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COTTON CARD ENGINE DRIVES

Walter P, Schmitter and Alfred G. Bade, Wauwatosa,
Wis., and John W, FitzGerald, Arlington, Mass., as-
signors to The Falk Corporation, Milwaukee, Wis., a
corporation of Wisconsin

Application November 30, 1951, Serial No, 259,122
7 Claims, (Cl 74—665)

This invention relates to a drive for a rotary cotton
card engine. : o .

In cotton card engines it is the usual practice to have
overhead shafting with a central motor to drive a plu-
rality of card engines through the common overhead
shafting. This system has the obvious disadvantages of
dirt and dust falling from the overhead shaft onto either
the lap or the web. The overhead shaft also limits light
and ventilation in the plant and restricts plant moderniza-
tion. Further, should the central motor fail, the entire
plant is shut down until such time as repairs can be made.

Some attempts have been made to install individual
motor drives on card engines. -Such drives, however, have
been cumbersome and usually require special brackets
fixed to the frame of the card cylinder. When a motor
is mounted on such a.-bracket any change in tension in
the belt is immediately transmitted to the card engine
frame causing distortions therein which cause misalign-
ment of the various rollers in the card engine.

It is an object of the present invention to provide an
individual drive for a rotary card engine which does not
require a special bracket on the engine.

Another object is to provide an individual motor drive
for a rotary card engine which will occupy a minimum
of floor space.

Another object is to provide an mdmdual motor drive
for a rotary card engine which will permit the use of a
standard motor such as a squirrel cage motor.

Another object is to provide an individual motor drive
for a rotary card engine which will minimize the effect
of enertia of the engine.

A further object of the invention is to provide an
individual motor drive for a rotary card engine which
has an improved strlpper pulley.

A further object is to provide an mdmdual motor drive
for a rotary card engine, or the like, having an improved
gear arrangement.

A further object is to provide an md1v1dua1 motor drive
for a rotary card engine, or the like, which will make
adjustments in speed automatically.

A still further object of the invention is to prov1de
an individual motor drive for a rotary card engme, or
the like, having a low startlng torque.

A still further object is to prov1de a card engme drive
including an adjustable speed mechamsm

A still further ob]ect is to.provide -an 1nd1v1dual drlve
for a cotton card engine in which changes in tension of
the drive belt do not cause distortion of the card etigine
frame. . .

Still further objects will become. apparent upon con-
sidering the following specification which, when con-
sidered in conjunction with the .accompanying drawings,
illustrates a preferred form: of the 1nvent10n

In the drawings: :

Fig. 1 is a side elevatxonal view of the card engine
drive, being a view. lookmg parallel to the axis of the
card cylinder;
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Fig. 2 is an end elevational view of the card engine
drive shown in Fig. 1, and is a view looking at the dnve
from the left as seen in Fig. 1;

Fig. 3 is a horizontal cross-section through the gear
box, taken on the line 3—3 of Fig. 1, looking in the
direction of the arrows;

Fig. 4 is a cross-section taken on the line 4—d4 of
Fig. 1, looking in the direction of the arrows; and

Fig. 5 is a cross-section taken on the line 5—5 of
Fig. 4, looking in the direction of the arrows.

Referring to the drawings, and particularly to Figs.
1 and 2, the motor 18 is mounted on a base i1. The
base 11 is pivotally mounted by hinges 12 (Fig. 2) on a
platform 13 of a gear housmg 15, the housing 15 being
supported dlrectly on the main drive shaft 17 (Fig. 3)

~ of the card engine (not shown) in a manner to be de-
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scribed below. The edge of the base 11 opposite the
hinges 12 is prov1ded with an ad]ustmo screw 19 which
permits the base 11 to be held in adjusted angular
relationship to the gear housing 15.

The motor 1¢ has a shaft 22 which is keyed in the
end of a shaft 24. The shaft 24 is thus driven by the
motor 16 and rotates the driving element of a hydraulic
transmission 25. The driving element of the transmission
25 transmits its power through the medium of the oil
in the transmission 25 to the driven element, the driven
element being keyed or otherwise fixed to a quill shaft
28 which is mounted on and concentric with the shaft 24.

A pulley 30 is fixed to the shaft 28 to be driven thereby.
The pulley 30 is of the V-belt type and carries a V-belt
32 which drives an adjustable spring-actuated pulley 35.
The pulley 35 is keyed onto the drive shaft 36 of the
gear drive.

The pulley 35 is adjusted to variable speeds by a spring
encased in a housing 37 which adjusts the pulley and
changes the drive ratio automatically as the angle of the
motor is varied by adjustment of the screw 19. Thus
adjustment of the motor by the adjusting screw 19 varies
the tension on the belt 35 and causes a change in speed
of the shaft 36 to vary the speed of the card engine drive
shaft 17.

Referring now to Fig. 3, the shaft 36 is mounted in
bearings 40—41 in the gear case 15. The gear 40 has a

-snap ring 43 on the exterior thereof which ring is forced

against the end of the gear housing 15 by the pressure
of an end cap 44 on the outer race of the bearing 40.
The end cap 44 is held in position on the end of the gear
casing 15 by a plurahty of machine screws 45, or the like.

A sleeve 46 is mounted on the shaft 36 and is held in
fixed axial position by a groove pin 47. The inner races
of the bearings 40 and 41 are held between the sleeve 46
and a spiral bevel gear 50 by a pair. of spacer rings 43
and 49 and a 45° spiral gear 52 whlch is secured to the
shaft 36 by a key 53.

The bevel gear 50 drives a bevel ring gear 55 which
is secured to a flange 57 on a quill shaft 58 by a plurality
of bolts 59.

The quill shaft 38 is mounted in the casing between a
pair of Timkin roller bearings 63—#4. ]

To assemble the quill shaft 58 and gear 55, the bearmg i

_ 64 is put in position on the quill shaft 58 with the inner

end of the inner race abutting a shoulder 67 on the shaft.
The bearing 63 may also be positioned on the quill shaft
with the inner end of the inner race abutting a shoulder
69 on the shaft. The assembled quill shaft and bearings

. may then be inserted in the casing 15 through an aperture

70 until the bearing 64 enters an aperture 72 in the
housing 15 directly cpposite the aperture 76. The outer’
race of the bearing 64 seats in the aperture to perm1t the
gear 55 to be engaged with the gear 59. .
When the gears 50 and 55 are properly engaged, a cap

" 75 may be inserted over the end of the quill shaft 58 so
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that the outer race of the bearing 63 seats in a rcess 76
in the cap 75. Suitable shims 78 may be inserted between
the cap 75 and the housing 15 to eliminate back lash in
the gears 50—55 and to properly load the bearing 63.

A second cap 80, having an inturned collar 81, may
then be set in place about the aperture 7¢ with sufficient
shims 82 interposed between the cap $8 and the casing to
properly load the bearing 63. The caps 75 and &8 may be
bolted to the housing 15 by machine screws 84. Lock
washers 85 prevent the machine screws 24 from loosening
under vibration.

QOil is prevented from leaking from the casing 15
through the bearings 63 and 64 by a pair of oil seal rings
86 and 87, and is prevented from leaking from the bearing
40 by an oil seal ring 88.

Referring now to Figs. 4 and 5, the shaft 36 drives the
45° spiral gear 52. The gear 52 is in constant mesh
with a 45° spiral gear 28. The gear 9¢ is meunied on a
shaft 92 carried between bearings 94 and 95 supported
in apertures 96 and 97, respectively, in the casing I3.
The shaft 92 is parallel to the quill shaft 58 and extends
through the casing 15 and projccts therepast to support a
brush pulley 18¢. The pulley 108 is held on the shaft
by a drift pin 101, or the like.

The aperture 96 at one end of the shaft 92 is sealed
by a plug 182 which prevents the escape of oil, while an
oil seal 164 surrounds the projecting end of the shaft 92
to prevent leakage of oil through the aperture $7 and
through the bearing 95.

After the assembly of the entire unit the casing 135 may
be filled with oil through the elbow 1§6 (Fig. 1) which
elbow has a cap 167 to provide for venting of gases from
the casing.

A plug 168 (Figs. ! and 5) in the bottom of the casing
13 provides a means to drain oil from the casing 15 and
to flush the dirt from the casing.

The assembled unit, described above, may be mounted
to drive the card enginc by inserting the card engine drive
shaft 17 into the quill shaft 58 and securing it against
rotation by a suitable key 13§ (Fig. 3). A set screw 112
retains the drive unit in place on the shaft 189.

A torque arm 115 (Fig. 1) is secursd to one edge of
the casing through a stud 117 and to the card engine frame
(not shown) or to the floor (not shown) to prevent rota-
tion of the drive unii about the shaft 17.

Operation

In operation, the drive unit is inserted on the card
engine with the quill shaft 58 over the main shaft 17 of
the card engine (mot shown). The torque rod is then
connected between the bolt 117 and a portion of either
the foundation or a stationary part of the card engine.
The torque rod is tightened until the drive unit is vertical
on the shaft £7.

When the motor is connected it drives one unit of the
hydraulic transmission 25 which, in turn, drives the
pulley 30 through the hollow shaft 28. The puliey 30
drives the pulley 35 through the V-belt 32, adjustments
in speed being made by varying the position of the motor
base i1 through the screw 12, the speed adjustments
being automatically accomplished by the spring adjust-
ing mechanism 37. The spring adjusting mechanism 37
permits variations of the pulley cones 35 in accordance
with the tightness of the belt 32.

The pulley 35 drives thé shaft 36 on which is mounted
the bevel gear 58. The gear 59 is in constant mesh with
the gear 55 carried by the quill shaft 58 so that rotation
of the gear 50 turns the gear 55 and the quill shaft 38,
driving the card engine (not shown).

The shaft 36 also has mounted on it the 45° spiral gear
52 so that turning the gear 52 drives the second 45° spiral
gear 99 the center of rotation of which lies at right angles
to the shaft 36 and parallel to the quill shaft 58. The
shaft 92 carrying the gear 90 drives a pulley 100.

After .the card engine has run for about thirty-six
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hours, the swift, workers, strippers and doffers become
choked up with both cotton and foreign matter, which re-
duces efficiency. When this occurs the swift must be
cleaned. To clean the swift a fettling roll is placed ad-
jacent the swift and the power to the machine shut off.
A belt is connected between the pulley 189 and a similar
pulley on the fettling roll. The momentum of the card
engine is sufficient to continue its movement and to drive
the fettling roll to clean the swift.

By having the entire card engine drive mounted directly
on the main drive shaft of the card engine, all stresses
due to variations in tension of the belt are absorbed by the
frame of the card engine drive and are not transmitted to
the card engine frame, which would cause distortions
resulting in misaligned rolls in the card engine.

It will be realized that the hereinbefore described form
of the invention is given merely by way of example and
that various changes in size, shape and arrangement of
parts may be resorted to without departing from the spirit
of the invention or the scope of the subjoined claims.

That which is claimed as new and is desired to be se-
cured by United States Letters Patent is:

1. In a cotton card engine or the like having a main
drive shaft, a drive unit for said card engine comprising,
a quill shaft received on said main drive shaft, means to
transmit rotation from said quill shaft to said drive shaft,
a casing carried by said quill shaft, a bevel gear fixed
on said quill shaft in said casing, a transmission shaft
mounted in said casing, a bevel gear on the inner end of
the transmission shaft in mesh with the first named bevel
gear, a motor carried by said casing, means including a
flexible belt to drive the transmission shaft from the
motor, and means to adjust the angular position of the
motor on the casing to vary the speed of the quill shaft.

2. In a cotton card engine, or the like having a main
drive shaft, a drive unit for said card engine comprising,
a quill shaft received on said main drive shaft, means
to transmit rotation from said quill shaft to said drive
shaft, a casing carried by said quill shaft, a bevel gear
fixed on said quill shaft in said casing, a transmission
shaft mounted in said casing, a bevel gear on the inner
end of the transmission shaft in mesh with the first namecd
bevel gear, a motor carried by said casing, means includ-
ing a fiexible belt to drive the transmission shaft from
the motor, a shaft parallel to and spaced from said quill
shaft, a puiley on one end of last named shaft adapted
to drive a fettling roll, and means to drive the last named
shaft from the transmission shaft.

3. In a cotton card engine or the like having a main
drive shaft, a drive unit for said card engine comprising,
a quill shaft received on said main drive shaft, means
to transmit rotation from said quill shaft to said drive
shaft, a casing carried by said quill shaft, a beve!l gear
fixed on said quill shaft in said casing, a tronsmissios
shaft mounted in said casing, a bevel gear on the inner
end of the transmission shaft in mesh with the first named
bevel gear, a motor carried by said casing, means includ-
ing a flexible belt to drive the transmissicn shaft from
the motor, a shaft parallel to and spaced from said quill
shaft, a pulley on one end of said last named shaft adapted
to drive a fettling roll, and means including a pair of
45° spiral gears to drive the last named shaft from the
transmission shaft.

4. Tn a cotton card engine or the like having a main
drive shaft, a drive unit for said card engine comprising,
a quill shaft received on said main drive shaft,
to transmit rotation from said quill shaft to said drive
shaft, a casing carried by said quill shaft, a bevel gear
fixed on said quill shaft in said casing, a trensmission
shaft mounted in said casing, a bevel gear on the innor
end of the transmission shaft in mesh with the first named
bevel gear, a motor carried by said casing, means inciud-
ing a flexible belt to drive the transmission shaft from
the motor, means to adjust the angular position of the
motor on the casing to vary the speed of the quill shaft,
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and means to secure said casing against rotation about
the main drive shaft.

5. In a cotton card engine or the like having a main
drive shaft, a drive unit for said card engine comprising,
a quill shaft received on said main drive shaft, means
to transmit rotation from said quill shaft to said drive
shaft, a casing carried by said quill shaft, a bevel gear
fixed on said quill shaft in said casing, a transmission
shaft mounted in said casing, a bevel gear én the inner
end of the transmissicn shaft in mesh with the first named
bevel gear, a motor carried by said casing, means includ-
ing a flexible belt to drive the transmission shaft from
the motor, a shaft parallel to and spaced from said quill
shaft, a pulley on one end of said last named shaft adapted
to drive a fetiling roll, means to drive the last named
shaft from the transmission shaft, and means to secure
said casing against rotation about the main drive shaft:

6. In a cotton card engine or the like having a main
drive shaft, a drive unit for said card engine comprising,
a quill shaft received on said main drive shaft, means
to transmit rotation from said quill shaft to said drive
shaft, a casing carried by said quill shaft, a bevel gear
fixed on said quill shaft in said casing, a transmission
shaft mounted in said casing, a bevel gear on the inner
end of the transmission shaft in mesh with the first named
bevel gear, a motor carried by said casing, means includ-
ing a flexible belt to drive the transmission shaft from
the motor, a shaft parallel to and spaced from said quill
shaft, a pulley on one end of said last named shaft adapted
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to drive a fettling roll, means including a pair of 45°
spiral gears to drive the last named shaft from the trans-
mission shaft, and means to secure said casing against
rotation about the main drive shaft.

7. In a cotton card engine, or the like, having a main
drive shaft, a drive unit for said engine comprising, a
quill shaft received on the main drive shaft and sup-
ported thereby, means to transmit rotation from the quill
shaft to the drive shaft, a casing carried by said quill
shaft, a bevel gear fixed on said quill shaft within said
casing, a transmission shaft mounted in said casing, a
bevel gear on the inner end of the transmission shaft in
mesh with the first named bevel gear, a motor carried
by said casing, a variable V-belt drive operatively con-
nected between the motor and the transmission shaft to
turn the latter, and means to vary the position of the
motor to vary the driving ratio between the motor and
the transmission shaft.
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