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2 
be understood that in tractors which do not have 
the interfering auxiliary steering arm 29, the 
shutters will extend substantially to the bottom 
of the core face. 
The shutter unit indicated generally as 30 in 

cludes a rectangular frame consisting of lateral 
frame members 3, an upper frame member 32 
and a lower frame member 33. Each lateral 
frame member 3, as shown in Figs. 5 and 6, is 
Z-shaped in cross section and comprises a for 
ward flange 34, a web 35 and a rearward flange 
36 which is disposed against the forward flange 
of the channel-shaped frame side 25 of the radia 
tor and to which it is secured by cap screws 37. 
The lower frame member 33 is of somewhat 

Similar Z-shaped section with its forward and 
rearward flanges coplanar with those of the lat 
eral frame members 3. At its ends the lower 
frame member 33 is secured to the lateral frame 
members 3 by inside angle braces 38, the re 
Spective legs of which are spotwelded to the in 
side faces of the webs of the respective shutter 
frame members. The upper shutter frame mem 
ber 32 is secured at its ends to the lateral frame 
members 3 by an outside angle brace 39, one leg 
of which is spotWelded to the upper side of the 
horizontal Web. 40 of the upper frame member 
and the other leg of which is removably secured 
by bolts 4 to the outer side of the web of the lat 
eral frame member 3. 
A plurality of vertically journaled shutters 46 

are mounted on the frame to extend between the 
upper and lower shutter frame members so that 
when the shutters are closed, they shut off the 
field defined by the frame. Each shutter 46 
comprises a web 47, a rolled bead 48 at one lat 
eral edge and a channel 49 at the opposite lateral 
edge adapted to embrace and seal against the 
rolled bead 48 of the next shutter. 

Each shutter at its respective ends carries a 
protruding pivot pin or trunnion 50 aligned with 
the rolled bead 48. The trunnions 50 are jour 
nailed in suitably spaced holes in upper and lower 
bearing strips 5. 
3) comprises a metal channel 52 facing away 
from the adjacent ends of the shutters, a filler. 
strip 53 and a metal angle strip 54, the horizontal 
flange of which forms a closure plate for the 
channel 52. The filler strip. 53 is preferably of 
laminated and oil impregnated fibre and the 
bearing holes therein rather Snugly fit the trun 
nions, while the registering holes in the webs of 
the channels 52, in the closure flange of the 
angle strips 54, and in the horizontal webs of the 
upper and lower shutter frame members 32 and 
33 are somewhat Oversize, So that metal to metal 
bearing contact is avoided. The bearing strips 
5 are secured by rivets 55 to the associated webs 
of the frame channels. Preferably the trunnions 
50 carry washer-like shoulders 56 whereby the 
edges of the body of each shutter are kept out of 
contact with the bearing strips. 
At its upper end the web portion 47 of each 

Shutter is extended forwardly in a horizontal 
plane to provide an operating arm 57. Each arm 
57 is pivotally connected at 58 to a shutter oper 
atting bar 59 for gang operation of the shutters. 
A post 69 extends upwardly through a slot 6 
in the Web 40 of the upper frame member. The 
slot 6 is arcuate to conform with the arcuate 
path to which the post 60 is confined as the oper 
atting bar 59 Swings the shutters through 90° be 
tween their open and closed positions. 
A bell crank 62 is pivotally mounted at 63 to a 

bracket 64 at one of the upper corners of the 

Each bearing strip (see Fig. 
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shutter frame. The bell crank 62 interconnects 
a link 65 pivotally mounted on the post 60 and 
an operating rod 66. The operating rod 66, as 
shown in Fig. 1, extends rearwardly of the tractor 
to an adjusting lever 6 within convenient reach 
from the driver's seat. A tension spring 68 be 
tween a bracket hook 69 and the post 60 urges 
the operating bar 59 in the direction to close the 
shutters. The adjusting lever 67 may be releas 
ably locked in any one of a number of adjusted 
positions whereby the rod 66 will shift the bar 59 
to hold the shutters in full Open position or in 
closed position or in a plurality of intermediate 
partially closed positions. 
As previously explained, in order to provide 

clearance for the arm 29 of the auxiliary steering 
mechanism, the shutters do not extend down to 
the bottom of the core face, but only to the in 
termediately placed lower frame member 33. A 
removable panel 70 closes the face of the core 
below the shutters. . 
The ends of the panel 70 overlap the forward 

flange 7 of the radiator frame sides 25 and are 
removably Secured thereto by cap, screws 4. 
The lower, edge of the panel 79 is inserted im 
mediately behind the lower washer plate 72, by 
which the lower header plate 73 is bolted to the 
attaching flange of the lower header 24. The 
upper margin of the panel 70 has a forward off 
Set 5 which overlaps and Seals against the 
downturned flange 76 of the lower frame member 
33. In this manner the panel 70 has a substan 
tially air tight contact at its edges whereby the 
panel effectively shuts of air supply to the radi 
ator below the Shutters. 
By unscrewing the cap screws 74, the panel 70 

Inay be removed and Stored elsewhere during the 
Sumner season. It is not necessary to remove 
the shutters during the summer season; they 
may be locked in full open position where they 
do not substantially interfere with the air sup 
ply to the radiator. 
The shutter unit is mounted on the radiator 

frame by the cap screws 37 threaded into the 
radiator frame sides 25. The upper edge of the 
vertical flange 78 of the upper frame member 33 
extends into the slot-like space between the 
rear Ward edge of the upper washer plate 8 and 
the forward face of the radiator core whereby 
leakage of air around the upper edge of the shut 
ter frame is effectively precluded. 
By removing the screws 37 and disconnecting 

the control rod 66, the shutter unit may be re 
moved after the panel 70 is removed from the 
tractor. 

If it is necessary to remove one of the shut 
ters for repair or replacement, the bolts 4 are 
removed, permitting the upper frame member, 
together with the bearing strip, to be removed 
from the remainder of the frame and from the 
shutters. This permits any shutter to be lifted 
out of its bearing in the lower bearing strip. 
A protective screen 82 of woven wire, or as 

here shown of expanded metal, is preferably 
mounted on the shutter frame forwardly of the 
open position of the shutters to prevent any in 
jury to then and to keep out any foreign mat 
ter, Such as twigs, straw, etc., which might clog 
the shutters. At its lateral and bottom margins 
the Screen 82 is spotwelded to the rearward faces 
of the forward and vertical flanges of the bot 
ton frame member 33 and the lateral frame 
members 3f. Its upper edge, however, is not 
Similarly welded to the forward depending flange 
83 of the upper frame member 32. That would 
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interfere with the ready removability of the up 
per frame member 32 for repairs of the shutters. 
Instead (see Fig. 3) the upper edge of the screen 
82 carries a reinforcing strip 34 of angle section 
to which it is spotwelded. The strip 84 is re 
ceived in a channel formed by the flange 83 and 
the depending flange of an angle strip 85 spot 
Welded to the underface of the Web 60 of the 
upper frame member 32 near its forward edge. 
The reinforcing strip 84 and the angle strip 85 

cooperate to hold the upper edge of the screenir 
position and against inward movement, while 
still permitting the ready removal of the upper 
frame member 32. For certain models of tia,c- 
tors, an opening 86 (to be seen at the right of 
Fig.2) may be provided at one lateral edge of the 
Screen for passage of the connecting pipe of an 
oil cleaner, not shown. 
The operation of the shutter unit is as foll 

lows: when the tractor engine is to be started, 
when it is cold, the driver manipulates the ad 
justing lever 67 to push the rod 68 forwardly 
and together with the tension of the spring 68 
swing the shutters to their closed position. In 
the closed position the channel 49 formed in the 
free edge of each shutter embraces the bead 48 
of the pivotal edge of the adjacent shutter and 
forms a substantially air. tight seal therewith. 

35 

The beaded pivotal edge of the first shutter, as 
is shown in. Fig. 6, comes in close working con 
tact with a terminal strip which is Secured by 
means of a forwardly offset flange to the inner 
face of the web 35 of the adjacent lateral Shut 
ter frame member 3. The free or channel edge 
of the last shutter seals against the terminal 
strip 87 at the other side of the shutter frame. 
The upper and lower edges of the shutters ex 
tend to their respective bearing strips with only 
the necessary working clearance. The shutter 
frame shuts off air leakage at the sides and top 
of the shutters, and the panel shuts off air 
leakage below the shutter unit. Referring to 
Fig. 3, the vertical flanges of the upper and low 
er angle strips 54; overlap, and lie in intimate 
planar proximity to, the shutter panes when in 
their closed position, thereby further sealing the 
slight working clearance between the shutter 
ends and the bearing strips occasioned by the 
trunnion shoulders 56. This prevents any air 
passing from the front of the radiator through 
the core. 
'The fuel feed to the motor is turned to its 

gasoline starting supply and the motor is started. , 
The shrouded fan will churn the air, but cannot 
cause any substantial, circulation of air through 
the radiator. After the engine, the water or 
other medium in the circulating system, and the 
radiator have been warmed up with the heat of 
the engine to the required operating temperature, 
the fuel feed is turned to the kerosene or other 
lower grade fuel supply and the control lever, 6. 
is reset to open the shutters to the degree neces 
sary to maintain the required operating tem 
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perature. 
Opening movement of the hand lever 67 pulls 

the rod 66, turning the bell crank 62 clockwise 
(Fig. 4) and through the link 65 pulling the op 
erating bar to the left (Fig. 4) against the ten 
Sion of the spring 68. 
through the several shutter arms 58 to swing 
the Shutters toward, their open positions. In 
any subsequent complete or partial closing move 
ment of the shutters, the lever 6 exerts a push 
on the rod 68, but rigidity of the rod 66 is not 
essential because the tension Spring 68 is then 

The operating bar acts 

3 
permitted to pull the shutters toward closed posi 
tion, and this is supplemented by the effect of the 
air drawn through the shutters by the fan. 

If the shutters were mounted to SWing rear 
wardly when they open, the plane of the closed 
Shutters would be at a considerable distance a Way 
from the front face of the core. The Saine. WOuld 
be true to a lesser degree if each shutter were 
pivotally mounted on an axis intermediate its 
edges. One of the salient features of the present 
invention is that the plane of the closed shut 
te's substantially juxtaposes the front face of the 
jadiator. This is important, especially in in 
stallations on tractors or radiators for other 
engines where the fans are especially powerful. 
If there is a relatively large space left between 
the front face of the core and the closure plane 
of the shutters, the fan will set up local eddy 
currents through the core, the air traveling rear 
wardly through the core at the region of great 
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est, pull of the fan and returning forwardly 
through the core at regions of lesser pull, espe 
cially toward the corners of the core. When the 
plane of the closed shutters lies very close to the 
front, face of the core, such eddy currents are 
effectively minimized because there is then but 
very restricted passage for such currents be 
tween the shutters and the core face. 

Fig. 9 shows a modification where this advan 
tage is realized still further. A honeycomb radi 
ator core is used and the lateral margins of its 
face are recessed for reception of the front flange 

of the channel shaped side frames of the 
radiator. In this manner the front face of the 
core is brought into contact with the panel por 
tions of the shutter's When they are in their closed 
positions. In this modification there is no oppor 
tunity for any eddy currents. In practice, the 
preferred form shown suffices to avoid such eddy 
currents to an extent necessary to avoid most of 
their harmful effects. 
We have thus found that if the space between 

the plane of the closed shutter and the forward 
face of the core is excessively large, measuring 
from front to back, it offers a substantially un 
restricted space for local circulation whereby 
cold air is circulated from the space behind the 
fan and shroud, forwardly through the core 
especially adjacent the corners of the core, thence 
transversely or vertically through the Space be 
tween the front face of the core and the plane 
of the closed shutters and back through the core 
at the region of greater pull of the fan. This is 
not necessarily recirculation of the Same air, 
which in time would become warm, but involves 
introduction of new and cold air from the Space 
at the rear of the radiator. If this condition 
prevails under very low temperatures, enough 
cold air may be circulated through the core, even 
though the shutters are closed, to permit the 
water to freeze in the radiator while the engine 
is running. 
By mounting the shutters so that when closed 

they come close to the front, face of the core and 
by mounting them so that the draft of the fan 
tends to close thein, a peculiarly effective clos 
ing-off of any substantial air circulation through 
the core is obtained, even though the fan is un 
usually powerful. 
While we have described these specific embodi 

ments of our invention, we contemplate that 
many changes and substitutions may be made 
thereover without departing from the scope - or 
spirit of our invention. - 
We claim: 
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1. The combination of a cooling radiator for 
an internal combustion engine, the radiator com 
prising a core and a frame, said core having a 
COre face, a fan at the rear of the radiator for 
pulling air rearwardly through the core, a shut-. 
tier unit COInprising a frame and a plurality of 
Shutters, means for mounting the shutter frame 
On the radiator frame, each shutter having a 
bead at one edge, means for journalling each 
shutter on the frame at its beaded edge, the 
opposite edge of each shutter being constructed 
and arranged to SWing into Sealing contact With 
the beaded edge of its neighboring shutter to 
close the shutters, the journals of the shutters 
being disposed closely adjacent the front face 
of the core whereby, when the shutters are SWung 
to closed position, their inner faces ie in a piane 
somewhat inwardly of their pivotal axes and suf 
ficiently close to the core face to prevent Sub 

: stantial air circulation between the core face and 
closed shutters and parallel thereWith, the Shut 
ters in opening Swinging a Way from the Core face 
whereby the pull of the fan tends to close then, 
and gang operating means for Swinging the Shut 

* tes. 
2. A radiator shutter unit comprising a marr 

ginal frame having frame members at tWO Op 
posed sides, each of said frame members having 
a bearing fange in an outwardly extending 
plane, and a rearward flange extending upward 
ly from the bearing flange and adapted to lie 

50. 

5. 

in the plane of, and closely adjacent the front 
face of, a radiator core, a bearing strip extend 
ing along the inner face of each bearing flange, 
a set of shutters extending between, and jour 
nailed in, the bearing strips, and an angle strip 
associated with, and extending along, each bear 
ing strip and having one flange inserted between 
the bearing strip and its associated bearing fange 
and another fiange extending in Wardly between 
the bearing strip and core face for closely Over 
lapping the associated ends of the Shutters and 
the space between them and the bearing Strip. 

3. A radiator shutter unit comprising a pair 
of spaced bearing strips at opposed sides of the 
unit, a set of shutters extending between, and 
journaled in, the bearing strips, and an angle 
strip disposed along each bearing strip, each 
angle strip having one of its flanges disposed in 
the plane of the bearing strip and along the Outer 
side thereof opposite the shutters and fixed to 
the bearing strip and having its other flange ex 
tending inwardly along an edge of the bearing 
strip and closely overlapping the ends of the 
shutters and the space between them and the 
bearing Strip. 
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4. A radiator shutter unit mounted to lie 
across the front of a radiator core at the face 
thereof which is Opposite its pull fan, the shutter 
unit comprising a battery of gang-operated shut 
ter blades, frame members extending along the 
respective ends of the blades, and means for 
pivotally mounting the respective blades to Swing 
between an open position and a laterally inter 
engaging closed position, Which closed position 
precludes Substantial fan-drafted circulation of 
air parallel With the adjacent face of the core 
and between it and the blades, said mounting 
means comprising cooperating sets of male and 
female bearing elements journaling the blades to 
SWing forWardly to Open position and to Swing 
rearwardly into close substantial parallelism 
with the adjacent core face for the closed posi 
tion, the bearing of each set being carried re 
Spectively by, and at the rear of, the frame mem 

2,200,733. 

bers and by, and at one lateral edge of, each of 
the blades, W 

5. A radiator shutter unit, according to claim 4, 
Wherein the blades, when closed, present a rear 
Closure face for the shutter unit which, in gen 
eral, lies closer to the adjacent face of the core 
than do the axes of the bearing elements. 

6. The combination with a radiator having 
front and rear core faces, a pull fan therefor be 
hind the rear core face, and a battery of gang 
Operated shutter blades, of means for pivotally 
mounting the respective blades to swing between 
the Open position and a laterally interengaging 
closed position which closed position brings the 
shutter blades so close to the front face of the 
COre aS to preclude substantial fan-drafted cir 
culation of air parallel with the front face of the 
COre and between it and the blades, said mount 
ing means comprising frame members extending 
along the respective ends of the blades and co 
Operating sets of male and female bearing ele 
ments journaling the blades to swing forwardly 
to open position and to swing rearwardly into 
close Substantial parallelism with the front core 
face for the closed position, the bearing elements 
of each Set being carried respectively by, and at 
the rear of, the frame members and by, and at 
One lateral edge of, each of the blades. 

7. The combination according to claim 6 
Wherein the blades, when closed, present a rear 
closure face for the shutter unit which, in gen 
eral, lies closer to the adjacent face of the core 
than to the axes of the pivotal mounting means 
for the blades. 

8. The combination of a pull fan radiator hay 
ing a core face on the side opposite the fan, and 
a Set of Shutters for the radiator, each shutter 
Comprising a generally flat panel, a bead along 
One lateral edge of the panel, and a running off 
Set along the other edge of the panel for partially 
embracing and Sealing against the bead of the 
adjoining shutter when the shutters are closed, 
and mounting means for spacedly mounting the 
Shutters across the front core face to pivot about 
their respective beaded edges for gang-operation 
between (d) a co-planar closed position. With the 
panels lying Substantially in a plane in close 
proximity to the front core face with the pivots, 
beads and offsets lying outwardly of said plane, 
said proximity being sufficiently close to pre 
clude Substantial fan-drafted circulation of air 
between the front core face and the shutters, and 
(b) an open position with the panels extending 
away from the core face. 

9. A shutter unit for a radiator comprising a 
pair of bearing strips at opposed sides of the 
unit, a set of laterally spaced vertical shutters 
extending between the bearing strips, means 
for journaling the ends of each shutter on the 
respective strips at one lateral edge of the shut 
ter, means for mounting the strips on the 
radiator with the shutters covering the core face 
of the radiator, and a covering strip extending 
along each bearing Strip and disposed parallel 
With, and closely adjacent, the plane of the 
closed shutters at the core face side thereof wer. 
tically to overlap the adjacent ends of the shut 
ters and the gap between the ends of the shutters 
and the bearing strip to block passage of air 
through the gap. 

10. The combination with a radiator having a 
Core, an upper core plate, a top tank thereon, 
portions of the plate and tank protruding for 
Wardly of the front face of the core, a washer 
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strip below the protruding portion of the plate 
and spaced forwardly of the core face to leave a 
down Wardly opening slot between the core face 
and Washer, and a marginally framed shutter 
unit-of means for mounting the shutter unit 
on the front Side of the radiator, including a 

Outward movement. 

rearward vertical flange extending upwardly 
from the top of the shutter frame into the slot 
to hold the upper end of the shutter end against 

WILLIAM. C. AGERELL. 5 
JOHN D. DURANT. 


