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" This invention relates to that type of devices for
cleaning ‘sewer and drain tile and to that type

- employing a flexible shaft which is usually in the
form of a closely wound helix and of tempered

5 steel, which is usually inserted lengthwise into the
drain or sewer pipe and rogated, or otherwise agi-
tated, to loosen any material clogging the tile,
such as tree roots and dirt. ‘ ' ,
The object of my invention is to provide a suit-

10 able machine or device for supporting the coil
of said flexible shaft wherein any unused portions

-of the shaft may be conveniently supported and
wherein any desired amount of the shaft may be
moved longitudinally into- operative position by

15 simply unwinding the shaft from the supporting
reel, and to provide in connection therewith
means for rotating the flexible shaft- about its
longitudinal axis and ‘thus to provide means
whereby a suitable cutter may be secured to the

‘-20 operating end of the shaft for cutting loose tree -

and vegetable .roots extending into the tile or

sewer, and to assist i loosening solid materials
_Jodged therein as the flexible shaft is rotated. .

_ More specifically, it is the object of my inven-

25 tion to provide a portable supporting frame which

may be adjusted at different working angles

whereby the flexible shaft may-be supported pri-

marily in a 'number of different angles to meet

the working conditions, and wherein the flexible

go shaft may be rotated by power means when the

frame Is in any one of the adjusted angles.

A turther object is to provide in a drain cleaner

an improved supporting frame in which -is de-

. tachably supported a reel and rotatably mounted

45 tubular shaft through which a flexible shaft may

be threaded, with power means for rotating the

- reel and means for either frictionally or positively

_ connecting the tubular shaft with the reel, where-

by the sald reel and tubular shaft may be rotdted - .
. for supporting one end of a flexible. tubular guide 40

.40 in unison or may be rotated at different speeds.
. My inventien consists in the construction, ar-
rangement and combination of the various parts
of the device, whereby the objects contemplated
are attained, as hereinafter more fully set forth,
45 pointed out in my claims, and illustrated in-the
accompanying drawing, in which: :
Figure 1 is_a side elevation of my improved de-
vice, a portion of the flexible guide and sleeve and
- the forward end of the flexible shaft being broken
50 away. ) DR
Figure 2 illustrates the forward end of the flex-
_ible shaft, together with the carriage for support-
- ing he same, and the cutter member connécted
to said shaft, and also the means for feeding the

" . 53 cdrtiage into and out of the drain tile,

Figure 3 is a detail énd elevation of my im-
proved device taken on the sectional line 3—3 of
Figure 1. < - .

Figure 4 is a detall sectional view taken on the
line 4—4 of Figure 1. i

PFigure 5 is a detail sectional view taken on the
line 55 of Figure 3. :

Figure 6 is a detail sectional view of the dog for

locking the reel and tubular shaft in operative
-relation. : 10

Figure 7 is a detail sectional view taken on the
line T—1 of Figure 1.

On the drawing I have used the reference nu-
meral 10 to indicate generally the supporting
frame. Said frame comprises head blocks {1 and 15
12, the block 12 being formed preferably of cast
metal designed to tie together the corresponding
upper ends of leg members 13, which upper énds
are cast therein. ) _ i

Each of the leg members 13 is bent rearwardly o,
at its lower end to form & horizontal portion 14,
the frée end of which is bent upwardly to form
leg members §6. The upper ends of the leg mem-
bers 15 are secured to the head member 11 by

-means of suitable U bolts 16. The members |4 are o5

spaced apart a considerable distance as mu§trated

_in Figure 8.

NS
- Adjustably supported on-each of the members
14 is a bracket 11, each of said birackets being de-
signed to support a.caster 18. Said casters pro- go
vide means whereby the frame may be easily
moved from one position to another when the
members 14 are supported substantially in a hori-
zontal position, .

"A forwardly extending bracket member (9 is 35
secured to the forward face of the member i2 o
form a handle which may be easily grasped by the
operator for conveniently moving said frame.
The member 9 is also provided with a hub 20

member 21. 7 _
" Carried ‘by -the upper end of the inner face of

‘the member 11 is a worm gear casing 22 rotatably

supporting a worm shaft 23 and a worm gear
driven shaft 24, the shaft 24 being in axial aline- 45
ment with the center of the tubular guide 21, The
forward end of the shaft 24 is provided with a hole
2§ for receiving one end of a stub shaft 26. The
other end of the shaft 26 is fixed in the hub por-

‘tion 21 of the reel 28, as clearly illustrated in 50

Figure 7. .

The shaft 24 is also provided with a feathered
clutch member 29. A spring 30 is provided for
yieldably and normally holding the clutch mem-
ber in engagement with a co-acting clutch mem- 56
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ber 31 fixed to the hub on the reel 28, the teeth
of the clutch members being of the ratchet type to
permit rotation of the reel in one direction and to
prevent rotation in the opposite direction.

A lever 32 is provided for actuating the clutch
member 28, ’

The forward end of the hub 27 is provided with
s slidably mounted shaft 33, having its forward
end rotatably mounted in a bearing member 34
carried by the tubular shaft 3%, said shaft being
rotatably mounted in a suitable bearing support-
ed in the block (2. _

A set screw 36 is provided for locking the shaft:
33 in operative position. By this arrangement
means is provided wherein the reel 28 may be
easily removed, if so desired, by simply loosening
the set screw 36 and pushing the shaft 83 in-
wardly until its forward end disengages the bear-
ing member 34. The reel may then be moved
forwardly a slight distance to pull the reel end
of the shaft 26 out of the hole 25, thus allowing
the reel to be easily removed if so desired. This
is very valuable due to the fact that it is often-
times desirable to disassemble the apparatus so
as to permit the frame member {08 to be more
easily placed through basement windows or nar-
row doorways. . )

The tubular shaft 35 is provided with a collaf

37 for limiting the forward longitudinal move-

ment of said shaft, the shaft 33 serving to limit

the tubular shaft against rearward movement.
The rear end of the tubuiar shaft 35 is pro-

vided with a laterally extending portion 38 which

terminates in a curved portion 39, the free end.

of which terminates above the reel 28 and sub-
stantially midway between its end members 40
and 41, as clearly illustrated in Figure 1. By
this arrangement it will be seen that the reel
may be rotated about an axis commmon to the
axis of the tubular shaft 3§ so that the said
tubular shaft and reel may be rotated in unison,
if so desired, or-one rotated at a different speed
from the other, or the tubular shaft may be held
stationary while the reel is being rotated, or
vice -versa.

Means is provided whereby the reel and arm
38 may be rotated in unison, said means compris-
ing a bracket 42 secured to the curved portion 39
of the member 38. One end of a lever 43 is piv-
otally connected to sald bracket, the other end
of said lever being provided with a pawl 44 de-
signed to engage ratchet teeth 45 formed in the
periphery of the end member 41, as clearly illus-
trated in Figures 3 and 6.

The lever 43 is -also provided with a friction

device 46 substantially in the form of a hook de-.

signed to rest on the periphery of the member
41, the width of the face of the hook 46 being
such as to ride over the notches 47 in the periph-
ery of the member &1 without making positive
contact. - :

A spring 48.is provided for yieldingly support-
ing the member 46 in frictional engagement with
the periph of the member 41 or for yieldably
holding the member 44 in frictional engagement
with the said periphery and the ratchet teeth
formed therein. .

The hook 46 is of such width as to permit a
considerable amount of lateral movenient of the
free end of the arm 43 so that the pawl 44 may

" be placed in position on the periphery of the

3

‘member 41 or placed in & position to disengage

said periphery a{ a point adjacent to the rear
face of the said member 41, as illustrated in Fig-
ure 3. By this arrangement the arm $8 may be
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either positively locked to the reel 28 when the
pawl 44 is in engagement with the periphery of
the member 41, or the said arm may be friction-
ally driven when the said pawl is disengaged
therefrom, for the purpose hereinafter made
clear. : .

Wound on the reel 28 is a flexible shaft 49, one
end of which is fixed to the flange 48 by means
of a U bolt 50. The other end of the shaft 49
is threaded through the tubular members 39, 38,
35, and finally through the flexible guide 21. The

forward.end of the shaft 49 is supported by suit--

able bearings 51 mounted on a flexible metal
tape 52, the forward end of the tape being sup-
ported by a carriage 53, having supporting wheels
54. The extreme forward end of the shaft 49
terminates in a curved portion 55, which in turn

.terminates in a sharpened cutter blade 56.

The  carriage 53 and the cutter blade 56 are
designed to be- inserted longitudinally into the
drain pipe to be cleaned. At the same time rota-
tion is imparted to the shaft 48 by rotating the
reel 28 and the arm 38. The reel 28 is rotated
by the shaft 24, which in turn is rotated by
means of a motor 57 carried by the member I,
a belt 58 being provided for imparting motion
from the motor to the ‘worm shaft 23 by means
-of suitable pulleys §9 and 60. }
~ A switch box 6f is mounted on the upper end
of the block 12 in which is supported an ordinary
switch 62 for controlling the electric motor 57,
the said switch being operatively connected in
the conductors of the motor through one of the
pipes 13. ’

The practical operation of my device is as fol-
lows: i '

Assuming that flexible shaft 49 has been wound
on the reel 28 and that the one end is secured
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to the end member 40 by the U boit 50 and that .

the other end of the flexible shaft has been
threaded through the tubular shaft 35, together
with the guide 21, and that the carriage 53 is
‘Inserted into a drain 63 and that rotation is im-
parted to the reel 28, then it will readily be seen
that the tubular member 38 will be rotated by
that portion of the flexible shaft 48 wound on
the drum 21, which in furn will rotate the cut-
ter blade 56.

40

45

In the event that the cutter blade should en- '

gage a root or other obstacle and should not sever
it immediately, then the flexible shaft 49 would
be twisted as the knife is held stationary, in-
creasing the tension on the knife until it would
slip off of the obstruction in case it did not sever.
The potential energy thus stored up would be re-
leased as soon as the knife had slipped from the
obstruction, permitting the same to rotate very
rapidly so that the knife would strike the ob-
stacle with a quick blow, thus greatly increasing
its ability to sever the root or other obstacle.

. The tape 52 provides means for forcing the
cutter into the obstructed end of the drain and
relleves the shaft 49 from compression strains.

By forming the curved portion 58 in the shaft
49, the blade 56 may be so positioned as to follow
the inner surface of the tile or drain, due to
centrifugal force caused by the blade of the knife
as it is rotated. "

60

56

- 60

65

Assuming that the reel is still rotating and .

that it is desired to feed the shaft 48 longitudi-
nally into the drain, this may be accomplished
by simply pulling the shaft forwardly which would
cause a portion of it to be unwound from the
reel and would cause the member-39 to rotate
at g slightly higher rate of speed than the reel

70
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28, the member 39 being permitted to advance
due to the construction of the friction hook 46,
this forward movement of the shaft taking place
as forward pressure is applied to the member

'52. 'Thus, it will be seen that any amount of

the flexible sl}aft may be used as needed without
stopping the Totation of the said shaft.

Under actual working conditions it sometimes
happens that as the reel is being rotated and

the ‘cutting knife being rotated by the flexible -
- shaft, that the cutting knife encounters obstruc-

tions which temporarily retard or stop its rota-
tion and thereafter permit the release of the
cutter and these different conditions follow quick-
ly in succession. Under such conditions there

is at times a tendency for the flexible shaft as’

it is advanced through the arm 38 to rotate said
arm faster or slower than the rotation of the
reel :and this would permit the flexible shaft to
move longitudinally. At times it is desirable to
prevent such movement of the arm 38 and for
that purpose I have provided the friction brake
member 46 to oppose such relative movement of
the arm 38, and for additional protection against
the movement of the arm 38 toward the left as

shown in Figure 3, I have provided the ratchet

device 84 and 41. .

When it is desired to withdraw. the shaft from
the drain, then the operator simply grasps the
arm 38 and retards its movement while the reel
41 is being rotated.

If the motor is stopped and it is desired to
wind some of the shaft 43 on the reel, then the
operator grasps the periphery of the member 40
and turns it in a counter clockwise direction,
as viewed in Figure 3, at the same time holgling

o the arm 38 against rotation. . i

On account of the beveled teeth in the clutch.
members 29 and 31 rotation of the reel is per-

-mitted without rotating the shaft 24 of the mo-

tor connected therewith.

The outer end of ‘the tubular shaft 35 is pro-
vided with a set screw 64 for locking the flex-
ible shaft 49 against longitudinal movement

5 therein when so desired, and when so locked

the entire frame {0 may be moved forwardly
to cause the flexible shaft to be advanced in
the drain. The flexible guide 21 serves to make
connection with the entrance of the drain, there-

©

by providing means to prevent kinking of the’

shaft and torsional strains applied thereto.
The frame member 0 may be supported on

the casters I8 with either end of the members

14 resting on the supporting floor, in which case

two different inclinations are provided for the

member 35, or, if desired, the entire frame may
be supported on the members (5, with the shaft
35 extending vertically. : S

The entire unit may be disassembled by slid-

ing the shaft 33 longitudinally in the hub 27 in -

the manner. before described, so that the reel
28 may be removed, after which the shaft -35
nay be removed from its bearing by first remov-
ing the collar in which the set -screw 64 is
mounted. - . : :
Thus it will be seen I have provided a device
for operating flexible shafts, as used in connec-
tion with drain cleaning tools, which is of simple,

_durable and inexpensive construction. -

T claim as my invention: .

1. In a device of the class described, a sup-
porting frame, a reel for supporting a ‘flexible
drive shaft rotatably mounted in said frame, a

. rotatably mounted tubular -shaft in alinement

15

with the axis of said reel and mounted to ro-

3

tate relative to said reel, the inner end of said
tubular shaft being bent outwardly and thence
curved inwardly over said reel, a flexible shaft
wound on said reel, having one end fixed to the
reel and its opposite end threaded through said
tubular shaft, and means for rotating said reel,

_and means for controlling relative movement be-

tween said reel and said tubular shaft.”

2. In a device of the class described, a sup-
porting frame, a reel for supporting a flexible
drive shaft rotatably mounted in said. frame, a
tubular shaft in alinement with the axis of said

reel and mounted to rotate relative to said reel,

the inner end of said tubular shaft being bent

outwardly and thence curved inwardly over said

reel, a flexible shaft wound on said reel, having
one end fixed to the reel and its opposite end
threaded through said tubular shaft, means for
rotating said reel, and means for tiltably sup-
porting said frame whereby the tubular shaft
may be supported at various inclined positions.

3. In a device of the class described, a sup-
porting frame, a reel rotatably-mounted in said
frame, a tubular shaft mounted to rotate rela-
tive to said reel and in alinement with the axis
of said reel, the inner end of said tubular shaft
being bent outwardly, thence inwardly, and ter-
minating at a point over said reel, a ﬂeéible shaft
wound on said reel, having one end fixed there-
to and its opposite end threaded through said
tubular shaft, means for operatively connecting
said tubular shaft to said reel, means for rotat-
ing said reel, and a clutch member for opera-
tively connecting said reel rotating means to
said reel, said clutch member being adapted to

permit the reel to rotate freely in one direc-

tion. . .

4. In a cleaner for drain pipes, the combina-
tion of a-frame, a flexible shaft adapted to sup-
port a cutter element at one-end and to be
moved longitudinally into a drain pipe and to

be rotated therein, a reel for .supporting the’

unused end of said flexible shaft, means for ro-
tatably mounting said reel in said frame to per-
mit the reel to rotate to impart torsional motion
to said shaft, a-guide for the flexible shaft sup-
ported in position spaced from said reel and sub-
stantially in the axis of said rotation of the reel,
the flexible shaft being passed from said reel
through. said guide, and means supported be-
tween the reel and guide adapted to rotate with
said reel for guiding that portion of the flexible
shaft between the reel and guide to prevent kink-
ing and buckling when torsional strain is ap-
plied to said flexible shaft.

5. In a device of the class described, a support-
ing frame, a reel rotatably mounted in said frame,

- g flexible shaft coiled and carried by said reel, a-

tubular shaft mounted to rotate relative to said
reel and in alignment with its axis of rotation,
the inner end of said tubular shaft being bent

outwardly and terminating at a point near said -

coil, the free end of said flexible shaft being ex-
tended through said tubular shaft, and means for
rotating said reel. v N :

6. In a device of the class described, a sup-
porting frame, a reel rotatably mounted in said
fraine, a flexible shaft coiled and carried by said

to said reel and in alignment with: its axis of ro-
tation, the inner end of said tubular shaft being

said coil, the free end of said fiexible shaft being
extended through said tubular shaft, means for

operatively connecting said tubular shaft to said
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"reel, a tubular shaft mounted to rotate relative -

70,

" bent outwardly and terminating -at a point hear
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reel, means for rotating said reel, and a clutch
member for operatively connecting said reel ro-
tating means to sald reel, said clutch being

adapted to operate to permit the reel to rotate -

freely in one direction.

7. The combinsation of a supporting frame, a
reel rotatably mounted therein, a flexible shaft
carried by said reel having one end operatively
connected thereto, and means mounted to rotate
relative to said reel about the axis thereof for
guiding the free end of said flexible shaft from
said reel to & point in alignment with said axis
of rotation of said reel and for moving said flex-
ible shaft axially on relative rotation between
sald guiding means and said reel.

8. In a cleaner for drain pipes, the combina-

tion of a frame, a flexible shaft adapted to sup-:

port a cutter element at one end and to be moved
longitudinally into a drain pipe and to be rotated
therein, a reel for supporting the unused end of
said flexible shaft, means for rotatably mounting

said reel to permit the reel in said frame to rotate

to impart torsional motion to said shaft, & tubu-
lar shaft mounted to rotate relative to said reel
and in alignment with the axis of said rotation of
the reel, the inner end of said tubular shaft be-
ing bent outwardly and terminating at a point
near said reel for guiding the free end of said
flexible shaft from said reel through the outer
end of said tubular shaft to prevent kinking and
buckling of the shaft when torsional strain is
applied thereto.

9. In a drain cleaner, the combination of a
flexible shaft formed of resilient material which
when one end is rotated about its longitudinal
axis and the other end held against such rotation
will be twisted and torsional strains be set up
therein, a reel having one end portion of said
flexible shaft fixed thereto against rotation rela-
tive to the longitudinal axis of the flexible shaft,
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and colled portions of said flexible shaft carried
by the reel, means for imparting rotary motion
to the reel and from the reel to the flexible shaft
about an axis at the central portion of said coils
in the direction for twisting the flexible shaft
relative to the longitudinal axis of the flexible
shaft, and for forcing the coiled portions of the
flexible shaft into firm engagement with the reel,
to thereby oppose uncoiling of said coiled por-
tions of the flexible shaft relative to the reel, a
gulde for the flexible shaft spaced apart from
the coiled portions of the flexible shaft upon the
reel and in line with the axis of the reel and
through which the flexible shaft is extended, an

.anti-kink guide device having said flexible shaft

extended through it and being positioned be-
tween points adjacent said guide and the coiled
portions of the flexible shaft carried by the reel,
portions of sald anti-kink guide device being in
engagement with the flexible shaft at points
spaced laterally from the axis of the reel and
shaped to prevent kinking movement .of the flex-
ible shaft between the guide and the reel, said
anti-kink guide device being rotatably supported
at & point in line with the axis of the reel for
rotation by the reel and flexible shaft at the
same speed as that of the reel and said anti-
kink device being also capable of independent
rotation relative to the reel, said flexible shaft
being adapted to carry a cutting blade at its free
end portion, said elements being so arranged and
combined that when said cuttirig blade is stopped
and held against rotation and the rotation of the
reel is continued thereafter, the flexible shaft
will be twisted and torsional strains set up there-
in, and whereby when the blade becomes released
the torsional strains stored in the flexible-shaft
will rapidly and forcefully rotate the blade.

SAMUEL O. BLANC.
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