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ABSTRACT

The inner end of a snake or drain cleaning cable coiled in a rotatable cable storage drum
of drain cleaning apparatus is provided with a torque arm which frictionally engages the outer
wall of the drum to restrain sliding of the cable relative thereto dunng a drain cleaning
operation. The drain cleaning apparatus is motor driven, and a cable feed device for axially
displacing the cable relative to the storage drum is provided on the outer end of a flexible guide
tube detachably mounted on the apparatus to facilitate an operator guiding the outer end of the
table into a drain to be cleaned and advancing or retracting the cable relative to the apparatus

without having to physically contact the cable.
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DRAIN CLEANING APPARATUS
Background of the Invention

This invention relates to the art of drain cleaning apparatus and, more particularly, to
improvements in connection with transmitting torque to the drain cleaning cable in such
apparatus and directing and feeding the cable into a drain or waste line to be cleaned.

Drain cleaning apparatus of the character to which the present invention is directed 1s
generally comprised of a motor driven snake or drain cleaning cable drum in which the drain
cleaning cable is wound about the axis of the drum and is rotatable therewith. The drum has
an open front end through which a free or outer end of the cable extends for entrance 1nto a
drain to be cleaned and, in order to optimize the torque transmitted to the cable by rotation of
the drum, cable guide tubes have been provided in the drum, or the inner end of the cable has
been clamped to the drum. Guide tube arrangements are structurally complex and require
somewhat complicated mountings in the drum, and cable clamps require mounting holes
through the drum which leads to water leakage relative to the drum. While it is preferred to
avoid the foregoing problems by eliminating the guide tube or not attaching the inner end of
the cable to the drum, the result is that the slippage between the cable and drum restricts the
transmission of torque to the cable by the drum and thus restricts the magnitude of a blockage

which can be broken up or cleared with the apparatus.

The snake or drain cleaning cable in such apparatus, as i1s conventional, is an elongate,
flexible member made of tightly wound spring wire, and the free or outer end thereof is adapted
to be pulled from or pushed back into the drum in which the cable is stored during periods of
non-use. In many such apparatus, the drum, or a cable cartridge within the drum, can be
removed to facilitate connecting successive lengths of cable for feeding into a waste line, or
for using different diameter drain cleaning cables with the apparatus. Often, drain cleaners of
the foregoing character not only require that the cable be manually pulled or pushed relative
to the cable drum housing, but also require the operator to manually bend or flex the cable 0!
order to direct it into the entrance of a drain or waste line to be cleaned. Even though an
operator may wear gloves, whereby his or her hands are protected from dirt and/or abrasive
contact with the drain cleaning cable, such protection is not obtained in the absence of gloves

and, in any event, pulling, pushing and flexing the cable into position is inconvenient for the

operator.
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Summary of the Invention

In accordance with the present invention, improvements are

provided by which the foregoing and other problems encountered

wlth motor driven drain cleaning apparatus are minimized or

overcome. In accordance with one aspect of the invention, the

torque transmitted from a cable storage drum or cartridge to a

cable having 1ts inner end detached from the drum is considerably

increased over that heretofore obtainable. In this respect, the

inner end of a drain cleaning cable in a storage drum or

cartridge 1s provided with an attachment which frictionally

engages the 1nner surface of the storage container to resist

slippage therebetween and thus increase the torgue transmitted to

the cable during operation of the apparatus.

In accordance with another aspect of the invention, the outer

ﬁ

or free end of a drain cleaning cable extends through a flexible

guide tube which is provided on its outer end with a manually

operable device for feeding the cable from and to the storage

drum, thus to preclude an operator having to manually pull or

" bl
—

push the cable relative to the drum. Moreover, the flexibility of

the guide tube advantageously enables the operator to direct the
free end of the cable into a drain or waste line to be cleaned,

whereby both the entrance of the cable into the drain opening and

the advancement thereof during the cleaning operation can be
achieved without the operator having to touch the cable.

Accordingly, the drain cleaning apparatus 1s more convenient to

use than apparatus heretofore available, and the cleaning

P
p—

operation 1s achleved more quickly and more efficiently than

F

heretofore possible as a result of the flexible guide tube and

cable feeding components. Preferably, the flexible guide tube and

cable feed device, or the cable feed device alone, are

selectively mountable on the apparatus for use with the drain

gy

cleaning cable thereof, thereby providing versatility with

.
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respect to the options available to an operator in connection

with use of the apparatus.

The present 1invention provides improvements in connection

with drain cleaning apparatus of the character comprising a motor

driven storage drum in which a drain cleaning cable is coiled

about the axis of the drum and has a free or outer end extending

outwardly of the drum for entry into a drain or waste line to be

cleaned.

fﬁ

Also provided 1s a drain cleaning apparatus of the foregoing

character in which the inner end of the drain cleaning cable

colled 1n the drum is detached therefrom and provided with an

arrangement for frictionally 1interengaging with the drum in a

ﬁ

manner to 1ncrease the transmission of torque to the cable

relative to such apparatus heretofore available in which the

inner end of the cable is detached from the drum.

Also provided 1s an apparatus of the foregoing character in

F

which the outer or free end of the drain cleaning cable can be

—
P

displaced relative to the storage drum and into the entrance of

ﬁ

a draln or waste line to be cleaned without hand contact of the

cable by the operator.

Further provided 1s a drain cleaning apparatus of the

foregoing character 1n which a manually operable drain cleaning

cable feed device 1s selectively attachable to the apparatus

alone or through the use of a flexible guide tube, thus promoting

versatility wilth respect to use of the apparatus by an operator

and enablling the extension and retraction of the cable relative

to the storage drum and direction of the cable into the inlet end

*

of a drain to be cleaned without hand contact of the cable by the

operator.

Also provided 1s an apparatus of the foregoing character

which 1s more convenlent to use than similar apparatus heretofore

avallable and which 1s more efficient 1n connection with

_3-
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achieving a drain or waste line cleaning operation.

Brief Description of the Drawings

The foregoing aspects, and others, will in part be obvious,

and 1n part pointed out more fully hereinafter in conjunction

o~

with the written description of preferred embodiments of the

invention illustrated in the accompanying drawings in which:

FIGURE 1 1s a perspective view of drain cleaning apparatus in

accordance with the present invention;

#

FIGURE 2 1s an exploded perspective view of the apparatus

shown i1n Figure 1;

FIGURE 3 1s a sectional elevation view through the cable

cartridge component of the drum assembly and showing a torque arm

P

on the i1nner end of the cable in accordance with the invention:

FIGUR.

4 1s a perspective view of the torque arm illustrated

L*]

in Figure 3;

FIGURE 5 1s an end elevation view showing a manually operable

cable feed device mounted on a frame component of the apparatus

1llustrated in Figure 1;

sl

FIGURE © 1s a sectional elevation view of the cable feed

device taken along lines 6-6 in Figure 5;
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FIGURE 7 is a perspective view of one embodiment of a flexible guide tube and cable

feed attachment for the drain cleaning apparatus;

FIGURE 8 is a sectional elevation view of the attachment in Figure 7; and,

FIGURE 9 is a sectional elevation view showing a modification of the flexible guide
tube attachment.

Description of Preferred Embodiments

Referring now in greater detail to the drawings, wherein the showings are for the
purpose of illustrating preferred embodiments of the invention only and not for the purpose of
limiting the invention, Figures 1 and 2 illustrate drain cleaning apparatus 10 comprising a
frame 12 which supports a cable drum assembly 14 for rotation about a cable drum axis A.
Frame 12 comprises a tubular metal base portion having laterally spaced apart legs 16
interconnected at their forward ends by a U-shaped bridging portion 18 which inclines
upwardly and forwardly relative to legs 16. The frame further includes an inverted U-shaped
tubular metal frame member having laterally spaced apart legs 20 welded to and extending
upwardly from legs 16 of the base portion of the frame and having a bridging portion 22
between the upper ends of the legs, and a mounting and support plate 24 which extends
between and is welded or otherwise secured to legs 20. Cable drum assembly 14 is supported
on plate 24 for rotation about axis A by a bearing support member 26 which 1s welded on plate
24, bearing sleeves 28 and 30 received in axially opposite ends of member 26, and a drum shaft
32 rotatably supported by the bearing sleeves and interconnected with the drum assembly as
set forth hereinafter. Drum shaft 32 is adapted to be driven by a reversible motor 34 through
a pulley and endless belt unit including a pulley 36 mounted on and driven by motor shaft 38,
a pulley 40 mounted on the inner end of drum shaft 32 and interconnected therewith such as
by a flat so as to rotate the drum shaft, and an endless belt 42 trained about pulleys 36 and 40.
Motor 34 is attached to a motor mounting plate 44 by means of a plurality of button head
screws 46, and mounting plate 44 is secured to mounting and support plate 24 of the frame by
carriage bolts 48 and nuts 50. The drive motor, pulleys and drive belt are enclosed in a housing
52 which is attached to support plate 24 by a plurality of threaded fasteners 54, and housing 52
supports a toggle switch unit 56 for controlling motor 34 and a flexible protective sleeve 58

through which motor power cord 60 extends for connection to a source of AC current

_4 -
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Preferably, frame 12 includes a handle 62 which extends rearwardly over housing 52 and by

which the apparatus can be carried.

Cable drum assembly 14 comprises front and rear cable drum housing members 64 and
66, respectively, and an intermediate cable cartridge 68 in which, as will be appreciated from
Figure 3, a drain cleaning snake or cable 70 is coiled about axis A. Rear housing member 66
includes a hub 72 which is internally threaded on the inner or rear end thereof to interengage
with threaded axially outer end 32a of drum shaft 32 so as to mount the cable drum assembly
on shaft 32 for rotation therewith. Rear housing 66 is further secured to drum shaft 32 by a tlat
head screw 73 which extends through an opening therefor in hub 72 and into a threaded bore
in end 32a of the drum shaft. Rear housing member 66 further includes radially inwardly
extending ribs 74 which axially slidably interengage with recesses 76 in the outer periphery of
cartridge 68 so as to engage the latter with housing member 66 for rotation therewith.
Cartridge 68 is axially retained in rear housing member 66 by front housing member 64 which
is secured to housing member 66 by a plurality of headed fasteners 78 in the outer ends of ribs
74 and drum clips 79 mounted on front housing member 64 and providing bayonet slots for
fasteners 78. Front housing member 64 has a forwardly extending hub 80 to which an exit
collar 82 is secured by means of a set screw, not designated numerically, and cable 70 extends
through the hub and exit collar drum from cartridge 68 and has a free or outer end 84 for entry
into a drain or waste line to be cleaned. Accordingly, it will be appreciated that the hub and
exit collar provide an opening at the front of cable drum assembly 14 through which the free
end of the drain cleaning cable extends for entry into a drain to be cleaned.

In the embodiment illustrated in the drawings, and as best seen in Figure 3, cable drum
cartridge 68 includes an outer peripheral wall 86, a closed inner or rear end defined by a
peripheral wall 88 extending radially inwardly from wall 86 and an axially forwardly extending
peripheral wall 90 spaced radially inwardly from outer wall 86 and terminating 1n a cone-
shaped forward end wall 92, and a front end defined by a peripheral wall 94 extending radially
inwardly from outer wall 86. The radially inner end of wall 94 is spaced radially outwardly
from cone-shaped wall 92 and provides a peripheral opening 96 therewith through which cable
70 extends for passage through hub 80 and exit collar 82 of the drum assembly. As will be
further appreciated from Figure 3, cable 70 is wound in the cartridge about axis A between the

.5



10

15

20

25

30

CA 02246077 1998-09-30

RT-2025

front and rear ends of the cartridge and, as a result of the bias of the spring metal from which
the cable is constructed, is biased radially outwardly against wall 86 of the cartridge.

In accordance with one aspect of the present invention, and as best seen in Figures 3 and
4 of the drawing, cable 70 has an inner end 98 disposed adjacent the juncture between outer

wall 86 and rear wall 88 of the cartridge housing and provided with a torque arm 100 which

_operates as set forth hereinafter to increase the torque applied to cable 70 in response to rotation

of the drum assembly during operation of the drain cleaning apparatus. In the embodiment
illustrated, torque arm 100 is constructed from a strip of cold rolled steel and has a mounting
end 102 by which the torque arm is attached to end 98 of the cable. More particularly, the
torque arm comprises an elongate, planar first leg 104 extending from mounting end 102, and
the laiter is defined by a pair of second legs 106 each of which is parallel to leg 104 and
integrally interconnected therewith by a corresponding U-shaped bridging portion 108.

Bridging portions 108 provide mounting end 102 of the torque arm with an axis 110 with

respect to which legs 106 are spaced apart from one another and, preferably, the torque arm

further includes a finger 112 axially between legs 106 and bridging portions 108 and which 1s

integral with first leg 104 and extends perpendicular thereto and tangential to bridging portions

108. A nut or other block member 114 extends between first leg 104 and the free ends of
second legs 106 and is securely fastened thereto such as by weldments 116. Block 114 is
provided with a threaded opening 118 therethrough extending radially of axis 110 for receiving
a threaded fastener 120, such as a set screw, by which the torque arm is removably mounted
on end 98 of the drain cleaning cable. It will be appreciated that legs 106, bridging portions
108 and block 114 define a collar on mounting end 102 of the torque arm which snugly
receives and surrounds end 98 of the cable anc provides axis 110.

As will be appreciated from Figure 3, leg 104 of the torque arm is adjacent outer wall
86 of the cartridge housing and extends from the juncture between outer wall 86 and rear wall
88 to a point adjacent the juncture between the outer wall and front wall 94. The torque arm
is biased radially outwardly by the resiliency and coiled condition of cable 70 in the cartridge
housing and frictionally engages outer wall 86 along the length of leg 104 to front edge 104a
thereof and into the bridging portions 108 at mounting end 102 of the torque arm. Finger 112

extends radially inwardly from mounting end 102 and engages rear wall 88 of the cartridge

-6 -
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housing along upper or radially inner edge 112a of the finger.

Accordingly, 1t will be appreciated that in response to rotation

of the cable drum assembly and thus cartridge housing 68 in
connection with a drain cleaning operation, torque arm 100
resists sliding of cable 70 relative to the cartridge housing
when an obstruction or the like 1is encountered by the leading

end of the snake which is disposed in the drain or waste line

Ppelng cleaned. While finger 112 contributes to the resistance to

sliding, 1ts primary purpose 1s to stabilize the torgue against
pivotal movement clockwise in Figure 3 about axis 110 when the

radially outward bias on leg 104 by the cable is reduced, such as

when the cable is nearly fully extended from the cartridge

housing.

In the embodiment 1llustrated, the cold rolled steel strip of

which the torque arm is constructed has a thickness of 0.06 inch,

P p

a width of 0.75 inch and a length of 2.50 inches from axis 110 to

edge 104a of leg 104. Further, the curvature of bridging portions

F

106 has a radius of 0.22 1inch with respect to axis 110, and

finger 112 has a length of 0.69 inch from axis 110 to edge 112a

P F

of the finger. Each of the legs 106 and finger 112 have a width

of 0.25 1nch in the direction of axis 110. In a cable drum having

Jr—
o

the structure described hereinabove and in which the inner end of

the drain cleaning cable corresponding to end 98 is not attached
to the cartridge housing and does not have a torgque arm attached
thereto, slippage between the drain cleaning cable and cartridge

P

housing with the free end of the cable held against rotation

adjacent exit collar 82 occurs at a torque of between 5 and 10

F

in.-1lbs. In comparison, with a torque arm of the foregoing

structure attached to the inner end of the cable, slippage does
not occur until a torque of about 35 in.-1lbs. 1s applied to the

cable by a cartridge housing.

In accordance with another aspect of the invention, as shown

7

............................
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P

in Figures 5 and 6 of the drawing, U-shaped portion 18 of the

g
-

pase of frame 12 includes a portion 18a extending horizontally

*

across the front end of drum assembly 14 below exit collar 82

thereof, and a manually operable cable feed device 122 is mounted

#

on frame portion 18a by means of a mounting bracket 124 to

F

facilitate the selective feeding of drain cleaning cable 70

outwardly and inwardly relative to drum assembly 14. Cable feed

device 122 corresponds structurally and functionally to the cable

feed device disclosed 1in co-pending Canadian patent application

Serial No. 2,228,868 filed March 9, 1998, in the names of Michael

J. Rutkowski and Jon R. Dunkin and assigned to the same assignee

as the present application. While cable feed device 122 will be

described herein in considerable detail, Figures 5 and 6 in the

present application correspond respectively to Figures 2 and 4 in

the foregoing co-pending application.

As shown 1n Figures 5 and 6, cable feed device 122 comprises

P
p—

a tubular housing 126 having an axis coilnciding with axis A of

the apparatus and axially opposite front and rear ends 128 and

130, respectively. Housing 126 1includes a wall 132 therein

transverse to axis A and having a passage 134 for receiving cable

70. Wall 132 includes roll mounting nodes 136 on the front side

o pre

thereof, and the feed device includes a pair of cable driving

rolls 138 and 140 mounted on nodes 136 by socket head cap screws

142 and 144, respectively. The cap screws provide axes for

rotation of the respective driving rolls, and each driving roll
axls 1s skewed both horizontally and vertically relative to the
housing axis. Driving rolls 138 and 140 have smooth outer
surfaces 146 and 148, respectively, and the skewed mounting
thereof provides for driving drain cleaning cable 70 in a well

known manner when the cable 1s rotated and displaced against the

driving rolls. Housing 126 further includes a radially extending

pore 150 having an 1nner end which opens 1nto cable passage 134

_8-
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and which slidably and removably receives a cable drive actuating
unit 1ncluding a drive actuating roll support member 152.
Support member 152 has a radially inner end on which a drive

F

actuating roll 154 is mounted by means of a socket head cap screw

156 which provides an axis for the drive actuating roll, and an
axlally outer end on which an operating knob member 158 1is
mounted by way of a threaded stem 160 received in a threaded
recess therefor 1n roll support member 152, not designated
numerlcally. Operating knob member 158 1is axially adjustable
relative to roll support member 152 for adjusting the axial

F

length of the drive actuating unit, and a compression spring 162

surrounds the roll support member between the radially outer end

of bore 150 and the underside of operating knob member 158 to

r—

blas the drive actuating unit radially outwardly of the housing.

Drive actuating roll 154 has a smooth outer surface 164 and, as

will be appreciated from Figure 5, the driving rolls and actuator

drive roll are equally spaced apart circumferentially about axis

A. Further, drive actuating roll support member 152 supports

P

drive actuating roll 154 in housing 12 for the axis of the drive

actuating roll to be skewed horizontally with respect to axis A,

ﬁ

preferably at the same angle as that of driving rolls

- 89 -
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138 and 140 which, preferably, is 30° with respect to both the horizontal and vertical directions

of the skew thereof.
The drive actuating unit of feed device 122 is adapted to be displaced radially inwardly

of housing 126 against the bias of spring 162 by means of an operating lever 166 which

> includes a mounting leg 168 and a handle portion 170 extending perpendicular thereto. The
front end of housing 126 is provided with a pair of lever mounting ears 172, and mounting leg

168 of the lever is received between ears 172 and has a rolled tubular lower end 174 receiving

a pivot pin 176 extending through openings therefor in ears 172 to provide a lever pivot axis

transverse to and laterally spaced from axis A. Handle portion 170 extends across the outer

10 surface of operating knob member 158 and is provided with a finger 178 which frictionally
engages with the peripheral outer surface of the knob member to releasably hold the drive

actuating unit in bore 150 and to restrain rotation of the operating knob member relative to

drive actuating roll support member 152.

As mentioned above, cable feed device 122 is adapted to be mounted on frame portion

15 18a by means of a mounting bracket 124. As seen in Figures 5 and 6, mounting bracket 124
includes an L-shaped bracket plate having a vertical leg 180 and a horizontal leg 182 extending

forwardly from the lower end thereof and secured to frame portion 18a such as by a pair of

bolts 184 extending upwardly through openings therefor in frame portion 18a and into threaded
engagement'with nuts 185 welded on leg 182 of the bracket plate. Leg 180 is provided with

20 an opening 186 coaxial with axis A, and the mounting bracket further includes an annular

adaptor sleeve 188 mounted on the front side of leg 130 such as by welding and so as to be

coaxial with axis A. Inner end 130 of housing 126 of the cable feed device axially receives
adaptor sleeve 188 therein, and the housing is provided with diametrically opposed pairs of
openings 190 adapted to be aligned with corresponding bores 192 in the radially outer side of
25 adaptor sleeve 188. Openings 190 are internally threaded to receive the threaded shanks of
bolts 194 by which housing 126 and thus feed device 122 is removably mountable on the drain
cleaning apparatus.
In operation of the feed device, the component parts thereof are initially in the positions
shown in Figure 6, whereby cable 70 rotates relative to housing 126 in response to rotation of

30 the cable drum assembly. There is no axial displacement of the cable at this time in that

_ 9.
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actuating drive roll 154 is disengaged from the cable. When handle 170 of lever 166 1s

displaced clockwise from the position shown in Figure 6, drive actuator roll 154 1s displaced
radially inwardly against cable 70 to displace the latter against drive rolls 138 and 140 as
shown in Figure 5. As a result of the skewed disposition of the rolls, they interengage with the
rotating cable to cause the latter to advance axially of housing 126 in the direction relative to
the housing which depends on the direction of rotation of the cable. In this respect, rotation
of the cable in one direction advances the latter axially outwardly from front end 128 of the
housing while rotation of the cable in the oppo. te direction draws the cable axially inwardly
of the housing. When it is desired to stop axial displacement of the cable in either direction,
handle 170 is released for spring 162 to return the drive actuating unit to the position thereof
shown in Figure 6 and in which roll 152 disengages the cable.

In accordance with yet another aspect of the invention, as shown 1n Figures 7 and 8 of
the drawing, drain cleaning cable feed device 122 is mounted on the outer end of a flexible
guide tube assembly 196 having its inner end detachably connected to adaptor 188 of mounting
bracket 124. More particularly, guide tube 196 comprises a flexible hose 198 having coupling
arrangements 200 and 202 on the opposite ends of the hose and which respectively provide the
axially outer and axially inner ends of the flexible guide tube. Coupling arrangement 200
comprises a ferrule axially received on the outer end of hose 198 and including an inner sleeve

206 extending axially inwardly of the hose, and a connector member 208 having a central

flange 209, a recess 210 on one side thereof receiving ferrule 204, and an externally threaded

sleeve 212 on the other side thereof. Coupling arrangement 200 further includes a gland rning
214 and a compression nut 216 by which ferrule 204 and thus the corresponding end of hose
198 is attached to connector member 208, and a tubular mounting collar 218 which is internally
threaded at one end for threaded interengagement with externally threaded sleeve 212 of
connector member 208. Mounting collar 218 is axially received in inner end 130 of housing
126 of the cable feed device and is provided with an outwardly open annular recess 220 which
is adapted to receive the inner ends of fasteners 194 provided on housing 126 1n diametrically
opposed pairs. The inner ends of fasteners 194 and recess 220 are dimensioned for the

fasteners to slide circumferentially in the recess, whereby an operator can rotate cable feed

device 122 about the axis of the flexible guide tube.

-10 -
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Coupling arrangement 202 comprises a mounting collar having an axially outer end 224
for receiving adaptor 188 of mounting bracket 124 and having an axially inner end which 1s
necked in to provide a cradle 226 underlying the corresponding end of hose 198. A hose clamp
228 and fasteners 229 secure hose 198 to cradle 226 and thus the mounting collar. Collar 224
supports a spring biased mounting plunger 230 which includes a post 232 extending radially
through an opening therefor in collar 224 and into one of the bores 192 in adaptor 188. The
plunger includes an operating member 234 on the radially outer end of post 232, and a spring
unit 236 normally biases post 232 radially inwardly of bore 192. Accordingly, 1t will be
appreciated that the guide tube and cable feed device can readily be detached from the drain
cleaning apparatus by pulling outwardly on operating member 234 to withdraw post 232 from
bore 192 so as to free the mounting collar 224 for axial separation from adaptor 188. As will
be appreciated from Figﬁre 8, when the guide tube is mounted on the drain cleaning apparatus,
drain cleaning cable 70 is adapted to extend through the flexible hose and coupling
arrangements and outwardly through feed device 122 which is operable in the manner
described hereinabove to displace the cable axially in response to rotation of the cable drum
assembly. Hose 198 can be of any desired length and, preferably, has a length of about three
feet which advantageously enables the operator to hold feed device 122 1n one hand and to flex
the guide tube as is necessary to direct outer end 84 of the cable into a drain or waste line to be
cleaned. Accordingly, the operator can perform a drain cleaning operation without having to
physically touch the drain cleaning cable.

Figure 9 illustrates a modification of the flexible guide tube shown 1n Figures 7 and 8
and, in this respect, illustrates a hand grip component 238 which replaces mounting collar 213
of the guide tube assembly shown in the latter figures. Hand grip 238 is a tubular metal
member having an axial length and outer diameter to accommodate an operator's hand and 1s
provided at one of the opposite ends thereof with internal threads 240 for threaded
interengagement with externally threaded collar 212 of connector member 208. The other end
of the hand grip is provided with a radially outwardly open circumferential recess 242 which
receives and cooperates with fasteners 194 on the feed device housing to support the feed

device for rotation about the axis of the guide tubte as described hereinabove in connection with

the embodiment of Figures 7 and 8.

S 11 -
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While considerable emphasis has been placed herein on the structures and structural
interrelationships between the component parts of the preferred embodiments of the invention,
it will be appreciated that other embodiments as well as modifications of the embodiments
disclosed herein can be made without departing from the principles of the invention. In this
respect, it will be appreciated that the flexible guide tube can be used with drain cleaning
apparatus independent of a torque arm on the inner end of the drain cleaning cable in the cable
drum. Likewise, it will be appreciated that a torque arm according to the invention can be used

in conjunction with the detached end of a cable wou.d in a cable drum per se as opposed to a
cartridge removably mounted in a drum housing. Further, it will be appreciated that structures
other than the fingers and nut disclosed herein can be used to provide a collar for mounting the
torque arm on the drain cleaning cable. These and other modifications of the preferred
embodiments as well as other embodiments of the invention will be obvious and suggested to
those skilled in the art from the disclosure herein, whereby it is to be distinctly understood that

the foregoing descriptive matter is to be interpreted merely as illustrative of the present

invention and not as a limitation.

- 12 -
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Having thus described the invention, it 1s so claimed:

1. In drain cleaning apparatus comprising a rotatable cable storage drum having
an axis, axially spaced front and rear ends and a radially outer peripheral wall between said
ends, said front end having an opening thereurough, a drain cleaning cable coiled 1n said drum
about said axis and between said ends and said outer wall, said cable having an 1nner end
slidably engaging said outer wall and an outer end for extending through said opening and 1nto

a drain to be cleaned, the improvement comprising: a torque arm on said inner end of said

cable for frictionally engaging said outer wall to restrain sliding of said cable relative to said

drum.

2. The improvement according to claim 1, wherein said torque arm is removably

mounted on said inner end of said cable.

3. The improvement according to claim 1, wherein said inner end of said cable 1s
adjacent said rear end of said drum and said torque arm includes a leg extending axially from

said inner end of said cable toward said front end of said drum.

4. The improvement according to claim 3, wherein said torque arm includes a

finger at said inner end of said cable extending radially inwardly of said drum and engaging

said rear end of said drum.

5. The improvement according to claim 4, wherein said torque arm 1s removably

mounted on said inner end of said cable.

0. The improvement according to claim 1, wherein said torque arm has a mounting

end, and means for removably attaching said mounting end to said inner end of said cable.

7. The improvement according to claim 6, wherein said mounting end mcludes

means providing a cable opening having an axis, said inner end of said cable being in said cable

- 13 -
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opening, and fastener means for releasably engaging said inner

end of

8 .

said cable 1n said cable opening.

The 1mprovement according to claim 7, wherein said means

providing sald cable opening includes a collar extending about

F

saild 1nner end of said cable, said fastener means including a

threaded opening through said collar radially of said cable

opening and a threaded fastener member in said threaded opening

and having an i1nner end for radially engaging against said inner

" bl

end of

9.

torque

shaped

said cable.

The 1mprovement according to claim 7, wherein said

arm 1s of metal plate material and said mounting end is U-

and 1ncludes a bridging portion and first and second legs

extending therefrom parallel to one another, sald means providing

said cable opening i1ncluding said bridging portion and a block

member

legs,

extending between and fastened to said first and second

and sald fastener means 1ncluding a threaded opening

ﬁ

through said block member radially of said axis of said cable

opening and a threaded fastener member in said threaded opening

having

an inner end for radially engagling against sald 1nner end

of said cable.

10.

sald first and second legs 1s adjacent said outer wall of said

P

The 1improvement according to claim 9, wherein one of

pr—
g

F

drum and extends axially forwardly of said drum from said block

member

11.

mounting end includes a finger extending radilially 1nwardly of

P

toward said front end of said drum.

The improvement according to c¢laim 10, wherein said

salid drum from said bridging portion and engaging said rear end

P

of said drum.

_14-
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12. The improvement according to claim 11, wherein the other

of said first and second legs includes a pair of leg members

F

axially spaced apart with respect to the axis of said cable

opening, said finger being axially between said leg members.

13. The improvement according to claim 12, wherein each leg

member has an outer end and said block member engages agalinst and

is welded to the outer ends of the leg members and to said one

leg.

14. The improvement according to claim 10, wherein saild

‘urther includes a finger extending radially inwardly

|

torque arm

{

of said drum from said cable opening and engaging saild rear end

0

of said drum.

15. The improvement according to claim 14, whereln said

means providing said cable opening includes collar means between

said leg and said finger, said fastener means 1including a

threaded opening through said collar radially of said cable

opening and a threaded fastener in said threaded opening and

having an inner end for radially engaging against sald 1nner end

F

of said cable.

16. Drain cleaning apparatus comprising a frame, a rotatable
cable storage drum having an axis, axially spaced front and rear

ends and a radially outer peripheral wall between said ends, said

front end having an opening therethrough, means supporting saild

drum on said frame for rotation about said axis, drive means on

e

said frame for rotating said drum, a drailn cleaning cable coilled
in said drum about said axis and between said ends and said outer

wall, said cable having an inner end slidably engaging said outer

wall and an outer end for extending through said opening and 1into

_15-
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a draln to be cleaned, a torgue arm on said inner end of said

cable for frictionally engaging said outer wall to restrain

sliding of said cable relative to said drum, and a manually

—

operable cable feed device outwardly of said opening for

selectively axilally displacing said cable relative to said drum

during rotation of said drum and said cable about said axis.

17. Drain cleaning apparatus according to claim 16, wherein

sald frame 1ncludes a frame portion outwardly adjacent said

opening, and means for mounting said cable feed device on said

frame portion.

18. Drain cleaning apparatus according to claim 17, wherein

said feed device comprilises a housing having a housing axis and a

passage axially therethrough for receiving said cable, cable

driving roll means supported on said housing, drive actuating

means supported on salid housing for radially displacing said
cable against said cable driving roll means, saild drive actuating

means having radially 1inner and outer ends, and lever means

plvotally mounted on said housing for engaging said outer end and
radlally displacing said drive actuating means against said

cable.

19. Drain cleaning apparatus according to claim 18, further

1ncluding means for blasing said drive actuating, means radially

outwardly of said passage.

20. Drain cleanlng apparatus according to claim 19, wherein

F

sald cable driving roll means 1includes a pair of cable driving

rolls each mounted on said housing for rotation about a drive

roll axis radially fixed relative to said opening.

-16-
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21. Drain cleaning apparatus according to claim 20, wherein

said drive actuating means includes a drive actuating roll

providing saild inner end thereof and rotatable about an actuating

roll axis.

22. Drain cleaning apparatus according to claim 21, wherein

ecach said drive roll axis and said actuating roll axis is skewed

F

relative to said housing axis, and each of said cable driving

rolls and said actuating roll has a smooth outer surface.

23. Drain cleaning apparatus according to claim 22, wherein

sald means for mounting said feed device on said frame portion

includes a mounting bracket on said frame portion and fastener

means removably 1nterconnecting said mounting bracket and said

housing.

24. Drailn cleaning apparatus according to claim 17, wherein

sald means for mounting said feed device on salid frame portion

includes a mounting bracket on said frame portion and a flexible

gulide tube having axlally inner and outer ends, said inner end

pelng fastened to saild mountiling bracket, and means for mounting

sald cable feed device on said outer end.

25. Drain cleaning apparatus according to claim 24, wherein

F

sald guide tube includes a hose of elastomeric material.

26. Drain cleaning apparatus according to claim 25, wherein

sald feed device comprises a housing having a housing axis and a
passage axlally therethrough for receilving said cable, cable

driving, roll means supported on said housing, drive actuating

means supported on said housing for radially displacing said

cable against said cable driving roll means, said drive

_17-
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actuating, means having radially inner and outer ends, and lever

means pilvotally mounted on said housing for engaging said outer

end and radlally displacing said drive actuating means

against said cable.

27. Drain cleaning apparatus according to claim 26, wherein

said means for mounting said cable feed device includes coupling

means attached to said hose and means interengaging said coupling

means and said housing for sailid feed device to be rotatable

relative to said hose.

28. Drain cleaning apparatus according to claim 26, wherein

sald hose has an outer end and sald guide tube includes a tubular

o

hand grip having an inner end connected to said outer end of said

hose and having an outer end, and means interengaging said outer

end of said hand grip and said housing for said feed device to be

rotatable relatlve to said hand grip.

29. Drain cleaning apparatus, comprising a frame, a cable

drum supported on said frame for rotation about a drum axis, said

drum having axially spaced front and rear ends and an opening

through said front end, a drain cleaning cable colled 1n said

drum about said axis and having an end for extending through said

opening, and into a drain to be cleaned, a drive motor supported

on sald frame for rotating said drum and cable, said frame

including a frame portion outwardly adjacent sailid opening, a

P

guide tube for receiving said end of said cable, said guide tube

having an inner end mounted on said frame portion and an outer

end spaced from said frame portion, said guilide tube being

flexible between sald 1nner and outer ends for directing said

outer end toward a drain to be cleaned, and a manually operable

cable feed device on said outer end of said guide tube for

18-
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actively axially displacing sald cable relative to said drum

during rotation of said drum and cable about said drum axis.

30. Drain cleaning apparatus according to claim 29, whereiln

sald feed device comprises a housing having a housing axilis and a

passage axially therethrough for receiving said cable, cable

driving roll means supported on said housing, drive actuating

means supported on said housing for radially displacing said
cable against said cable driving roll means, said drive actuatiling
means having radially 1inner and outer ends, and lever means
pivotally mounted on said housing for engaging saild outer end and
radially displacing said drive actuating means against said

caple.

31. Drain cleaning apparatus according to claim 30, further

including means for biasing said drive actuating means radially

ﬁ

outwardly of said passage.

32. Drain cleaning apparatus according to claim 31, wherein

—

said cable driving roll means includes a palr of cable driving

rolls each mounted on said housing for rotation about a drive

roll axis radially fixed relative to said opening.

33. Drain cleaning apparatus according to claim 32, whereln
said drive actuating means 1includes a drive actuating roll

providing said inner end thereof and rotatable about an actuating

roll axis.

34. Drain cleaning apparatus according to claim 33, whereiln

each said drive roll axis and said actuating roll axis 1s skewed

relative to said housing axis, and each of said cable driving

rolls and said actuating roll has a smooth outer surtface.

_19-
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oodl

35.

Draln cleanlng apparatus according to claim 29, further

D—

including a mounting bracket on said frame portion, said guide
tube 1ncluding a hose of elastomeric material having opposite
ends, sald inner end of said guilde tube comprising coupling means

F

on one of said ends of said hose, for connecting said hose to

sald mounting bracket, and said outer end of said guide tube

comprising means on the other end of said hose for connecting

sald hose to sailid feed device.

36. Drain cleaning apparatus according to claim 35, wherein
sald feed device comprises a housing having a housing axis and a
passage axially therethrough for receiving said cable, cable
driving roll means supported on said housing, drive actuating

means supported on said housing for radially displacing said

cable against said cable driving roll means, sald drive actuating

means having radially i1nner and outer ends, and lever means

pilvotally mounted on said housing for engaging said outer end and
radially displacing said drive actuating means against said

cable.

37. Drailn cleaning apparatus according to claim 36, whereiln

sald coupling means 1s first coupling means and sald means on the

other end of sailid hose 1ncludes second couplling means and means

interconnecting sald second coupling means and said housing for

sald feed device to be rotatable relative to said hose.

38. Drain cleaning apparatus according to claim 37, wherelin
sald housing includes a tubular end portion having an axis and
axially receiving said second coupling means, and said means
interconnecting said second coupling means and sald housing
includes a peripheral recess 1n sald second coupling means

F

coaxial with saild axis of said end portion and a plurality of
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P

pins extending radially inwardly of said end portion into said

recess.

39. Drain cleaning apparatus according to clalm 38, whereiln

P

said cable means includes a palr of cable driving rolls each

mounted on said housing for rotation about a drive roll axis

radially fixed relative to said opening and wherein said drive
actuating means includes a drive actuating roll providing, said

inner end thereof and rotatable about an actuating roll axis.

40. Drain cleaning apparatus according to claim 39, wherein

each said drive roll axis and salid actuating roll axis 1s skewed

relative to said housing axis, and each of said cable driving

rolls and said actuating roll has a smooth outer surface.

41. Drain cleaning apparatus according to claim 36, whereiln

sald means on the other end of said hose includes a tubular hand
grip having an inner end connected to said other end of sald hose

and having, an outer end and means interconnecting said outer end

of said hand grip and said housing for said feed device to be

rotatable relative to said hose.

42. Drain cleaning apparatus according to claim 35, whereln
said housing includes a tubular end portion having an axis and
axially receiving said outer end of said hand grip, and said

F

means interconnecting said outer end of said hand grip and said

housing includes a peripheral recess in said outer end of said

hand grip coaxial with said axis of said end portion and a

g

plurality of pins extending radially inwardly of said end portion

into sald recess.

21-
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43. Drain cleaning apparatus comprising a frame, a cable

drum supported on said frame for rotation about a drum axis, said

drum having axially spaced front and rear ends and an opening

through said front end, a drain cleaning cable coiled in said

drum about said axis and having an end for extending through said

opening and into a drain to be cleaned, drive means on said frame

for rotating said drum and cable, a flexible guide tube for
recelving sald end of said cable, said guide tube having an inner

end supported on sald frame and an outer end spaced from said

inner end, and a manually operable cable feed device on said

outer end of said guide tube for selectively axially displacing

sald cable relative to said drum during rotation of said drum and

cable about said drum axis.

44. Drain cleaning apparatus according to claim 43, wherein

sald drive means 1ncludes a drive motor supported on said frame.

45. Drain cleaning apparatus according to claim 43, wherein

sald frame 1ncludes a frame portion outwardly of said opening,

sald 1nner end of said guilde tube being attached to said frame

portion.

40. Draln cleaning apparatus according to claim 43, wherein

sald feed devilice comprises a housing having a housing axis and a

passage axlally therethrough for receiving said cable, cable

driving roll means supported on said housing, and drive actuating

means supported on said housing for relatively displacing said

cable and said cable driving roll means into driving

1nterengagement.

9.
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47. Drain cleaning apparatus according to claim 46, wherein

sald drive actuating means 1s radially displaceable relative to

sald housing for displacirg said cable against said driving roll

mearls.

48. Drain cleaning apparatus according to claim 47, and
means for biasing sald drive actuating means radially outwardly,

of said passage.

49. Drailn cleaning apparatus according to claim 48, wherein

sald drive actuating means has radially outer and inner ends and

lever means on saild housing for engaging said outer end and

radially displacing said 1nner end 1inwardly of said passage

agalnst said cable.

50. Drain cleaning apparatus according to claim 47, wherein

F

salid cable driving roll means 1includes a pailr of cable driving

rolls each mounted on said housing for rotation about a drive
roll axis radially fixed relative to said opening, and said drive
actuating means 1ncludes a drive actuating roll rotatable about

an actuating roll axis.

51. Drain cleaning apparatus according to claim 50, wherein
cach saild drive roll axis and sailid actuating roll axis is skewed

relative to said houslng axls, and each of said cable driving

rolls and sald actuating roll has a smooth outer surface.

52. Drain cleaning apparatus according to claim 43, further

including a mounting bracket on said frame, said guide tube

including a hose of elastomeric material having opposite ends,

sald inner end of said guide tube comprising coupling means on

F

one of said ends of said hose for connecting salid hose to said

3.
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F

mounting bracket, and said outer end of said guide tube

’-

comprising means on the other end of said hose for connecting

sald hose to salid feed device.

53. Drailn cleaning apparatus according to claim 52, wherein

sald feed device comprises a housing having a housing axis and a

passage axlally therethrough for receiving said cable, cable
driving roll means suppcrted on said housing, drive actuating
means supported on said housing for radially displacing said
cable against said cable driving roll means, said drive actuating

means having radially 1inner and outer ends, and lever means

pivotally mounted on said housing for engaging said outer end and
radially displacing sald drive actuating means against said

cable.

54. Drain cleaning apparatus to claim 53, wherein said

coupling means 1s first coupling means and said means on the
other end of said hose includes second coupling means, and means

interconnecting saild second coupling means and said housing for

sald feed device to be rcotatable relative to salid hose.

55. Drain cleaning apparatus according to claim 54, wherein
sald housing 1ncludes a tubular end portion having an axis and
axially receiving said second coupling means, and said means
interconnecting sald second coupling means and said housing

includes a peripheral recess 1n said second coupling means

-
-

coaxial with said axis of said end portion and a plurality o:

pins extending radially i1nwardly of said end portion into said

recess.

4.
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56. Drain cleaning apparatus according to claim 55, wherein
sald cable driving roll means includes a pair of cable driving

rolls each mounted on said housing for rotation about a drive

roll axis radially fixed relative to sailid opening and wherein
salid drive actuating means 1includes a drive actuating roll

providing said inner end thereof and rotatable about an actuating

roll axis.

57. Drain cleaning apparatus according to claim 56, wherein
each said drive roll axis and sald actuating roll axis is skewed

relative to said housing axis, and each of said cable driving

rolls and said actuating roll has a smooth outer surface.

58. Drain cleaning apparatus according to claim 53, wherein

P

sald means on the other end of sald hose i1ncludes a tubular hand

grip having an i1nner end connected to salid other end of said hose

and having an outer end, and means interconnecting said outer end

of said hand grip and saild housing for said feed device to be

rotatable relative to said hose.

59. Drain cleaning apparatus according to claim 58, wherein
sald housing 1includes a tubular end portion having an axis and
axlally receiving said outer end of said hand grip, and said

means 1nterconnecting salid outer end of said hand grip and said

housing 1ncludes a peripheral recess 1n said outer end of said

P

hand grip coaxial with said axis of said end portion and a

ﬁ

plurality of pins extendlng radially inwardly of said end portion

into said recess.

60. Drain cleaning apparatus according to claim 43, and

means interconnecting said feed device and said outer end cf said

5.
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gulide tube for saild feed device to be rotatable relative to said

gulde tube.

6l1. Drain cleaning apparatus according to claim 60, wherein

salid feed device i1includes a housing having a tubular end portion

ol

having an axis and axially receiving said outer end of said guide

tube, said means interconnecting said feed device and said outer

end 1ncluding a peripheral recess in said outer end of said guide

tube coaxial with said axis of said end portion of said housing

ﬁ

and a plurality of pins extending radially inwardly of said end

portion 1nto said recess.

62. Drain cleaning apparatus according to claim 60, wherein

sald outer end of said guide tube includes a tubular hand grip

P
brar-

having an outer end, and means interconnecting said outer end of

sald hand grip and salid feed device for said feed device to be

rotatable relative to said guide tube.

63. Drain cleaning apparatus according to claim 62, wherein

sald feed device 1ncludes a housing having a tubular end portion

having an axis and axlally receiving sailid outer end of said hand
grip, and salid means 1lnterconnecting said outer end of said hand
grip and saild feed device 1includes a peripheral recess in said

outer end of said hand grip coaxilial with said axis of said end

P

portion, and a plurality of pins extending radially inwardly of

sald end portion 1nto sald recess.

64. Drailn cleaning apparatus comprising:

a frame:;

a cable drum supported by the frame for rotation about

a drum axls, the drum having axially spaced front and rear ends

and an openling through the front end;

206-
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2 drain cleaning cable ~oiled in the drum about the axils
and having an end extending through the drum;

5 drive motor supported by the frame for rotating the
drum and cable;

a gulde tube for receiving the end of the cable, the
guide tube having a first end adjacent the drum opening and a
second end spaced from the drum opening, the guide tube oelng
flexible between the first and second ends for directing tne
cable toward a drailn to pe cleaned; and,

a manually operable cable feed device coupled to the
second end of the guide tube for selectively axially displacing

the cable relative to the guide rupbe during rotation of the drum

1nd cable about the drum axis, the end of the cable adapted tor

extending through the drum opening, 1into the first end of the
guide tube, out of the second end of the gulde tube, and into the

drain to be cleaned.

07-
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