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- This invention relates to improvements in a

generator having an accessory drive pencil shaft

and friction disc clutch of the type specifically
disclosed and claimed in U. S. application Serial
No. 5,757, filed February 2, 1948 by Alfred J.
Mastropole, now U. S. Patent No. 2,487,934, and
assigned to Bendix Aviation Corporation-and of a
type claimed broadly in U. S. Patent No. 2,437,954,
granted March 16, 1948 to Clinton H. Havill and
assigned to Bendix Aviation Corporation.

More particularly the invention relates to the
provision in such a generator of a cooling fan and
low torque transmitting auxiliary clutch for the
fan mounted at the outboard end of the generator
and so arranged that excessive torque loads when
applied to the fan are not transmitied to the
main friction disec clutch which might otherwise
cause damage or breakage of the pencil driving
shaft.

An object of the invention is to provide a novel
auxiliary clutch associated with a generator fan
and main generator clutch so as to prevent break-
age and damage upon an excessive torque being
applied to the fan.

The above and other objects and features of
the invention will appear more fully hereinatter
from g consideration of the following description
taken in connection with the accompanying draw-
ing wherein one embodiment of the invention is
illustrated by way of example.

The drawing is a longitudinal view of a device
embodying the invention and with certain parts
broken to better illustrate the invention.

Referring to the drawing, there is disclosed
therein a generator having a sectional housing 5
adapted to receive suitable field poles and field
windings, for cooperation with windings on an
armature 23, which armature windings supply
current to certain brush connections, not shown,
of a commutator 26 in a conventiona] manner.

The housing 5 is also shown as provided with a
reduced section 28 and a flanged portion 28 hav-
ing a series of holes provided therein whereby the
unit may be attached to a suitable mounting sur-
face on the housing of an internal combustion
engine or other prime mover which is to drive
the generator, by suitable connections (not
shown) for imparting rotation to a splined end
41 of an_inner pencil shaft 42 of the generator.

The commutator 26 and the armature 23 are
interlocked with a hollow shaft 51 which sur-
rounds the inner pencil shaft 42. The inner shaft
42 is spline connected at one end to the outhoard
end of the hollow shaft 51, as indicated at §3. A
lock ring 54 holds shaft 51 against displacement
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axially, in one’ direction, while the shoulder of a
bearing 55, by virtue of its-engagement with the
armature 23, prevents axial displacement of the
shaft 51 in the opposite direction. A ball bear-
ing assembly 56 rotatably supports one end of the
hollow shaft 51 while the opposite end is rotat-
ably supported by a ball bearing assembly 57.

As shown in the application Serial No. 5,757 of
Alfred J. Mastropole, now U. 8. Patent No. 2,487,~
934, there is further provided in cooperation with
the inner and outer shafts 42 and 51, a yielding
driving assembly including a driving plate 81, a
driven plate 82, and an intermediate friction sur-
faced element 83 of suitable frictional torque
transmitting material, the said member 83 is
suitably fastened to the driven plate 82. The
latter plate 82 is fastened to the hollow shaft 51
through splines or other suitable means at 84,
while the driving plate 81 is fastened at 85 to the
shaft end 41. .

The clutch assembly 81, 82 and 83 is positioned
in a shield-like recess. 86 formed in the inboard
end of the housing 5 and cooperates therewith in
protecting the end bearing 56.

A coiled compression spring 96 surrounds a
portion of the opposite outboard end of the hol-
low shaft 5{ and pencil shaft 42 and bears at one
end upon the inner surface of cup-shaped mem-
ber 97. 'The member 97 is rotatably fastened at
the outboard end of the hollow shaft 5f, and is
held in position by the ring 54. The opposite end
of the spring 96 bears upon an outer lip of a
cup-shaped member 98 which is affixed at the
outboard end of pencil shaft 42 by a fastening nut
99 which screw threadedly engages the pencil
shaft 42, .

The foregoing structure is described and
claimed in the application Serial No. 5,757, filed
February 2, 1948 by Alfred J. Mastropole, now
U. S. Patent No. 2,487,934, and assigned to Bendix
Aviation Corporation.

Novel fan and auxiliary clutch

The feature of the present invention includes
the provision of the cup-shaped member 97 ar-
ranged 5o as to serve as a fan center web member
drivingly connected to the shaft 51 by splines or
other suitable means and held in position by the
snap ring 54. The member 97 has a shoulder 107
positioned between a member 109 and a resilient
member or friction ring 1{{ fastened to suitable
fan blades 115 by adjustable fastening bolts 117
and the ring 111 frictionally engaging the shoul-
der 107.

Through suitable adjustment of the bolts 117,
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the tension applied by the resilient ring i{f on
the shoulder 107 may be conveniently varied and
thereby the torque at which the fan blades {15
slip with relation to the shaft 51 may be adjusted
to a predetermined value. Thus in the event of
an excessive torque or load being applied to the
fan blades {15, as upon the generator being sud-
denly immersed in water, the friction ring or
auxiliary clutch 11 permits the fan {15 to slip
with relation to the shoulder {07. Thus slippage
of the auxiliary clutch Iil prevents loads in
excess of a predetermined safe value when applied
to the fan blades {15 from being transmitted

through the shaft 51 to the main clutch 81 so.

as to cause damage to the pencil shaft 42. »

A cover cap 128 fits about the outboard end
of the generator and is suitably fastened to the
housing 5. The cover cap 120 has a plurality of
suitable radial openings 122 formed therein and
cooperating with the outer ends of the fan blades

{15 as air outlet ports. Rotation of the fan blades

115 draws air for cooling the generator through
suitable air inlet ports {24 formed at the inboard
end of the housing 8, through the housing 5,
across the armature 22 of the generator and
through openings 126 into a center opening of
the fan blades {i5, as indicated in the drawing
by arrows.

However, upon a load in excess of predeter-~
mined value being applied to the fan {15 the
frictionring 1 11 permits slippage of the fan blades
118 with relation to the shoulder {87 and driving
shaft §i thus preventing damage to the pencil
shaft 42 or an excessive load from being applied
to the clutch discs 81—82.

Although only one embodiment of the inven-
tion has been illustrated and described, various
changes in the form and relative arrangements
of the parts may be made to suit requirements.

Whatis claimed is:

1. In a generator of a type including a housing,
a rotor rigidly mounted on a tubular member,
end bearings for said tubular member and sup-
porting said rotor in said housing, a resilient
drive shaft extending longitudinally in said tube
and In spaced relation thereto, one end of said
shaft being drivingly connected to one end of
said tubular member, and the other end of said
shaft extending from the other end of said tubu-
lar member for an external driving connection,
a main friction coupling including first and sec-
ond dises, means drivingly connecting the first
disc to said shaft adjacent the other end of said
tubular member, other means drivingly connect-
ing the second disc to said tubular member at the
cther end of said tubular member, and spring
means hiasing the first of said disecs toward the
second dise so as to maintain a frictional driving
relation between said dises; the improvement
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comprising fan blades cooperating with openings 60

in said housing for circulating air through the

4

housing, an auxiliary friction coupling drivingly
connecting said fan blades to said tubular mem-
ber and permitting slippage of said fan blades
relative to said tubular member upon g load in
excess of a predetermined value being applied to
said fan blades so as to prevent damage to the
resilient drive shaft and the application of the
excessive load to the main friction coupling.

2. The combination defined by claim 1 in which
there is provided a center web connected to said
tubular member and including a shoulder, a
resilient ring secured to said fan blades and fric-
tionally engaging the shoulder of said center web
S0 as to permit slippage of the fan blades rela-
tive to said -center web upon a load in excess of
a predetermined value being applied to said fan
blades.

3. In a generator, the combination comprising,
a housing, an armature, a drive shaft, a driven
shaft rotatably mounting the armature in the
housing, a main friction cluteh drivingly con-
necting the drive and driven shafts, a fan for
cooling the generator, a relatively low torque
transmitting friction clutch drivingly connecting
the driven shaft and the fan, and means for
adjusting said low torque transmitting friction
clutch so that upon excessive torque loads being
applied to the fan such excessive loads are not
transmitted to the main friction eclutch and drive
shaft. . .

4. In a generator, the combination comprising,
& housing, an armature, a tubular driven shatt
rotatably mounting the armature in the housing,
a pencil drive shaft extending longitudinally in
said tubular driven shaft and in spaced relation
thereto, one end of said pencil shaft being driv-
ingly connected to one end of said tube, and the
other end of said pencil shaft extending from
the other end of said tubular driven shaft for an
external driving connection, a main friction
clutch drivingly connecting the drive and driven
shafts, a fan for circulating cooling air through
the housing, a resilient friction ring drivingly
connecting the fan and driven shaft, said friction
ring being arranged to permit slippage of said
fan relative to said driven shaft upon torque loads
in excess of a predetermined safe value being
applied to said fan.
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