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PANY OF GTIICAGO ILLINGLS, A CDRPORA”IGN OI‘ DELAWARE

'lhe pmsem 11Went10n relates to thernlo-—"'
-stmtleallv controlled shutters for internal

combustion engines, ‘and is particularly con-

cerned with the pl‘OVlSlOﬂ of an impro fef‘l_
~ supports

shutter of the built-in type. _
The present anplmatmn ) dwmmnﬂ ap-

- plmltmn of my prior application, Serial No.

10

15

208,491, ﬁled April 9, 1928, f{)r mdmt{}l qhut-'

ters.

shutters and shell are carried directly by the

chassls of the Vehlcle thereb relieving the
Yy |

I Ltdlator core of excec,s Weloht and chmunsh-

ing the possibihity of radiator leaks caused
'by the support of any structure’ upon the_

less durable parts of a radiator core.

.20

25

- 35

.40

- 11ed by the radiator core and eliminating ‘tho

prior modes ¢f support which are a,pt to

50 dama ge the core structure.

“Another object of the invention is thé Dro-

radiator shutterq and. l‘admtm

111(:111(11110 means for carrying

ments which has been employ ed n the att"ua
tures of the prior art. - -
Another object of my invention is the pro-

vision . of a mnovel automatic thermostatic
shutter and radiator assembly in which the
~thermostatic element is carried by a built-in.
deceptqcle, forming a part of the radiator
- core, s '
“means for adjustably and releqsqbly sup- |

sald 1et:,eptflcle being provided with

portmﬂ said therm(}smtlc element,

| Another object of my invention is the pro-
vision of a novel adjustable thmmeat%wal-

ly actuated shutter structure cempmsmﬁ a
shutter and a thermostat with operative
mechanical connections, both supported by a
radiator core and means for adjusting the
relative 13081t1011 ot the thermostat in S%le

'COFB

Another ob]e t of ms mvenmon 1S the

provision of a novel shuttel and mdmtor'
‘core assembly comprising a shutter fr ame

supported directly upon integral flanges ca

One of the ob]ect% of Lhe ]_3T esent inven-
- tion'is the provision of a novel radiator and
~ shutter assembly, whereby the radiator. core,'

‘Ing  par ts

C_‘Ht

said

'-'_-_*_'.fi"-_":_ZGL,.g‘mal apphcatmn ﬁiea ﬂ_mnl 9, 1993 Snnal Iio 268,491, and in Germ ny J’mle 18 1928 Ihwded andl'
R S o this’ appllcatwu ﬁled April 1, 1828. -

Serial No. 851 4_7’9

H"U’.TL‘r ER FOR I"\TT'E‘RNAL COMBUSTION ENGINES |

Another | ob]ect of my mventlon is the B

pmwswn of a novel radiator core and shell

ssembly, whereby the shell may be secured
'to the {:ore by the same securing means which
the shell and core upon Lhe Vehlclef

chassis.

Another {)b]ect Of m} invention is the pm- :
~vision of a novel radiator spout s tructure,
“consisting 0{ a sectional radiator -spout -
whwh permits a simple and éfficacious mode
Aforego-
~without ‘lddlti{)ﬂ‘&l fwtemngﬁ_

o asgembly and attachment of the

means,

b

60

Another ob ect of the mventlon 18 the .

provision of a novel built-in shutter assem-

bly capable of long periods of service with-

cf false shutters for permanently closing

_ ~ the. lower openings of the radmtor core
vision of novel means of support for a ra-

- diator core,
- shell,
o p,.;u'ts directly from the chassis of VPhIClL]
by independent supporting means, eliminat-
ing the fastening means between these ele-

where the cooling ﬂum 1s hable to freeze
m extremely 1ow tempemtures '

An{}‘bher object of the invention ig the_ _
.pmmsmn of a novel radiator Shutter con-
trol including thermostatic means for actu-
ating a plm'ahty of shutters, means for ad- .

:]ustﬂm the position of said thermostatic
‘means to control said shutters and/or quick-

1y detachable means for moving said thermf}- _'

static means to Inoperative pesﬂnon

following description . and from the accom-

Refeumn to the drawings:
TFig.

vay to show the shutter structure:

I‘lﬂ' 9 1s cross-sectional elevatmnal Vlew.'_

L.M en on the line 2—2 of Fig. 1

Thg. 3 s &S 11111].;11 vlew Lalten on the 11116'
'3-—-4:) Of 1“10* ; | " | |

I‘rm 4 15 - medml cross-cectlona,l VIEW
of the radm or shell; |

I‘w 5 18 a mechal cross seetmnal mew

of the shutter frame and Shu ters'

core ;

attling, and Whmh includes a plurality

Fig. 6 1s a snmhr view of the radlator '

Gther objects and. advantages of my in- °°

vention will appear more fully from the

panying “dr awings, in which similar char-
~acters of reference indicate Slmllar partq'
‘throughout the several Views.

1 1s a front elev 1?1011‘1,1 view of my
bml -in shutter assembly partially broken

Jﬂﬂ
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Fig. 7 is a top view of the shutter frame
and actuatmn* mechanism

FKig. 8 is a plan cross- sectional view of
the shutter frame and shutters Wlth the top

5 frame member removed ;

Fig. 9 is a plan cross-sectional view of
the radiator shutters, taken just above the
lower end of the shutters,

Fig. 10 is a plan cross-sectional view of

10 the radiator shell and shutter fr ame, taken

below the shutters on a plane at 11ght angles
to the false shutters;

~Kig., 11 1s a plan view of one form of

sectional radlatm spout; - -
Fig. 12 1s a medial cross- sectlonal view

of the same, taken on the line 12—12 of

Ifig, 11; | .
I‘w 13 is a pla,n view of a mochﬁed form
of radlator spout; '
0. Fig. 14isacr oss-sectional elevetmnal view
aken on the line 14—14 of Fig. 13;
~ Fig. 15 is an exploded view of the shut—
" ters and shutter fr ame, showing in detail
- the attaching elements and conformatlon of
25 these members -
Fig. 16 1s an elevational view in partial

cross-section showing a modified form of

thermostat. support;

Fig. 17 is a rear elevational VleW - of the

30 Sftme, '
Kig., 18 1s a view similar to I‘10 16 of
{Lnother modified form of thermestet Sup-
port; ' -

FID 19 1s a rear elevational V1ew of the
35 demee shown in Fig. 18;

v Kig. 20 18 a view smular to I‘lo* 16 of

another modified form of thermestat sup-
port; -- -

Flo 2115 a 1ea,1* eleva,tlonal view of the
40 same; and

I‘m 922 is a view in perspectwe of the

supporting sleeve shown in Iig. 20.
Referlnw to Fig. 6, 23 indicates a radi-
“ator core hawno 2, pau‘ of lateral frame
45 members 24 and 25, preterably formed of
~ sheet: metal and fOI‘ll’llIlO‘ the sides of a
core of the usual construction having honey-
‘combed. channels, tubes or other members
90 and to present an increased cooling area for
the passage of air. The exact constr uction
of the honeycombed ortion of the core 1is
immaterial, and does not affect the merits

~of the present invention.

55 The side frame members 24 and 25 of the

core form the outer walls of the core, and

are provided with integral forwerdly pro-

jecting flanges 26 and 97 for the support of

“a shufter frame and shutters, further to be
-8 deeulbed

The integral anges 26 and 27 are Pro-
vided with elongated apertures 28 for the
attachment of the shutter frame by a plu-
rality of bolts 29, the elongated apertures

ry

65 peumttmg a elwht ad]uetment of the shut-

~vided with an aperture :

adapted to pelmlt the circulation of water

| cvhndrlcal member

ters and frame relative to the core. The
base of the radiator core 23 may be enclosed

by a sheet metal wall 30 and the back of-

the core provided with the usual conduit
31 for water circulation. Where the radiator
core 1s of less length than required to rest
upon the chassis membel I provide a chan-
neled sheet metal member 32 for support-
ing the core directly upon the chassis. The
channeled member 32 may have a support-
ing flange 33, transverse
vair of outwardly turned attaching flanges

langes 34 and a

70

75

35 secured to the bottom wall of the core by' '7

spot welding or other convenient fastening

means.
The upper portion of the radiator core in-

~ cludes a chamber having outsicde walls 36,

37 and 38, the rear wall 38 being prowded
with the ueual conduit for connectuw the

‘upper portion oif the. radiator to the water

jacket of an internal combustion engine. The
upper wall 37 and front wall 36 are pro-
39 over which is
welded a cast metal spout fitting 40 formed
substantially like an elbow, and having an
upper aperture 41 adapted to receive the
raciator spout. The elbow 40 does not pro-
ject above the body of the radiator core any
substantial dlstance n such manner that the
elbow is adapted to clear the top wall of the
radiator shell when the channeled member
32 has been placed upon the supporting
member 42 of the radiator shell (further to

_be described).

The elbow of the 1eumt01 1S edapLed to
receive a sectional spout 43 ot the top shown
in Fig. 2, comprising a substantially cylin-

| drlc‘ll membez having its lower end turned

down to form a shoulder as at 44, and
threaded as at 45 to 1t eomplememtmy
threads in the aperture 41. After the radia-

- tor shell has been placed upon the core, the

spout 43 may be inserted fromi the t0p of
the radiator shell and threacded into the el-
bow 40, thereby completing the assembly ot
the buﬂt 1n shutter unit.

The exact construction of the sectional ra-
diator spout may take the moditied forms

shown 1n Figs. 11 to 14 1nclusive, the most

essential features being that the epeut shall
be divided in two parts so that the core may
be slid into the shell and the spout inserted
through an opening in the top of the shell.
In the construction shown in Figs. 11 and
12, the elbow 40 1s formed with an upper flat
surface 46 and a flange 47 bounding the aper-
ture 41.

The spout 43 comprlsee a substantially
having an inwardly
turned flange 48 provided with a plurality
of apertures . 49 registering with threaded
apertures 1n the ﬂange 47, and the spout 43

may be secured to the elbow by a plurality
of screw bolts 50.

In the embodlment shown in Figs. 13 and

80

85

90

895

100

105

110

115

120

125

130
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25

o T ie cup shaped member 60 may be stamped
 from sheet metal, being formed with a small
~ cup 61 adapted to receive a complementary

, secured therein by a close frictional
jh(, nut 62 and the cup 61 are provided
B u"'th registering apertures 63 and 64, the 1
o dpu'ture, in the nut beimng threaded to receive
 the:stem of a bolt 65, h .Ewmg ) keri 66 and a
~lock nut 67. :

In the present case, tne, membel 60 18 also_.

| - jl_ﬂt (}
30

1 908 046

14, the elbow 40 18 pmmded w1th a 1"educed.
thr eaded end 51 forming a shoulder 52. and
“the spout 43 is formed with a complementary

threaded end 58 adapted to screw upon the

elbow 40. A pm 54 may be driven through

the flange 48 of the spout into the elbow
for permanently securing these elements

a0 &ll'lbt reiative.r otation.

At one side of the upper chambel of the
in order to clear the water
- condmuj I Pl"OVIdB a thermostat chamber 55
comprising a substantially cylindrical ShBEL_

dm tor core,

nietal tube 56 of sufficient length to tr Welbe

. the core, and secured at each end ; n 4 clreu-
15

lar opening 1n the Walls 36 and 38 bounded

by inwardly turned flanges 57 and 58.
The thermostats 59 pretembly consist of

wafers ‘which are

The tubular chamber 56 may be secured

to the flanges 08 by welding or riveting, and
e rear énd of the chamber 55 may be closed

by a substantially cup shaped member 60.

i1t

“formed with a lar ger annular cup 68 sur-

| _lry an outer flanoe 69 gecured to the wall 88
of the core (nmnber bv Weldmo or. other
The threaded
~the chassis of the particular vehicle to which
At 1ts forward edge, the
frame member 76 is provided with a ﬂange_
89 bent inward at substantially right angles
and turned back on itself to form an apron
90, which tapers from the top of the shut-
ters to the bottom and fills in the space be-

| -.,_40”

~on a supporting plate 71 by threading the_;
45
H0O
..rJV L]le bO].t 61

55

60

reunding the smallm cup 61, and is bounded

..-"

L,.Luwement fastening means.
bolt 65 is adapted to be secured to a hub 70

bnlt into said hub, and the chamber 55 is
irkewise pl-ouded Wﬂ:h& second plate T2 car-

ried by a similar hub 73 and operatively con-
- nected to the movable radiator shutters. '

F]. E .

ned

Between the plates 71 and 73 are con

2 plurality of thermostatic wafers prefer-
_ably of complementary form to the chamber
55 and adapted to slide in said chamber,

both during expansion of the wafers and
Ing ad]ustmem of their relative position

emagement with one side of the wafers by

a spring 74, which biases the shutters to

closed ]Joaltmnj and the thermostatic wafers

59 react against the plate 71 to actuate the
c,hutter When the engine tempel atme usess

a predetermined dmount
Tt will thus be observed that by means of
th{,, bolt 65 and supporting plate 71, the rela-

© tive position of the thermostats a9 may be
. -.-clmnwed at- will, and the tempemture at
uch the thelmostats are adapted to open
'Lhe. f-‘;huttus, mey be ad]usted by means oi

‘slidably.
mounted within the thn,,rmostat chamber 55
being supported at their rear end by an ad-,'i'
--3 nutably mounted plate 71. -

the end frame member 7
with an attaching ﬂdl‘lﬂ‘e 85, bent down at
substantially 1*1011’5 angles and the. flange

_ aumhal y attaching
the frame member.

“form - a channel except a _
where the ﬂa,nﬂe and a por tion of the frame
105

The plate 72 is kept in close

L

{ion. bv the lock nut 67.

“the bolt Ga bemg secured in ad]usted p051-.'
The opposite end

of the thermostat may be directly connected

to the movable shutters without any inter-
- mediate adjusting devices, and the adjusting
device may be hidden beneath ‘the hood oi__
‘the internal combustion en oime. -
1 shall now describe bl1e 1‘:;1(11:11;01* shuuter-

21, together with the operating mech-
anism. between the thermostats and the shut-

Referring to Fig. 15, I have here il-
lustrated the 1111proved shutter frame con-

1,1111 ¥

ters.

0

struction, consisting of an end frame mem-

ber 75 at "the top, a pair of side frame mem-

“bers 76 and 77 and a second end frame mem-
| b or 78 at the bottom. =~ )

80.'

~The end frame member 75 compmses a

sumbed

At each end,
5 may be prowded

of a plurality of shuttels 84..

79 may be widened as at 86 to provide an

The  side fmme ‘mem hels

ing a narrow flange 87 bent mw.;ud at f»*ub

_ (6 mw be.
f01 med of a sumilar strm of sheet metal hav-.

_saeh‘t metal strip, preferably of steel, hav-
ing a downwardly extending flange 79 on.
its front side adapted to cover a non-rat-
~tling bearing strip 80, further to be de-
lhe frame member 75 may also
“be formed with a depending flange 81 at its
rear edge for stiffening the same, and is
-jpromded with a plurahtv of equally spaced
apertures 82 for receiving the trunnions 88

85

90

95 .

ﬂanﬂe 0N the hont 01_

100

%tantmlly right anglﬂs on the rear edge to

member have been cut away to accommodate

1t 15 applied.

tween ‘o rectanﬂular fenestration for the

shutters and the inner edge of the shell 20,
where the shape of the uﬂﬂ'lll& hood t‘lpela.

to the top.

The ﬂanoés 89 and apl on 90 do not ez&tend'_'
the full leneth of the frame member, but
terminate at the lower end of the Shﬂtt@l‘%

where the main body of the frame members
76 is formed with an upwardly extending

ber 78. The frame members
provlded at their lower ends with an out-

wardly extending flange 93 located substan-
'-tI&HV 1in the phne of the apron 90 and fit-

the bottom 88,

110

1:_15 L |

corner 91 adapted to fit beneath the 1101'"1-_ '
zontal flanoe 92 of the bottom frame mem-

76 are also-
125

ting against the rear side of the false shut-

3ters 9% at their outel edoe to 1"emf0rce and
.:support the same. ' -



1=

The lower frame member 78 comiprises a

stamped sheet metal member, preferably of

10

15

h 9:;’:=.is-.a11'_a.lf)ér‘tm'e-l% adapted to register
u'ith the engine shaft for the insertion of a
crank, and this aperture may be finished by ¢
a stamped sheet metal ring 130 having an
0111:@1 annular bead 131 and an 1nner flange

- 95

30

40

50
55-
e

the' left in Ifig
e

jecting

“steel, having a plurality of false shutters 95

of the same size as the shutters 84 stamped
therein, together with a substantlally flat

 edge 96 for engagement with the inner edge
of the shell 20,

“The outer edge 97 of the
false shutter plate 94 conforms substantla,lly
to the inner boundary of the shell 20 pro-
beneath said boundary and being en-
hae'efi thereby. The frame member 78 may
be formed with a pressed bead 98 at the
upper end of the false shutters 95, one side

of the bead comprising the horizontal flang oe

of apertures 99 to
At

92, having' a plur aht
recelve the trunnions of the shutters 84.

each end the flange 92 is slit as at 100 and
turned: up- to form an attaching flange 101

of sufficient width to be received 1n the.
50

channels 102 of the side frame members.
Centrally located 1n the false shutter plate

132 adapted to fit 1in the aperture 129.
- 'The aperture may be closed by a stampeu

metal cap 133 having an inwardly turned

annular flange 134, adapted to fit the bound-
ary of the Ha,ncre 132 and the cap 133 may
be secured 1n place by a palr of spring

fingers 135 engaging the flange 132 and se-
cured to Lh(, cap bV a rivet 136.

The false shutter plate 94 1s thus ada,pted
to .permanently close the lower end of the
racdiator core, and provide a finished  ap-
pearance Sllllul‘htlllﬁ' shutters which extend

the full height of the fmnt of the radiator.

The shutters 84 comprise strips of sheet
metal, preferably steel, outwardly curved

as-at 103 and having one edge 104 curved
about a rod 105 which pre]ects at either

end of the shutter and forms the trunnions
T 83.

The opposite edge of the shutter is
formed: with a pressed curved groove 106

adapted to fit against the curved portion 104
of the adjacent Shuttel to completely seal:
the ilmtervening opemno* when the shutters
are 1n closed posﬂzlon and each of the shut-

ters 1s provlded with an actuating-arm com-
prising an imnwardly turned "antre 107 at its
upper end and having an aper ture 108.

The shutters may be secured together for
simultaneous actuation by a shutter bar 109,
provided with a plurality of rivets 110 pass-

ing through the apertures 108 in the flanges

107 on the shutters. The actuating bar 109
bears a‘rivet 111 projectino upward through
an arcuate slot 112 in the upper frame mem-

ber 75, the rivet 111 providing a pivotal
.comlectlon with a link 113. The actuating

bar 109° a,nd the link 118 are bchSed towa,rd

118 to the hnk 113.

INg H1ealls,

7 by a coil spring 74, se-
._-cmed to one end of the link 113 by bemg

Thooked -&bo’u’t’l a rivet 114 and secured at its

other end by being hooked about a rivet

115 carried by the frame member 7.

At a point opposite the thermostat cham-

ber 55, the frame member 75 carries a rivet

116, Whid’l pivotally supports a bell crank

11( formed for convenience of a triangular
p1ece of metal and pivotally secured as at
The other corner of
the bell crank 117 is pivotally secured by
rivet 119 to a *)f()l{e 120 1n which a connect-
g rod 121 may be threaded or otherwise
secured. The connecting rod 121 has its
opposite end secured to “the hub 73 of the

plate 72, which bears against the thermo-
static wafers 59.

The foregoing structure of the shutter
and fchua,tuw_111@*‘*11.:11113111 may be assembled
together as a “whole up to and including the
plate 12.- The assembiy ot the shutter and
frame ‘members may ba accomphshed as

follows:

The shutters 84 may be frst pwotally
onnected by means of the shutter bar 109
Mld the side frame members 76 may be at-
ta,ched to the lower frame member 7S. In
ttaching these frame members, the attach-

ing-ﬂange 101 1s received in the channel 102

and the lower edge of the apron 90- rests
upon the upper flange 92 of the false shut-
ter plate. The flange 89 and apron 90 pro-
ject past the attaching flange 101 and pro-
vide a finished side for the front of the
shutter frame, and the flange 101 may be
secured to the side frame member by spot
welding, rlvetmg or other convenilent fasten-
The shutters which are secured
together by the actuating bar may then have
their lower trunnions inserted in the aper-
tures 99, and the upper frame member 75
may be put in place with the upper trun-
nions 83 in the apertures 82.

The attaching flange 86 of the upper
frarie member is ada; pted to be riveted, bolt-
ed or spot welded to the upper edge of the
apron- 90, while the attaching ﬂ.;mgje 85 1s
received in the channel 102 where 1t 1s
similarly fastened. The cut-out space be-
tween these flanges receives the upper edge
of the flanges 89 and the apron 90, per mit-
ting the ioreo oing method of assembly
which. pr ovides a frame member that is
light, durable and very strong.

In order to ouard against the rattling of
the shutters 84 I pletel to provide resili-
ent members 80 and 122 for pressing against
the ends of the shutters and the ends of the
lower trunnions respectively. The anti-
rattling member 80 comprises a sheet metal
strip having an attaching flange 123, a

flange 124 “at Substantlally 110111; anmes
thereto and a flange 125 parallel to the frame

member 75, and pr rovided with a plurality of
apertures which’ register with the apertures
82. The Wldth of the ﬂange 124 1s substan-
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20 Sheat metal membel having exterior walls

137, 138, 1389 and 140 Whmh conform to the

1,908 0_4_6 ]

tiall y eqml to that of the ﬂanﬂ*e 7 9. fmmmcr'

~ a box-like enclosure through which the trun-—

- member 78.

10

nions. 83 pass, and the ﬂanfre 195

against Washers 126 on the upper ends of the

9 shutters, urging the shutters : against washers
197 between the shutters. ::md lower frame
__ The anti-rattling member 122
-is of similar for m, but is not
_registering apertures, its lower flange 128

1esﬂlent1y engaging the ends of the rods
105 which form the trunnions for the shut-
- ters.

122 may be secured to the upper and lower

~ frame members, respecflvely, by spot weld-
- 158

o fastemnn means,
prefer ablv secir ed to the frame members be-
___'fom the shutter frame is. assembled.

111(}',3{; the ﬂan% 123, or other convenient

-and these members are

‘The radiator shell 20 comprises a finished

_'-'f-hape of the hood desired. The exterior

25

‘walls 140 and 187 merely extend down to a

point sufficient to cover the radiator core,
while the forward edges of these walls pro-

ject downward as at 141 to enclose the outer

~edges of the false shutter platea-

The bot-

. -tc:m wall 1492 may likewise conform to the

- 80

boundmy of the false shutter plate. The
shell 20 is provided Wlth an mwardly eX-

tending flange 143 on the walls 137, 140
“and, 142, “this flange projecting over the

~apron 90 and the ﬂ‘mﬂe 96 of the false shut-

ter phte
9% appearance for the shell, the flange 143
‘may be turned backward as at 155 and

- vided with a contacting flange 156 substan-

TIn order to provide a finished
Pro-

tially parallel to the aprons 90 and to the
boundary 96 of the false shutter plate The

upper front of the radiator shell is like-
~ wise provided with a depending flange or
wall 144 arlapted to project down over the

“shutter mechanism to a point just below the

-'t?on

50

. upper end of the shutters.

50 provided with an aperture 148 which is
' - hnished with a cast metal crown piece 149

~ having

-:_55.

anid 140 O:E the shell.

upon the chassis of the vehicle.

The me.thod of qsgembly of the 1ad1at01

presses

provided with radiator core.

Both the anti-rattling members 80 and

‘be observed that the di
~consists in placing the shell upon the core

.'11143 CI'OSS
shutter and

The wall 144 is
5 preferably outwardly curved as at 145, hav-
| ”11141:- an inwardly extending flange 146 ‘Lt its
mwel b(mndary and a conta,ctuw flange 147
engaging the shutters when in closed p051-'

‘The upper wall 138 of the shell is

an  aperture 150 1ocated to lecewe
iihe 1admt0r spout 43. | - '

“In order to support the ladmtm Shell ch-—:-
% :twtly upon the chassis of the vehicle, I pro-
vide a transverse frame member 151 com-
prising a relatively thick strip of metal hav-
- Ing upw ardly turned ends 152, which may

. be spot welded - Wlthlll the outer walls 187
The supporting mem-

ber 151 is-adapted to' rest directly upon a
' -_tmnsverse, frame member 153 of the chassis
~and. provide direct support flom the shell

core, shuttel unit and shell is as iollows

=

The shutter frame is attached to the radi- |

ator core by a plurality of bolts or:other
convenient fastening means, passing through
the side frame members 76 and the integrai
attaching flanges 26 on the radiator core,

the speut 43 hwmﬂ been removed from the

be slid

“The shell 20 as shown in Fig.

4 may be placed upon the combined core
and shutter by tilting the upper end of the
~core backward so that the shell may

un fl om below with the false s,autter apr 0*1_”"

projecting between the supporting member
151" and the lower flange 143.

iculty here involved

Tt should.

80

and shutter when a part of the shell goes

"behmd the shutter and another part goes.
“in front of the shutter, and this is accom- -
plished by sliding the shell up about the

false shutter apron.

When the shell has r'e;ached the 1 propel ele- .

vation relative to the core and shutter frame,

the top of the shell may be swung to the

right in Fig. 2, over the top of the core until 9

90

tlm aperture 150 registers with the aperture

41 of the spout, Whereupa:}n the spout 43 may
T'he core

~and shell may be secured together at their
lower ends by bolts 154 passing through the
supporting member 33 on the core through
the supporting member 151 on the shell Etlld

be affixed as previously described.

through the chassis frame member 153, when

the complete device 1s assﬂmbled upon the
chassis of the vehicle.

100

It should be noted that When the suppmt- -

‘bar 1s used, the radiator shell,

The 0pera,t10n of the autematlc shuttel IS
as follows: -

When the tempex a‘tme of the 00011110* ﬂmd -

reaches: the boiling point, the heated water
and its vapor will come in contact with. the

thermostat chamber 56 heatan' the wafers
59 which expand, moving the plate 72 out-

radiator core must be complete—?
ly assembled before the assembly is installed
‘upon the chassis of the automotive vehicle:
‘but when the cross bar is not employed and
~some other means of support is used for the
shell, the elements may be separately
--sembled with the chassis of the vehmle

as- o

ward and rotating the bell crank 117 in a ..

counterclockwise (:111 ection. The link 113

‘will then move to the right, drawing with it
the shmtel bar 109 aO‘amst the tension of
‘the spring T4, opening the shutters 84, which

pivot toward the core. Upon 00011110' of the

engine and the fluid in the water Jacket,
the w: afers 59 will contract, permitting the
spring 74 to return the p‘lrts to the position 1
8. The temperature at which
‘the thermostat Wlll actuate the Sﬁuttels, may
‘be determined by relative position of the

shown in Fig.

thermostats and the thermostats may be. ad-
msted by means 0{’ the bf)lt 6’5
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Referring to Figs. 16 to 22, I have here
illustrated several modified forms of sup-
port for the thermostatic wafers 59, and 1t is
to be understood that these modified forms
may be substituted for the device shown in
Fig. 8. Each of these modified fornis not
only includes means for adjustably support-
ing a thermostat, but quickly releasable

means for releasing the thermostat and cauns-

ing the shutters to close when desired.
- It 18 often desirable to close the shutters

~on an automotive vehicle immediately, al-

15

20

23

though the engine and thermostats may be
hot as when a car is driven in warm condi-
tion, to be washed. Under such conditions
the shutters should be closed 1n order that the
water may not penetrate the hood and spray
upon the heated engine, and it has been
found that mechanics will try to force the
shutters shut, damaging the thermostats and
forcing them out of adjustment. .

It 1s also desirable to quickly close the
shutters when parking the car in cold weu-
ther in order that as much heat may be re-
tained in the engine as possible, and for this
purpose I -have provided means for moving

- the thermostat to inoperative positoin.

30

35

40

45

50

55

Referring to Fig. 16, the thermostat cham-
ber 55 may be formed by a substantially cup-
shaped member 160 having a flat bottom 161

‘and an outwardly projecting annular flange
162. The opposite end of the cup-shaped

member 160 may be provided with an out-
wardly projecting flange 163 fitting snugly
against the inside wall 164 of the radiator
and the flanges 163 and 164 may be secured

together by welding as well as by the rivets
165 formed upon the posts 166. '

It should be noted that the thermostat
chamber 55 1n the present embodiment does
not extend completely across the radiator
core as 1n the previous embodiment and the
forward end of the chamber 55 may com-

municate with a tubular conduit 167 through
which the connecting rod 121 may pass to

actuate the same mechanism shown in Fig.

3. The tubular member 167 may be welded

to the annular flange 162 of the thermostat
chamber and to the annular flange 168 pro-
jecting inward from the forward wall 169
of the radiator core. S '

The thermostats 59 are preferably thermo-
static waters filled with a volatile element
capable of great expansion, and they are
slidably supported in the chamber 55 and
retained between the thermostat engaging
plates 170 and 171. The thermostat engag-

ing plate 170 1s carried by the connecting

rod 121, while the other plate 171 is con-

nected by an adjustable member 172 and the
" plates 170, 171 are preferably of smaller

area than the sides of the wafer in order that

 they may engage principally at the central

portion of the wafer where expansive move-

ment 1s at its maximum.

kerft 175 and

frictional fit in the cup 177. -

clockwise direction, engaging

Under normal conditions the adjustable
member 172 is fixedly secured in the posi-

‘tion shown in Ifig. 16, while the connecting
tod 121 is biased toward the right 1n Fig.

16 by the spring 74 (Fig. 7) which biases
the shutter to closed position, and the waters
59 are resiliently held between the plates

170 and 171. | ‘
The adjustable member 172 may consist of

a threaded rod or bolt passing through an
aperture 178 in a cover plate 174. The ad-
justable rod 172 may be provided with a
is adapted to be threaded in
a circular nut 176 which is fixedly secured
m a small cup 177 formed in the cover plate
174, The nut 176 may be held by a close

The adjustable rod 172 is also provided
with a lock nut 178 and it will thus be ob-
served that the-thermostat engaging plate
171 against which the thermostats react to
actuate the shutters, may be moved back
and forth by the adjustable rod 172 and
tlie action of the thermostats may be con-
trolled by adjusting their position relative
to the radiator core and the shutter. This
adjustment may be retained by means of a
Jlock nut 178. | -

The cover plate 174 may be supported 1n
position to close the thermostat chamber 55
and to carry the adjustable rod 172, by a
plurality of posts 166. For this purpose the
cover plate is provided with a circumferen-
tially extending slot 179 for each of the posts
166, and the slots 179 are of sufficient width
to slidably receive the reduced portion 180
upon the posts 166. The posts 166 are like-
wise formed with shoulders 181 between the
reduced portion 180 and the cylindrical por-

tion 182, and with heads 183, and the slots

179 terminate at similar ends in circular
apertures 184 adapted to slidably support
the covers upon the cylindrical portions 182
of the posts 166. =~ ' o

The cover is also pro?idéd with a pair of
stamped radially extending lugs 185 and
it will thus be observed that the cover may

be rotated in a clockwise direction in Fig.
17 until the circular apertures 184 register

with the cylindrical surface 182 of the posts,
after which the cover will be shd out upon
the posts until it engages the heads 183.
It will thus be observed that the cover
plate 174 is provided with quickly releasable
securing means for moving the thermostats

59 to inoperative position, and when the

cover plate is in- released position, the
amount of expansion of the thermostats 1s
not sufficient to actuate the shutters to open
position.  When it is desired to place the
thermostats in operative position again, the
cover may be slid on the posts 166 until
it engages the rear wall of the radiator core
when the cover may be turned in a counter-
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'L-hou]dus 181 upon the posts

~ position.
- 10 -

> the flange 188 upon the cover plate.-
. cover: plate may then be formed with an
Inwardly extending annular flange 189 for

_51;-908,;.043‘

{uhuqtmmt of the thermostats is not dis-

turbed by such a releasable device and the
thermostatic shutter is adapted to z‘omm 11:5-_
‘proper ad ]usiment permanently. '

“Referring to Figs. 18 and 10, I h,; ﬁ,, he‘

dlustz ted .:umther modified Imm of means

for moving the thermostats to inoperative

and their chamber may be exactly the s
as 1n the previous embodiment except thai

the cover plate 186 may be fixedly suppor tﬂd .
upon the radiator core by a plw"mht ot bolts

187 passing through the flanges 38, 163 and

- guiding the Ld]ustable rod 172 a 1{‘1 the cover

. cover plﬂtg 186, the rod 172 has 1ts circu-
lar

Fformed ‘at the center of

.25
30

35

- rod 172
the wing plate 194, but if it 1s desired to
nove the th lrmosmts to inoperative posi-

-'_':.'_'_4{'};';1011 this may be _zlccompmhed by turning

| wmﬂ‘s'
also supports a pair “of. poats 196 riveted

ent 1a} slots

plate HMY be provided with a plurality of
cucunumentmﬂy extending slots 190, “ter--
o IllllleLTIl(}

"_tme& 191

at: similar end% n cm,uhu a,pa:;l-
Inc,iead Gt huzw cmmud ci 1"{,(,L1y b}f IhL

nut 192 medly becmed in-a cup 193

plate 194 which
mhally extending
95 like a wing nut. The plate 194

also CHlled a pa,lr'oi

thereto .-:};zd ‘)mvulc;d with (*vlmdu al sur-
taces 197 adapted to slide in the cit cumfer-

.1_}0 and the he: ads 198 of the
posts 199 am-ad&pied to pass tmmwh ‘the

clrenfur apertures 191 - .
The lock nut 199 is .:uhlpt(,d to eng dg@ the

outer amhmg of the cup 193 and retain the
- 1 ts adjusted position relative to

thg wing pLLL(, 1% moa cmmterclockwme

'"T

| terwﬁn the El]i)@l fures 191 The wIing plat;,

194 may then be moved to the right in Fig.
45

18, removing the support: from the thermo-

. -atnts 59 .:111{‘ permitting the shutters to close

~if they are then in open position.

The cover
plate 186 may be provided with one or more

ammped projections 200 to 11'1(..‘51011&11}7 en-
“gage the wing plate 194 and 1‘@&1111 it

. {he position shown in Fig. 19.

60

'mmtw support in . which
chamber and its cover plate may be sup- ¢
ported 1n. the same ianner as in. I‘W% 18'

' *H]d 19.
“In thl‘% mnbodmlent Lhe Covel ]j‘late 2{}1 15

~ Referring to Figs. 21 Mld 29, I hwe hu'a;
Iubtm ed nmhex modified. fm;m of ther-

];1»&, unl‘my ﬂnmgd with an outwardly
tending annular flange 202 capable -of c:h&-—

~ably iesel“mlw a supporting sleeve 203 which
is threaded to receive the af“’t]ust ble rod 172,

‘The. supporting slesve 203 comprises . a
"ﬂhSLﬁ tially eylindrical member having a

thleaded bole 20:1: eztendmfr thmugh the'

The ori ﬂ‘mal
3E}(LJ

extending away from the head.

lhe structure of the the: 'mostats
' ame

The.

which the core and shell are
carried by the chassis of the vehicle and tne -

point.
capable o1 lmm periods of rough usage, with-

]"-e the1 mostat

s.:une ,.:111d lmvmfr a. lmurled annular head

«lots 207 which terminate in 51101. lota 208

7

The sleeve 203 is also prowded with
~a pair of slots 206 extending from one end

of the sleeve to the head and conmmunicat-
~ing with the circumferentially extending »

70

'LFhe cover plate 201 1s al&:o pr wuied W 1th

a pair of Inwardly extending lugs 209 car-
uul by the annular flange 202 and the luga
209 are adapted to project into the slots 206.

Tt owill ¢t

thius be observed that when thp_
Iugs 209 ave engaged 1n the ‘:l()tS 208 as

75

%hmm in Fig. 20, the reaction of the tnel-]

mostats 59 dlld nressure of the: spring 74

will tend to keep the. sleeve 203 1n such posi-

tion, bu*“ the sleeve may be pushed inward
by means of the knurled head 205 rotated
founterdoclﬂ“l% m Fig., 21 until the lugs

209 reach the slots 206, wher eupon the sleeve'
may be withdrawn to the right i Fig. '

the rod 172

20.

In this embodiment as Wdl
may be retained in adjusted 13(}5311:1()11 by the
lock nut 199 and it will thus be cbsery efl that
the position of the thermostat may be ad-

“Justed to control the action of the shutter.
ame time, the thermostats may be
move:d 10 111013%%11‘@ position at any time
by means of the sleeve

At -the s

ably mnmd 1;3?' the cap 201. If desix ed, the
slots 206 may be provided with pins 210 pre-

ventmg co mpie!‘e withdrawal of 'ihe sleeve
203, -

Iy ‘a 111

vided -110 el radiator shutter assembly 1n

both directly
shutter frame is supported by ‘fﬂi’euml at-

IﬂOatdtlE‘ n"}.ech.:mlsm 1s more quickly respon-

us be {}1}‘-;'81?{..{1 ihat T have pro-.

80
i

90

203 which 1s releas-
Q95

100

taching flanges carried by the core. My ther- o

‘"‘*i"i"e to temperature C()Hditl ons ot the engine

M a temperature point where it is desired to

have shutters qmckhf actuated to the open :

position, and my thermostat mayv readily be
admmtd to open the shutters at the desired
lﬂe radiator and shutter assembly is.

out possibi hty of damage to the fragile
parts of the radiator core .;md W’lthout Caus-
Ing any rattling. - -

Bﬂ; radiator shutter alw umudes:. meaiis
for adjusting the position of the thermo-

qmc dy detach rable means: for moving the
thermostats to inonerative position, Wl jereby

hm_e

Mo
do not wish to be limited to the preuse ce--

21i-changes "mtlnn the SC()pe f the append f—ﬂ

_cimms

trom the spirit of the mv{,ntmn and I

110

T

“stat t(} control the action of the shutters and

the 5}111‘[1;915 may e qumlny Ci()%d clt aiy ;_;3.' '

VVh e T have 11111%t1*1ted fmd descmbbd a
f—pwmc embodiment of my invention, many
MO hﬁ(*fatlom may be made without depmt-

_T‘Ei""‘_.‘:-fl"t :i:{}l"ﬂ_l but d@oll“ﬁ tO &“’311 1113?(‘.:@“? of
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a radiator core having

Having thus described my invention,

what T claim as new and desire to secure by

Letters Patent of the United States 1s:

1. A built-in radiator shutter, comprising
a radiator core having a water box, said core
having a core band with integral forwardly
nrojecting flanges, a shutter unit having a
plurality of shutters carried by said flanges,
a thermostat casing located 1 sald water
box and adapted to slidably support a plu-
vality of thermostatic wafers, operative
mechanism between said thermostatic wafers
and said shutters, including a connecting rod

having a pressure plate for engaging one

side of said wafers, a cover plate for said
thermostat casing, said cover plate having a

quickly detachable connection with said

water box, an adjustable pressure plate con-

nected by said cover plate for engaging the

opposite sides of said wafers and stop means
carried by said water box for limiting the

nosition of said second pressure plate when

said cover plate is moved into position to re-
lease sald thermostatic wafer. - |
9. A built-in radiator shutter, comprising
a water box, said
core having a core band with integral for-
wardly projecting flanges, a shutter umt
having a plurality of shutters carried by
sald flanges, a thermostat casing located 1n
<aid water box and adapted to slidably sup-

port a plurality of thermostatic wafers, op-

3D

40

45

- 80

fiow of cooling air about an internal com-

D9

.80

| 65

erative mechanism between sald thermos-
tatic wafers and said shutters, including a
connecting rod having a pressure plate for
engaging one side of said wafers, a cover
plate for said thermostat casing, said cover
plate having a quickly detachable connection
with said water box, an adjustable pressure
plate connected by said cover plate for en-
oaging the opposite sides of said walers

‘and stop means carried by said water box

for limiting the position of sald second pres-

‘sure plate when said cover plate is moved

into position to release said thermostatic

~wafer, said second pressure plate being acd-

justably supported upon said cover plate
by a threaded member, and means for fixed-
ly securing said threaded member in any

) adjusted position.

-3, In a radiator shutter, the combination
of a plurality of shutters for controliing the

bustion engine, with a thermostatic device

for actuating said shutters, direct mechani-
cal connections between said thermostatic

device and said shutters, whereby said ther-

mostat moves sald shutters to open posli-

tion at a predetermined temperature, and
quickly detachable means against which said
thermostat reacts' in moving sald shutters,
said quickly detachable means being mova-

ble out of the range of expansion of said
thermostat to render said thermostat inoper-
‘ative to open sald shutters. | '

8 . 1,908,046

4. Tn a controlling deviee for therimostatic
shutters, the eombination of a radiator core
having a water box with a thermostat chai-

ber located in said water box, said thermos-

stat chamber comprising a substantially cy-
lindrical member having a tube communi-
cating with the opposite side of said water
box, an actuating rod movably mounted 1n

said tube, and having a pressure plate, a

plurality of thermostatic wafers engaged by
said pressure plate, a cover for said thermo-
static chamber, quickly releasable means for
supporting said cover on said thermostatic
chamber, and a second pressure plate ad-
justably mounted on said cover to engage the

opposite side of a series of said thermostatic

waters. o o o
5. In a controlling device for thermostatic
shutters, the combination of a radiator core
having a water box with a thermostat cham-
ber located in said water box, said thermo-
stat chamber comprising a substantially
cylindrical member having a tube commu-
nicating with the opposite side of said water
box, an actuating rod movably mounted 1n

said tube, and having a pressure plate, a

plurality of thermostatic waiters engaged
by said pressure plate, a cover for said ther-
mostatic chamber, quickly releasable ineans
for supporting Sa.igl{ cover on said thermo-
static chamber, 2 second pressure plate ad-
justably mounted on said cover to engage the
opposite side of a series of said thermostatic

wafers, and an adjustable connection between

said second pressure plate and said cover,
comprising a threaded member, and means
for securing said threaded member 1n any
adjusted position. -

6. In a controlling device for thermostatic
shutters, the combination of a radiator core

‘having a water box with a cylindrical re-
ceptacle mounted in sald water box and
. forming one of the walls thereotf, a tubular

member communicating with said receptacle
and passing through said water box to the

opposite side of said water box, a cover for

said receptacle having a centrally located
sleeve, said sleeve having a pair of radially
projecting lugs, a plurality of thermostats

1n said receptacle, a support for said ther-

mostats comprising: a pressure plate and a
threaded rod, and a guide for supporting
said rod, said gurde having axially and cir-
cumferentially extending slots for receiving
said Jugs, whereby said support may be re-

‘moved frem engagement with said thermo-

stats to render a shutter inoperative.

7. In a thermostatic shutter installation,
the combination of a radiator core having a
water box with a radiator shutter unit car-
ried by said: core, a substantially cylindrical
chamber formed 1n said water box, a ther-
mostatic device slidably mounted 1n said
chamber, means for engaging one end of

said thermostatic device and actuating said
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~with a socket, quickly releasable means for
“securing sald cover on said chamber, a men
ber in said socket having a thremded bore,

10

15

sald chamber, means for e
~of said thelm()stfltlc dewce and flctua,tmg

1,908,046

Shut'ters, a cover for said chamber formed

and a threaded member for engaging the op-

postte side of said thermostatic device, ad-
Jﬂsmbly mounted in said bore to l‘eﬂuLLte

the action of said shutters.
8. In a thermostatic shutter 11151;&11&’51011
the combination of a radiator core havmn‘

a water box with a radiator shutter umt

_ said core, a substantially cylin-
drical chamber formed in said water bm:'

arried b

a thermostatic device slidably mounted 1n
engaging one end
said chamber

said shutters, a cover for

. formed with a 50@1{(% 3] member in said sock-
et having a thrmded bore a threaced mem-
l}_el'__ for engaging the onposme_.;ldu of ,531(.‘1

thm mos’mtic dewcg, adjustably mounted in

aid bore to regulate the action of said shut-

_ tu% a plurahty of studs carried by said

925

W LL{,I‘ box for engaging said cover, heads on

sald studs, and annular shoulders carried by

said studs adjacent said water box, said

“cover being provided with slots- with en-

30

85

Jargements whereby the cover may
cmed between said water box,.ﬂnd said an-
“nular shoulders
"i‘.’iul
device.
9. In a thermostatic 511utter 11513%3@11;,%101’1 _
the combination of a radiator core having 2
“water box with a radiator shutter unit car-
‘ried by said core, a substantially cylindrical
chamber formed in sald water box, a ther-

be - ge-

are moved 1nto engagement
sald heads to 1ele.;1fse sald tlermosmnc

“mostatic device shdably mounted 1n said

- _4‘0- chamber, means for engaging one end of

said thermﬂsmmc device and autuatmo ga.1cl
slmttezs a cover ftor said chamber formed

with a socket a member in said socket hav-
mg
for engaging the oppogltﬂ side of said ther-
‘mostatic de vice, adjustably mounted in said

a threqded bore, a threaded member

~ bore to recrulate, the action of said shutters,

511

- mined positions with respect to said cover

-

‘between
‘cover, whereby said threaded device may as-

and a selsctive securing device mterposed
said threaded member and said

sume any one of a plumllty of predeter-

to release said thermosta,tm device.

and a

_ hu‘tterg, said latfer means

o

a Ieleabable member hmnﬂ a pair of headed

studs adapted to be maelte& in said slots and
a thermostat wppm"tmﬂ member projecting

through said cover and ca *]*1@(1 by said ve-
1@&53}310 member.

11. In a thermostatic huttw installation,

the combinhation of a radiator core having
a water bo*& with a radiator shutter unit car-

ried by said core, a ﬂubstzm"ually cylindrical

chamber formed in said water box, a ther-

70

mostatic device slid &bly mounted in said

chamber, means for engaging one end of said
thermostatic device and actuatmo said shut-
ters, and adjustable means for engaging the
opposlte side of said thelmo:t%tlc “device for

80

regnlating the action of said shutters, com-

prising 2 cover for said chamber, sald COver
having an aperture and euwe& %lots 9 re-

1635211}16 mempoer having a pair of headed
studs adapted to be inserted in said slots
thermostat supporting member Pro-
jecting through sald cover and carrvied by
said releasable member, said releasable mem-
ber being formed with o a socket for recelving
a nut, an vd said thermostat supporting mem-

ber comprising a rod having mw&ued en-

oagement with said nut.

85

90

12 I11 a radiator Eﬁhﬂuuel the con 1bmat10n -

of a plurality of shutters { “:::0";:' co*’wrolhng the

flow of cooling air about an internal combus-

tion engine, with a thermostat for actuating

gald ShUthlB direct mechanical cannhctlons

between said Lhmmoatat and shutters, Whel G-

by said thermostat actuates said  direct

mechanical connections to move Sald shutters

to open posmog at a predetermined tempera-

ture, and quickly releasable means against
whmh said thermostat reacts to acﬂuute said
eIing ;(11"'1(31{137 re-
ieasable to remove said means from the
ange of reaction of said thermostat to ren-

del Sald therm ea_mi_}_ul@p@mtive to open said

shutters.

In witn éss Whereef 1 hereu lltb subsciibe
my name this 28th fh‘f;' of March, 1929.
EDGA (. PLTERSE‘I

10. In a thermostatic shutter 1115‘5%11%1011, B

.:the combmmmn of a radiator core having
o water box with a I“LdlELtOI‘ shutter umt |

carried by said core, a substantially cylin-

drical chamber formed in said water box, a

thermostatic device slldably mounted In said

~chamber, means for engaging one end of said
" thermostatic device and actuatmo sald shut-

‘ters, and adjustable means for engaging the

opposite side of said thermostatic device
for regulating the action of said shutters,
comprising a cover for said chamber, said

coyer h‘(IWlIlO‘ an fa,pertme :5111(1 curved slms
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