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57 ABSTRACT 
The fan includes a hub assembly with a plurality of 
radially extending fan blade holders. A blade is 
mounted in each blade holder for rotation around its 
longitudinal axis to vary its pitch. A crank is con 
nected to each blade to rotate the blade relative to the 
holder. A crank rod extends between each crank so 
the rotation of one crank will be imparted to all the 
other cranks. Jack screws located on opposite sides of 
the hub assembly rotate the crank arms when the 
pitch of the blades is to be changed and hold the 
crank arms from further rotation when the blades 
have the desired pitch angle. 

1 Claim, 4 Drawing Figures 
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VARABLE PITCH FAN FOR HEAT EXCHANGERS 
This invention relates to improvements in variable 

pitch fan assemblies and in particular to such fan as 
semblies that are used in heat exchangers. 

This invention has particular utility in connection 
with relatively large air cooled heat exchangers where 
cooling water is circulated through tube bundles across 
which air is drawn by the fans. Preferably, the outlet 
temperature of the water is maintained substantially 
constant. To do this it is necessary to vary the volume 
of air flowing by the tubes as the ambient temperature 
of the air varies. This is done by changing the pitch of 
the fan blades. In climates where the ambient tempera 
ture may be quite cold during the winter months, it may 
be necessary to place the blades in negative pitch to 
reverse the flow of air to get the cooling required 
without also freezing the water in the tubes. Under such 
conditions, should there be a power failure in the pitch 
control system, it is imperative that the pitch of the 
blades remain fixed in the last set pitch angle, for if they 
do not, the cooling rate may rapidly increase causing 
the water to freeze and burst the tube bundles. 

Therefore, it is an object of this invention to provide 
a fan blade assembly for heat exchangers wherein the 
pitch of the blades will not change, but remain at the 
last setting even though there be a failure in the power 
supply for the pitch control system. 

It is a further object of this invention to provide a fan 
blade assembly in which the pitch of the blades is con 
trolled through a drive mechanism that is irreversible 
and will hold the blades in their last set pitch angle 
should the power supplied to the pitch control means 
fail. 

It is an additional object of this invention to provide a 
fan blade assembly in which the pitch of the fan blades 
is changed through a jack screw assembly that will hold 
the blades at the last set pitch even though there is a 
failure in the power supplied to the jack screw. 
These and other objects, advantages, and features of 

this invention will be apparent to those skilled in the art 
from a consideration of this specification, including the 
attached drawings and appended claims. 
The invention will now be described in detail in con 

nection with the attached drawings in which, 
FIG. 1 is a top plan view of the preferred embodi 

ment of the fan blade assembly of this invention; 
FIG. 2 is a view of the assembly in FIG. 1 looking in 

the direction of arrows 2-2, 
FIG. 3 is a cross section through one of the blade hol 

ders of the hub assembly; and 
FIG. 4 is a view taken along line 4-4 of FIG. 3. 
The fan blade assembly includes hub assembly 10 

and a plurality of fan blades 12a-12h. The hub as 
sembly includes central hub 14 and a plurality of radi 
ally extending blade holders 16a-16h. Central hub 14 is 
mounted for rotation around central axis 14a that is 
perpendicular to the apparatus, as viewed in FIG. 1. 
The apparatus for doing this are not shown in the 
drawings since they form no part of this invention. 
Each fan blade is mounted in its blade holder for 

rotation around its longitudinal axis. Since in the em 
bodiment shown all blades are mounted in the same 
manner in the blade holders, only one blade holder/fan 
blade assembly will be described in detail. For this pur 
pose, FIGS. 2, 3, and 4 are directed to the assembly of 
blade 12c and blade holder 16c. 
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2 
Referring first to FIGS. 3 and 4, blade holder 16c in 

cludes support member 18, which extends radially out 
ward from hub 14. Integrally connected to the outer 
end of member 18 is tubular bearing housing 20. Means 
are provided for supporting a fan blade in each blade 
holder for rotation around the longitudinal axis of the 
blade so that the pitch angle of the blade can be 
changed. In the embodiment shown, said means in 
cludes clamp 24 and shaft 26. Circular shank 22 of 
blade 12c is positioned in clamp 24. The clamp has 
upper portion 24a and cap 24b which are bolted 
together to anchor the blade in the clamp. Tubular 
shaft member 26 is integrally connected to upper por 
tion 24a of the clamp. Bearings 28 and 30 are posi 
tioned adjacent each end of bearing housing 20 to sup 
port shaft 26 for rotation around its longitudinal axis, 
which coincides with the longitudinal axis of blade 12c. 
A plurality of crank arms 32a-21 h are provided to 

transmit torque to the blades for rotation around their 
longitudinal axis. One end of each crank is attached to 
its associated blade mounting means. As shown in FIG. 
3, crank 32c has one end attached to the end of shaft 26 
through cap screws 34. Thus, rotation of crank 32 will 
rotate shaft 26 and blade 12c around their longitudinal 
axes and change the pitch angle of the fan blade. 
Means are provided to move all of the blades through 

the same pitch angle when one blade is rotated and to 
hold the blades against independent axial rotation. In 
the embodiment shown, crank control rods 36a-36h 
are connected between the free ends of adjacent cranks 
so that movement of one crank will be imparted to all 
of the other cranks. 
Means are provided for rotating at least one of the 

cranks to move the fan blade to which it is attached to 
the desired pitch angle and, through the crank control 
rods, to rotate each crank in the same direction and 
through the same angle to keep each fan blade at the 
same pitch angle. In the embodiment shown jack 
screws 40 and 50 are provided for this purpose. Both 
are arranged in the same manner with respect to the 
cranks they move so only jack screw 40 will be 
described in detail. As shown in FIG. 4, jack screw 40 
has its upper end 4.0a connected through pin 41 and 
arm 42 to bearing housing 20 of the blade holder. Arm 
42 is rigidly connected to the blade holder so that end 
4.0a of the jack screw is fixed relative thereto. The 
other end 40b of the jack screw is connected by pin 43 
to crank 32c. Pins 41 and 43 allow pivotal movement 
between the ends of the jack screw and the members to 
which they are connected. 
The jack screw includes gear housing 44 in which is 

located bevel gear 44a and worm gear 44b (both shown 
dotted in the drawing). Bevel gear 44a is connected to 
lead screw 45 of the jack screw so that rotation of the 
gear will cause rotation of the lead screw. The other 
portion of the jack screw comprises nut assembly 46 
which includes a female threaded section that engages 
the threads on lead screw 45 so that rotation of the lead 
screw will cause the nut assembly to move toward and 
away from gear housing 44. 
As shown in FIG. 4, rotation of the lead screw to 

move the nut assembly toward the gear housing will im 
part clockwise rotation to crank 32c and in turn to fan 
blade 12c. Rotation of the lead screw in the other 
direction will cause counterclockwise rotation of the 
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crank and the fan blade to which it is connected. As 
crank 32c is so moved, it will impart the same move 
ment to all the other cranks of the fan blade assembly 
through the crank control rods. 
The angle through which the blades can be moved is 

limited. In the embodiment shown, cap screws 47 and 
48 are located in tapped holes in the crank assembly 
and positioned to engage portions of support member 
18 of fan blade holder 16c and limit the angle through 
which the crank can be rotated. This distance can be 
adjusted to some extent by adjusting the position of the 
cap screws in their tapped holes. 
As said above, in the embodiment shown two jack 

screw assemblies are employed. The one just described, 
jack screw assembly 40, is arranged to rotate crank 
32c, Jack screw assembly 50 is located diametrically 
opposite crank 32c to impart similar rotation to crank 
32g. Two jack screws are used to insure a smoother 
movement being imparted to all the cranks. Also, the 
two are placed on opposite sides so each crank will be 
pulling on one-half the control rods and tend to keep 
them in tension rather than compression. 
The means for moving the cranks includes a source 

of power for operating the jack screws. In the embodi 
ment shown, electric motor 52 is mounted on hub 14 
with its longitudinal axis coinciding with axis 14a, the 
axis of rotation of the hub. Electric motor 52 drives the 
jack screws through transmission 54 and torque rods 56 
and 58. The torque rods transmit rotation from the 
electric motor to the gear boxes of the respective jack 
screws to cause rotation of the fan blades to the desired 
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4. 
pitch angle. 
The invention having been described, what is 

claimed is: 
1. A fan blade assembly for heat exchangers, com 

prising a hub rotatable about a central axis and having 
at least four blade holders extending radially therefrom 
in generally equally spaced apart relation, a motor on 
the hub, blades having their inner ends supported by 
the holders for rotation about their longitudinal axes, 
first and second torque rods having their inner ends 
connected to the motor for rotation and extending out 
wardly to a position in which their outer ends are near 
the inner ends of first and second blades, respectively, 
first and second jack screws having their opposite ends 
pivotally connected to said first and second blades and 
the holders for said first and second blades, respective 
ly, means connecting the outer ends of the first and 
second torque rods to intermediate portions of the first 
and second jack screws, respectively, for rotating the 
first and second blades in their holders in response to 
rotation of said first and second torque rods, and con 
trol rods pivotally connecting the inner end of each 
blade with the inner end of each of two other blades, 
the pivotal connection of said control rods to said first 
and second blades being removed from the pivotal con 
nection thereto of said first and second jack screws, so 
as to provide means for imparting rotation to said first 
and second blades independently of the jack screws 
connected thereto. 


