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(57) ABSTRACT 

An aerodynamic shaped de?ector is attached to the roof of 
a truck cab for reducing drag betWeen the cab and the larger 
rearWard cargo body. The de?ector has a front Wall With an 
internal air scoop for channeling air to a refrigeration unit 
attached to the front Wall of the cargo body. The scoop 
channels air to the refrigeration unit through an opening and 
grill at the rear of the scoop. The de?ector may have an 
opening in a top Wall thereof to permit escape of hot air from 
the refrigeration unit to the ambient atmosphere. The scoop 
and its grill at the rear thereof With openings are dimen 
sioned to pass sufficient air required by the refrigeration unit 
heat exchange coils. 
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AIR DEFLECTOR FOR TRUCK WITH 
REFRIGERATION UNIT 

[0001] This invention relates to air de?ectors used on 
trucks to reduce Wind resistance created by turbulence 
betWeen the truck cab and the larger rearWard body includ 
ing cabs ?xed to bodies and cabs With trailer bodies and 
including refrigeration units on the truck body rearWard of 
the cab. 

[0002] Us. Pat. No. 3,934,923 discloses a porous struc 
ture mounted on the cab roof to pass air into the gap betWeen 
the cab and trailer body to act as a barrier to air?oW into the 
gap at the top and sides. The structure is a ?at plate With 
perforations situated beloW the plane of the refrigeration unit 
attached to a front Wall of a rearWard trailer. The plate is 
perforated to minimize drag by creating eddie air currents in 
the space betWeen the cab and trailer. Air ?oWs over the top 
edge of the de?ector to the refrigeration unit, the top edge 
being signi?cantly loWer than the refrigeration unit. 

[0003] Us. Pat. No. 4,567,734 discloses an air de?ector 
discloses a louvered housing over the refrigeration unit. This 
does not address the problem of drag resistance created by 
the turbulence due to the difference in dimensions of the cab 
to the rear cargo carrying body. 

[0004] Us. Pat. No. 4,611,796 discloses a fairing for 
aerodynamically braking a tractor-trailer combination uti 
liZing a central pivoting fast acting door Within a roof 
mounted aerodynamic fairing to selectively expose and 
conceal the front surface of the trailer, masked by the fairing. 
The door is operated cooperatively With the vehicles brakes. 
When the door is closed minimum drag is provided and 
When the door is open maximum drag occurs to assist in 
braking. 
[0005] Us. Pat. No. 4,957,325 discloses an aerodynami 
cally enhanced air grill mounted on a vehicle With an air 
intake grill and a pair of air discharge grills. This is a 
louvered box-like structure placed on the roof of a truck cab. 
An interior V-shaped de?ector barrier is also used behind the 
intake grill. This structure due to its boxy non-aerodynamic 
shape may provide undesirable drag air currents. 
[0006] Us. Pat. No. 5,317,880 discloses a complex lou 
vered structure to control air passing over a tractor trailer. It 
provides variable redirection of air ?oW to alloW desired 
effects to be met. It provides for ventilation and cooling for 
a refrigeration unit and for brake components via air ducts. 
Air drag can be created selectively to assist in braking. In the 
louver closed position the refrigeration unit may overheat 
requiring the louvers to be opened. 
[0007] Other louvered air de?ectors for truck cab roofs are 
shoWn in Us. Pat. Nos. 5,092,648, 5,653,493 and 5,876, 
088. 

[0008] An air de?ector to reduce turbulence drag accord 
ing to the present invention for a vehicle including a cab and 
body, the body being different in siZe than the cab causing 
turbulent air resistance betWeen the cab and body, and a 
refrigeration unit attached to the body front Wall adjacent to 
the cab, the de?ector for reducing the turbulent air resistance 
and comprises ?rst and second spaced side Walls and an 
interconnected top Wall; a front Wall coupled to the side and 
top Wall; and an air scoop de?ning a recess in the de?ector 
front Wall and connected to the side Walls and top Wall for 
directing inlet air to the refrigeration unit. 

[0009] In one aspect, one of the side and top Walls have an 
opening for exhausting hot air from the refrigeration unit to 
the ambient atmosphere. 
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[0010] In another aspect, the side Walls are arranged to 
receive the refrigeration unit therebetWeen so that the refrig 
eration unit is closely spaced to the scoop. 

[0011] In a further aspect, the top Wall has a U-shaped 
through opening at a rear edge distal the de?ector front Wall 
for exhausting hot air from the refrigeration unit. 

[0012] In a further aspect, the scoop has a rear Wall distal 
the front Wall, the rear Wall including a lattice grill. 

[0013] The de?ector of the present invention thus includes 
a scoop Which collects and directs inlet air directly toWard 
the refrigeration unit to supply the unit a high volume of air 
for the heat exchanger of the unit. The scoop has sides that 
insure a major portion of the inlet air is directed at the 
refrigeration unit rather than de?ected aWay from the refrig 
eration unit by air eddie currents. 

[0014] The refrigeration unit may abut directly against the 
scoop rear grill. The refrigeration unit generated hot air is 
then exhausted through the opening in the housing top Wall 
to the ambient atmosphere. 

IN THE DRAWING: 

[0015] FIG. 1 is a front elevation vieW of a truck having 
a cargo body ?xed to a common chassis With the cab 
including an embodiment of the de?ector of the present 
invention attached to the cab roof; 

[0016] FIG. 2 is a side elevation perspective vieW of the 
embodiment of FIG. 1; 

[0017] FIG. 3 is a more detailed front elevation perspec 
tive vieW of the front of the de?ector of FIG. 1; 

[0018] FIG. 4 is a vieW of the truck of FIG. 1 With the cab 
tilted to shoW the refrigeration unit; 

[0019] FIG. 5 is a sectional elevation vieW of the embodi 
ment of FIG. 6 taken along lines 5-5; 

[0020] FIG. 6 is a is a top plan vieW of the de?ector and 
cab portion of the embodiment of FIG. 1 

[0021] FIG. 7 is an isometric vieW of an embodiment of 
the truck cargo body and refrigeration unit; 

[0022] FIG. 8 is a sectional side elevation vieW of the 
embodiment of FIG. 6 taken along lines 8-8; 

[0023] FIG. 9 is an isometric vieW of the truck cargo body 
and refrigeration unit of a further embodiment; 

[0024] FIG. 10 is a fragmented side elevation sectional 
vieW of the truck body of FIG. 9 With an embodiment of the 
present invention installed; and 

[0025] FIG. 11 is an isometric vieW of a tractor trailer cab 
and trailer combination With an embodiment of the present 
invention. 

[0026] In FIGS. 1 and 2, truck 2 comprises a cab 4 and a 
cargo body 6 all ?xed to a common rigid chassis. The cab 4 
is attached to the chassis so that it abuts the body 6 at the cab 
rear at junction 8. The cab is signi?cantly smaller in height 
and Width than the cargo body 6 at regions 10 and 12 of the 
body 6 front Wall 14. As a result, turbulence is created as the 
truck moves, creating a drag or resistance on the truck 2, 
Which drag is normally undesirable. To alleviate and mini 
miZe at least a portion of such turbulence, air de?ector 15 is 
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mounted on the cab roof 17. The de?ector 15 is aerody 
namically shaped for minimizing the turbulence. At the 
same time, the de?ector provides and directs a concentrated 
air stream to the refrigeration unit for its cooling heat 
exchanger. 
[0027] The truck body 6 front Wall 14 has a curved ?ared 
portion 16 at the merger of the front Wall With the body top 
Wall in region 12. In FIGS. 4 and 7, the region 12 has a 
dormer 18 added to provide a ?at front Wall 18‘ for mounting 
a one piece refrigeration unit 20. The unit 20 has a ?at 
elastomeric pliable elongated gasket strip 21 surrounding its 
intake grill 23. The compressor portion 22 has a heat 
exchanger for receiving intake air, heating the air and 
exhausting the heated intake air to the ambient atmosphere. 
The compressor portion 22 is mounted on the outside of the 
dormer 18. The cooling air exhaust portion 24 of the heat 
exchanger is mounted inside the body 6. The dormer 18 is 
provided as it is necessary to mount the cool air exhaust 
portion 24 at the highest possible point inside the body 6 to 
maximize the cooling effect inside the body 6 interior. On 
truck bodies that have front Walls that are ?at and not ?ared, 
a dormer is not necessary. 

[0028] For tWo piece refrigeration units, such as unit 26, 
FIG. 9, the compressor portion may be mounted loWer 
beneath the ?ared portion 28 aligned With the cab roof (not 
shoWn in this ?gure). The cooling unit portion inside the 
body interior (not shoWn) is mounted higher adjacent to the 
body 6‘ interior ceiling for cooling purposes. Therefore, the 
de?ector 15 may have different heights and dimensions for 
a given implementation. 

[0029] In FIGS. 5, 6 and 8, de?ector 15 comprises a one 
piece stamped sheet metal, preferably steel housing 30. The 
housing 30 has a top Wall 32 and tWo opposing side Walls 34 
and 36 Which are mirror images of each other depending 
from opposite edges of the top Wall 32. Adescription of one 
side Wall is representative of the other side Wall. The top 
Wall 32 has a U-shaped opening 33 With tWo arms 35, FIG. 
6. This is to permit the heated air from the refrigeration unit 
20 to escape to the ambient atmosphere Without build up of 
excessive heat that might otherWise occur in the de?ector 15. 
The opening at the top is not visible from the front and sides 
of the vehicle and does not contribute signi?cantly to drag. 
The housing 30 includes a front Wall 38. The side Wall 34 
has tWo sections 40 and 42 separated by a step 44. The top 
Wall 32 curves Where it merges With the section 40. 

[0030] The side Walls 40 and 42 ?are in rounded comers 
46, 48 respectively Where they meet With the front Wall 38. 
The front Wall 38 has tWo sections, upper section 50 and 
loWer section 52 separated by step 44. The loWer section 52 
has a horiZontal corner that is ?ared and gradually curving 
doWnWardly from step 44 to the housing bottom edge 54 
Where it meets the cab roof 17. Section 52 is rounded at the 
corner 48 vertically and horiZontally to provide an aerody 
namic shape. The front portion of loWer section 52 curves 
gradually doWnWardly in a convex ?are from the step 44 to 
the bottom edge 54. 

[0031] The upper front Wall section 52 has a scoop 56 
recess. The scoop 56 has a slightly inWardly tapering side 
Walls 58, 58‘. The step 44 forms a bottom Wall 44‘ of the 
scoop 56. The scoop 56 has a top Wall 60 forming a 
rectangular channel in transverse cross section With bottom 
Wall 44‘, and side Walls 58, 58‘. A plurality of triangular 
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?anges 62, FIG. 5, extend inWardly toWard each other from 
the respective scoop side, bottom and top Walls. A lattice 
grill 64 for air ?oW therethrough is screWed to the ?anges 60. 

[0032] The side Walls 34 and 36 terminate at the body 6 
front Wall 14. The de?ector 15 is Welded or bolted to the roof 
17. Flanges (not shoWn) may be used to bolt the de?ector 15 
to the cab roof 17. 

[0033] The refrigeration unit 20 gasket 21 may abut the 
scoop exterior rear Wall or lattice grill 64 during use as in 
FIG. 6 to receive the intake air to be heated by the heat 
exchanger of unit 20 portion 22. In operation, When the 
vehicle is moving, the impacted air is funneled into a stream 
in the scoop 56 and directed as a high velocity stream at the 
refrigeration unit 20 air inlet intake. The opening 33 in the 
de?ector 15 top Wall exhausts heat exchanged incoming air 
from the compressor portion 22. The rounded shape of the 
de?ector provides aerodynamic ?oW around its exterior 
minimiZing drag and resistance to vehicle motion. The scoop 
gathers up the air stream for ef?cient operation of the 
compressor in the refrigeration unit 20. 

[0034] In FIG. 14, de?ector 66 is mounted on the roof of 
truck tractor cab 68 of a tractor-trailer truck 70. A refrig 
eration unit 72 is mounted on front Wall of trailer 74. In this 
case, because the tractor turns relative to the trailer the 
refrigeration unit is spaced from the scoop 76 lattice grill 78. 
Not shoWn are side shields that may be used to ?ll the space 
betWeen the cab and trailer to reduce drag in a knoWn 
manner. The de?ector 66 may include pliable extensions 
extending toWard the trailer 74 to further reduce drag and 
permit the relative turning of the trailer and cab. The scoop 
76 concentrates the air ?oW into a high velocity stream as the 
truck moves to assist in applying the requisite air ?oW to the 
compressor portion of the refrigeration unit 72. The de?ector 
66 in this case does not need an opening in the top Wall 
thereof due to the spacing of the de?ector to the trailer front 
Wall 80. The de?ector 66 otherWise is of the same shape and 
con?guration as the de?ector 15 of FIG. 1. 

[0035] The de?ector scoop rear opening for the grill 64, 
FIG. 3, in one embodiment for a Thermo King CB Max 
refrigeration unit may be about 13 inches by 24 inches With 
a grill 64 open pattern. The grill openings have the area of 
approximately a 2 inch diameter. In a further embodiment, 
the scoop rear grill opening may be about 8 inches by 39 
inches. The vertical and horiZontal alignment of the scoop 
rear opening to the refrigeration unit is not critical. HoWever, 
the grill area and percent grill opening must meet or exceed 
the requirements for the refrigeration compressor portion of 
a given refrigeration unit. 

[0036] An air dam or diverter sheet material members (not 
shoWn) in the form of rubber or soft rubber ?aps may be 
used to preclude hot air from the refrigeration unit from 
recirculating to the intake of the compressor portion and to 
ensure the hot air is exhausted. The air dam may be placed 
at the top of the condenser coil compressor portion of unit 
20. 

What is claimed is: 

1. An air de?ector for a vehicle including a cab and body, 
the body being different in siZe than the cab so as to cause 
turbulent air resistance betWeen the cab and body, and a 
refrigeration unit attached to the body adjacent to the cab, 
the de?ector for reducing the turbulent air resistance and 
comprising: 
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?rst and second spaced side Walls and an interconnected 
top Wall; 

a front Wall coupled to the side and top Wall; and 

an air scoop de?ning a recess in the front Wall and 
connected to the side Walls and top Wall for directing 
inlet air to said refrigeration unit. 

2. The de?ector of claim 1 Wherein one of the side and top 
Walls have an opening for exhausting hot air from the 
refrigeration unit to the ambient atmosphere. 

3. The de?ector of claim 1 Wherein the top Wall has a 
through opening therein for exhausting hot air from the 
refrigeration unit to the ambient atmosphere. 
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4. The de?ector of claim 1 Wherein the side Walls are 
arranged to receive the refrigeration unit therebetWeen so 
that the refrigeration unit is closely spaced to said scoop. 

5. The de?ector of claim 1 Wherein the top Wall has a 
U-shaped opening therethrough at a rear edge distal said 
front Wall for exhausting hot air from the refrigeration unit. 

6. The de?ector of claim 1 Wherein the scoop has a rear 
Wall distal said front Wall, said rear Wall including a lattice 
grill. 


