"30

the stem: 7 0 1g 8¢ choesen as Lo COnTr 01 t ne 6Xx-

tent of opening of the shutter vanes in pro-

portion to the extent to which {he plunger

=i

66 is moved cutward zmd the exte:m of move-

~ment of the plunger in turn is cbmroied by
%he temperature and consequent

eioped in the radiator, this pressure bemr“'
'"T-moJ fied by the port 63. |

t pressure de-

| ln&,md of employing an opemimﬁ arm 73

tegral with the hub a reducmﬁ; gear

g rod 18. Thu._,, i Kig. §, I show a hub

pinlon meshes with a gear 76 of

The rod 18 1s mvomﬂy mmwcted_

__"._ancl means controlled by suctlon of the e n-_
gine for opening the valve.

35

740

ameter.
_tO uDC “0““

72 ’Wlth a pinton 75 integral therewith. "T'he
oreater di-

- When the piston 66 moves
outwmch ‘the pl?l’OIl 75

the shutters. Ob“‘?’IOHSle the _pLECﬂ of bhe
grooves 1n stem 70 will be steeper 1n the con-
struction shown in Ifig. 8 than in uh.:...,..., ShOWIl
in Ifig. 5.

While T hz}ve hlust ated ‘md described a

preferred embodiment of my invention and

several alternative forms, I wish it to be
undemtood that these are to be considered

~merely as illustrative and not limitative of

Cot
o

e
&1

cluding

‘operable b j.pressme generated

the 1nvention and that my invention em-

hraces stich changes 1n form, construction

and arr anﬁements “of parts as fall within the
P! irit and scope of the foilowmﬂ* claims.

I claim: | -

1. In combination with an internal Con-
bustion engine, and its cooli o .gystem 1n-
a, ra dmtor means for con uroiww the
flow ot alr throu 0’1 the radiator, “‘nﬂ-cham%m
; n the radia-
tor for operating said centmimo means,

~and means effectwe only when the engine is

6D

flow o{ 211 thr ough the Iadlater

runn'ng  for oper atively cormec! ing
mechanism to the radiator.

2. In combination with an internal com—'
bustion engine and its cooling system in-

cluding a radiator, means for controlling the
mechan‘sm
mmated by pressure generated 1n the mdla-

The

so that as the AT SWings

the hub WH be

may.
be uqed between the hub 72 and the connect-

15 partially rotated,
turn'ng the gear 76, and thereby opening

seid

} 1,907,802

tor for operatmo* said means, sald mecha-
nism being normally operatwely discon-

nected from the radiator, and means respon-

‘sive to suction in the enome for operatively

connecting said me
3. In eomblnatlon Wlth an internal com- |
bustion engine and its eoolmﬂ system in-

~cluding a radlator means for comrolhng the

ha,msm to the radiator.

flow of air hrouﬁ‘h the radiator, means

- act uauea by pfessure gemera‘ted in the radia- -
tor o pela,umg the control means, a valve
between;
the radiator and the actuating means, and
engine for Opemng._.f

| - | .’-__80

4, Tn combmahon with an 111terna1 com-
bustion engine and its cooling system in-

J.
LOfr

"101111(,1,1]}7 closing . communication

means actuated by thﬂ-
the valve.

clurlmo a I‘achabor me%nﬁ-tor controlling

it

the ﬂﬂw of air ¢l 1"0116'11 the radia ‘5501‘ means .

actuated by pressure gener ated in: the radia-~

tor for Operatlno* the controlling means, a

valve na,lly closing commumcatm“l be—- .
twee hﬂ- rad %01" a,nd the actummg means,
means actuated by the engine for opening

the valve, and means tor holdmcr said valve

open as long as the engine Is running.

5. In combm{.,uon Wlth an internal com-

bustion engine and its cooling system in-

30

cluding a 1"admtor me :zms ftor controlliing

the flow of air through the radiator, means

actuated by pressure generated in the ra-
aiator for operating the controlling means,
a valve normally closing communication be-
tween the radiator and the actuating means,

e
ct

LU0

6. In combmatmn with an mternal com-- -

‘bustion engine and ifs cooling system- in-
ciuding a radiator, means for controlhnn‘ the
flow of air throuﬂ'h the radiator, means Cact-
uated by pressure generated in mﬁ radiator
for operating the controlhno* means, a valve
‘normally closing com ‘munication between the

radiator and the actuating means, means
controlled by suction of the engine for open-
ing the valve, and a clutch for holding the

valve open an til ‘said suctmn 1S reauced

practically to zero,

7. In cambmmmn Wlth an internal com-

bustion engine and 1its cooling system in-
cluding a mdlator shutter for the radia-
tor, means actus ted by pressure generated

n 'the radiator for cpeming the shutter,

a valve normally closmg communication be-
tween the radiator and the actuating means,
and means actuated by th-ﬂ engme for open-
ing the valve. | S

8. In combination with an internal com-

bustion encrme and its cooling system includ-

ing a radiator, a shutter for the radiator,
means actuated by pressure generated in thﬂ
radiator for opening the shui‘ter a valve

normally closing communication beiween the

radiator and the actuating means, Ineans
actuated by the engme for opening the valve,

110

1iD

_ill.-ﬂ.'\i-



1:?967:302-_

and a clutch for holdlucr the Va,lre open as

long as the engine is running..

‘normally clesing

9. In combmatlon with an mternel com-_
bustion engine and its cooling system includ-
ing a radiator, a shutter for the radiator,
means actuate d by pressure generated in the_;'
for opening the shutter, a valve
between.

radiator
communication

“the radiator and the actuating means, means

10 %

15

controlied by suction of the engine for open- |
vaive, and the clmch for holding

Ing the
the valve openr until Lhe suct on 1s 1educed
to practically zero. -

10. In combination Wlth an. 1‘1terual com-
bustion engine and its coohng system includ-
a shutter for the mdlatorj
means -sctuuted by pressure generated in

Ing a radlato

“the radiator for operating the shutter, a

g
St

tweeo the radiator and the actuating means,
means actuated by the engine for opening
' tﬂ.e Yﬂl‘v
-open as

0

AN

Ry

My
i L
i

5

the

valve normally closing communication  be-

tween the radiator and the EICEH&LHID‘ means,
Means

When the valve 1s closed.

In combination with an 111ternal com-
-- bustlou engine and 1ts cooling system in-
cluding a 1:’:t(:r,,hutor, a shutter ior the racha-
tor, means actuated by pressure generated

in the radiator for operating the soutter a
valve normally closing communication be-

a clutch for uoldmcr the valve

and a ]a,tch

operable to hold the valve opeu
12.

cluding a radiator, a shutter for controlling

the flow of air through the radiator, a -
spring normally holding the shutfer closed .

means actuated by pressure generated in the

- radiator for opening the shutter, a valve

normally closing communication betweeu the

radiator and the actl,lotlu-tr means, and means
“actuated by the engine for OpelllIlO‘ the valve.

13. In combluatlon with an internal com-
bustion engine and its cooling system in-

cluding a radlasor a shutter for controlhnfr

the flow of air through the radiator, a spring
normally holding the shutter closed means-
actuated by pressure generated in. the ra-
~ciator for opening the shmter a valve nor- -
msliy closing COTﬂlllllHlC‘lthIl between the -
means

racdiator zmd the actustmc}* means,
actuated by the engine for opening the vaive,

and a clutch for holding the valve open as
- long as the engine 1s running.

14 In comblnatrou with an mterual com-
bustion engine and its cooling . system In-
cluding a radlator

actuated hy the engine for opening
‘the vaive, a clutch for hol dmﬂ' the valve open
as long as the engine 1s runnmg, and a by-
DAasS for rehevmo plessure n tue radiator

lonfr as the engine 1s running, a
by-pass for rehevmcr ‘pressure in the radia-
“tor when the Velre 1s closed,

Tn combination with an internal com— :
-bustion engine and its cooling system in-

shutter for controllmg -

'Elow of air thr ouﬂh the radiator, a spring
- normally holdmﬂ the shutter closed mea,ns

actuated by pressure o'euersted n the radl-.
ator for opening the shutter, a valve nor-

mally closing communication between the

actuated by the engine for opening the valve,

bustion engine and its cooling system includ-

Ing a radmtor a shutter for controlling the
flow of air throucrh the radiator, a spring

normally holding the shutter closed, means

actuated by pressure generated in the radi-
ator for opening the Shutter a valve nor-

maltly closing commumcstlo.u Dbetween  the

radiator and the a,ctus,tmg means, and means
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said V.‘:LlVe ‘being formed with ‘a Dby- psssv
“adapted to reheve the pressure in the radi-
ator when the valve is closed. -
15. In combination with an internal com-

80

radiator and the actuating means,; means ac-

tuated by suction of the engine for opening
the valve, and a clutch adapted to hold the
valve opeu until the suctlon 1s reduced prac-

tically to zero. - _
16. In combmatlon Wlth an. mternal com-—

bustion engine and its cooling system in-
cluding a radiator, a shutter for controlling
9

the flow of air through the radiator, a spring

normally holding the shutter closed means
actuated by pressure oenerated. in- the radi--

ator for opening the soutter a valve nor-
mally
radiator and the actuating means, means.ac-

closing - commumcatlon between the

95

tuated by suction of the engine for opening

the valve, and a clutch for holdmg the valve

to zero, the valve being formed with a’ by-

pass to relieve the pressure in the radletor'

when the valve i1s closed.

- 17. Means for controlh.ug the shutter of
- the radiator of a water cooling system said
means comprising a cylinder, a piston oper-
100
“and means for leadmg vapor under pressure

able therein and connected Wlth the shutter,

from the radiator into the cylinder to dis-

place the piston and open the shutter, the
- cylinder being formed with an outlet port_
ada ted to be controlled by dlsplacement of
‘the-

‘open until the suction is reduced practi cally

100 |

110
p1ston to relieve the vapor. pressure mo

-the radiator. |
- 18. The combmatlon w1th the redletor of
“a_water cooling system and a shutter ‘for
the radiator, of a spring. normelly holding
the shutter. closed a cylinder, a piston con-
nected to-the. shutter and .operable in the

115

cylinder, means. for leading vapor under

to move the piston outward and: open . the.
shutter, the cylinder being formed with an

pressure from the ra dntor mto the cylinder o
120 . -

outlet port adapted to be uncovered by. the e
piston to relieve the: vapor pressure, the port

pera,ture of the radiator.

“being of such. form as to regulate; the open-

L Ing of the shutter In proportlon to: the tem125 |

19. The combination with thelradra,tor of:j--:'__._'f
a water coolmg system and a shutter for the

radiator, of a spring normally holding the o
shutter closed a cylmder a plston connected

130"
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to the shutter and operable in the cylinder,
“means for leading vapor generated by heat

in the radiator to the cylinder to move the

. piston’ outward and open the shutter, the

- @

relieve the vapor pressure, the port being
of such form as to regulate the opening of .

cylinder being formed with an outlet port
adapted to be uncovered by the piston and

. the shutter in proportion to the tempera-

10

ture of the radiator, and a valve for closing

communication between the radiator and the

cylinder, said valve being formed with a by-

~ pass to relieve pressure in the radiator when

-~ the valve is closed.

15

90. In combination with a radiator and a

~ shutter therefor, a spring normally holding

20

the shutter closed, a cylinder, a piston con-

nected to the shutter and operable in the
cylinder, means for leading vapor generated

in the radiator to the cylinder to move tae

1,907,802

ter, and utilizing suction power of the en-

oine to control said utilization of pressure,

whereby the shutter will open only when
the engine is running. " -

- 25. The method of controlling the open-
ing of the shutter of an engine radiator,
said' shutter being spring-biased to closed
‘position, which comprises the steps of utiliz-
ing pressure in the radiator generated by
“heat to open the shutter and utilizing power 7

U

of the engine to control said utilization of
pressure, whereby the shutter will open only

piston outward and open the shutter, the - '

‘cylinder being formed with an outlet port
~adapted to be uncovered by the piston and

~relieve the vapor pressure, the port being of

- 25

 between the radiator and the cylinder, and

such form as to regulate the opening of the

shutter in proportion to the heat in the ‘ra-
diator, a valve for closing communication

~ means for opening the valve.

30 _
“shutter therefor, a spring normally holding

21. In combination wi h a radiatof-and q,

 the shutter closed, a cylinder, a piston con-

85

nected to the shufter and coperable in the

“cylinder, means for leading vapor generated
‘in the radiator to the cylinder to move the
 piston outward and open the shutter, the
cylinder being formed with an outlet port

N adapted to be uncovered by the piston and
relieve the vapor pressure, the port being of

40

~_means for locking the valve 1n open posi- .
tion, the valve being formed with a by-pass

45 .
. to relieve the pressure in the radiator when -

such form as to regulate the opening of the
shutter in proportion to the heat 1n the

radiator, a valve for closing communication

“when the engine is running and will close
 as soon as the engine stops running.
In testimony whereof, I have signed this
specification. -~ o -
' - LOUIS G. HARTDORN.
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between the radiator and the cylinder, and .

-~ the valve 1s closed. | -

99. In combination with the radiator of

“an internal combustion engine, means for -
controlling the flow of air through the ra-
- diator, means actuated by pressure gener-

ated in the radiator for operating the con-

793, The method of controlling the open-

ing of the shutter of a radiator, which con-
sists 1n wutilizing pressure 1n the radiator

- relation to the opening of the shutter.

65

24, The method of controlling the open-
ing of .the shutter of an engine radiator,

~ which consists in utilizing pressure in the
radiator. generated'_by heat to open the shut-

~ trolling means, and means for relieving said .
_ pressure in predetermined relation to the
opening of said shutter. - 7 .

. generated by heat to operate the shutter and B
relieving said pressure in a predetermined

115
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