
Feb. 27, 1968 P. L. CACCO 3,370,599 
SEWER CLEANING APPARATUS WITH ROTARY HYDRAULIC CLEANING TOOL 

Filed Oct. 2, 1965 

ZZZZZZ 
NaN 

% A/A42 6 (7 A 
/7 NS32 

17 as a Z2222222222222222 
A 

27 Zó2%zZZZZZZZA 

4, SNNx2 / 27 at 8 
A744. 

(222.2% SS6262% A 
A) 

7 arear D R 7 

2 2S 2. 22 2x2x2 €6)))SiO3: . f272 
1722s, 

S2S2S2S2XS2XS2S2S2S2s2S2S2S2X KY. SzyzY2SXSY2S2SãS2Y, 
INVENTOR. 

2 pe A7AA. A. 424colo 
A BY 1 %a 

4 vowey 

SSY2%-0 a 3:24 25 Ry Aey 
2 

    

  

  

  

  

      

    

  

  

  



United States Patent Office 3,370,599 
Patented Feb. 27, 1968 

3,370,599 
SEWER CLEANING APPARATUS WITH ROTARY 
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assignments, to Flexible, Inc., Pittsburgh, Pa., a cor 
poration of Delaware 

Filed Oct. 21, 1965, Ser. No. 499,264 
2 Claims. (C. 134-167) 

ABSTRACT OF THE DISCLOSURE 
Disclosed herein is a sewer cleaning apparatus utiliz 

ing a plurality of hydraulic jets delivered from the front 
end of a hose that is simultaneously projected into a 
sewer and rotated by a reeling-feeding machine positioned 
externally of a manhole. Hydraulic dredging and flushing 
action is achieved by the rotating jets. 

This invention relates to the cleaning of accumulated 
sediment and debris from sewers and has as its general 
object to provide an improved apparatus for such clean 
ing, wherein a rotary cleaning tool, rotated within a sewer 
by rotary drive transmitted through a coil type flexible 
drive rod, provides a hydraulic cleaning action of im 
proved efficiency and rapidity as compared to conven 
tional non-hydraulic rotary cleaning. 

RESUME OF INVENTION 
The present invention particularly improves upon pre 

vious hydraulic sewer cleaning apparatus in that it uti 
lizes simultaneously a forwardly directed cleaning jet and 
a rearwardly directed jet with a propulsive reaction com 
pensating for the rearward reaction of the cleaning jet 
and thus assisting forward feed of the hose in the sewer. 

Specific objects are to provide such an apparatus: 
(1) Wherein a rotary hydraulic cleaning tool is driven 

by a tubular coil which functions both as a flexible drive 
rod and as a sheath for a flexible hydraulic hose for 
delivering a pressurized stream of water to the tool for 
hydraulic jet cleaning. 

(2) Wherein the tool is adapted to deliver a forwardly 
directed hydraulic cleaning jet for flushing away accumu 
lated sediment and debris. 

(3) Wherein the tool also embodies a means for deliv 
ering one or more rearwardly-directed propulsion jets, 
which assist in the forward propulsion of the tool into 
the sewer, thus reducing the amount of pressure that must 
be applied longitudinally through the flexible drive rod, 
for pushing the tool into the accumulated debris in the 
ScW. 

(4) Wherein the tool embodies means for delivering 
a hydraulic cleaning jet or jets which will be rotated 
through a succession of revolutions as the tool is rotated 
by the flexible drive rod, thus subjecting the internal wall 
of the sewer conduit to a hydraulic scouring action 
throughout its full circumferential area. 

(5) Embodying a novel and improved hydraulic clean 
ing tool having means for securely anchoring it to the 
forward end of a coiled drive rod and for coupling it to 
the forward end of the hydraulic hose extending through 
the coiled drive rod; and which is readily attachable to 
and detachable from the drive rod and the hose. 

(6) Embodying novel and improved coupling means 
for coupling together adjacent ends of successive sections 
of coiled drive rod and hydraulic hose. 

(7) Embodying improvements in a rodding machine 
Such as to provide for delivering a pressurized stream of 
water from a source of supply to the rear end of a hy 
draulic flexible drive rod within a storage reel which is 
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2 
rotative in order to transmit rotation through the drive 
rod to a rotary hydraulic tool on the forward end of the 
drive rod. 
These and other objects will become apparent in the 

ensuing specification and appended drawing, wherein: 
FIG. 1 is a fragmentary longitudinal sectional view of 

a sewer undergoing cleaning by the method and appara 
tus of this invention, the apparatus being shown in side 
elevation and largely in schematic form; 
FIG. 2 is a fragmentary axial sectional view of the 

reel and associated parts of a drive-rod reeling, rotating 
and feeding machine which is utilized in the practice of 
the invention; 

FIG. 3 is a full-scale axial sectional view of the rotary 
hydraulic tool of the invention; 

ifiG. 4 is an axial sectional view of one of the drive 
rod couplings of the invention; and 

FIG. 5 is a side view of a modified form of the rotary 
hydraulic tool. 

Referring now to the drawing in detail, and in particu 
lar to FIG. 1, I have shown therein, as an example of one 
form in which the invention may be embodied, the clean 
ing of a sewer A by the use of a rotary hydraulic tool C 
driven by a flexible hydraulic drive rod B which is reeled, 
rotated, and fed longitudinally by means of a rodding 
machine D (similar to that of my Patent No. 3,025,547). 
Sewer A, in accordance with standard design, embodies 

a longitudinal underground conduit 7 and one or more 
manholes 8 distributed at intervals along its length, for 
service access. 

Flexible drive rod B comprises a tubular coil 10 of 
hard spring wire and of closed-coil form; and a hydrau 
lic hose 11 enclosed within the coil 10 and thereby sup 
ported against expansion and/or bursting under the high 
hydraulic pressures that are utilized by the invention (e.g. 
up to 10,000 lbs. p.s. i.). For convenience in manufacture, 
assembly and handling, the drive rod B is in sections (e.g. 
of 100 ft. length) which are joined together by couplings 
Such as that shown in FIG. 4. Each coupling comprises 
a pair of tubular screw-coupling members 12, each of 
which has an external thread contoured to mate with the 
helical interior of the coil 10, the coupling members 12 
projecting axially from a central collar 13 and terminat 
ing in respective thin-walled end nipples 14 adapted to 
be forced into the ends of respective hose sections 11 and 
to expand the latter into tight engagement with the con 
volutions within the ends of coil sections 10. The collar 
13 has a helically-convoluted periphery conforming to 
that of the coil 10 and providing a continuation thereof 
When the coupling members 12 are threaded full-depth 
into the ends of coil section 10. The coupling (except for 
its tubular feature and the means for sealing the hose 
Sections thereto) is of the sectional, separable construc 
tion shown in my Patent No. 2,960,851, to which refer 
ence is made for a disclosure of such details, the sep 
arable construction being indicated in FIG. 4 without specific description herein. 
The encircling grip of coils 10 against the expanded 

ends of hose sections 11 is operative by hoop tension to 
clamp the hose sections in fluid-tight engagement with 
the nipples 14. The compressible walls of hose sections 
11, tightly engaged between coils 10 and nipples 14, will 
resist unthreading of the coils from the coupling. 

Rotary hydraulic tool C comprises a body, indicated 
generally at 15, having means for securing and coupling 
it to the flexible drive rod assembly B, and having a for 
Wardly-directed cleaning jet nozzle 16 and one or more 
rearwardly-directed propulsion nozzles 17 (three nozzles, 
disposed in an annular array, 120° apart, as best indicated 
in FIG. 5, are preferred). 
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Tool body 15 may comprise a cylindrical receptacle in 
cluding a skirt portion 19 providing a cylindrical cham 
ber 20 to snugly receive the coil 12 of drive rod assembly 
B, and a head 21 provided with a bore 22 terminating in 
a frusto-conical annular recess, the bore 22 loosely re 
ceiving an end portion of hydraulic hose 11 projecting 
from the end of coil 10. The forward portion of bore 22 
is internally threaded to receive the threaded stem 24 of 
a nozzle head 25, in which the cleaning jet nozzle 16 and 
propulsion nozzle 17 may be mounted or formed integral 
ly as shown. Stem 24 defines a hydraulic passage which 
extends into nozzle head 25 and communicates with the 
nozzles 16 and 17 as shown. - 

Nozzle head stem 24 has at its end a tapered nipple 26 
adapted to be wedged into the end of the forward hose 
section 11 and to expand it tightly into the annular recess 
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of bore 22, thus providing a high-pressure, fluid-tight 
coupling between nozzle head 25 and tool body 15. A 
gland collar 27, threaded onto the end of tool body 25, 
may be utilized to contract a split locking ring 28 into 
locking engagement with the turns of forward coil section 
11, the ring 28 having internal thread grooves for mating 
with the coil turns. 
Rodding machine D can be largely the same as the 

machine disclosed in my prior Patent No. 3,025,547. It 
embodies a reel 31 for storage of the drive rod B within 
the periphery thereof, the reel having an axle 32 which 
is rotatably journalled in a bearing 33. Reel 3 has a 
forwardly tapering cage portion 34 terminating in a tubu 
lar trunnion 35 journalled in a bearing 36. Bearings 33 
and 36 are aligned on a horizontal axis about which reel 
31 rotates for transmitting rotation to drive rod B, which 
issues and is retracted through a guide nozzle 37. Nozzle 
37 extends into trunnion 35 at its forward end. Thus the 
drive rod B can be fed out of the reel through the trun 
nion 35, along the axis of reel rotation. Feeding move 
ment is imparted to the drive rod B by a pair of feed 
rolls 38 which may have serrated, grooved peripheries 
geared to the convolutions of drive rod coil 10 for posi 
tive feed. Trunnion 35 is formed integrally with or se 
cured to a drive pully or sprocket 39, to receive drive 
from a motor 40 through a belt or chain 41. Feed rolls 
38 are driven through suitable drive means 42. Drive 
rod B, after issuing through tubular trunnion 35, travels 
through an elbow tube 43 which guides it downwardly 
through a manhole 8 and hence into the sewer conduit 7. 
At the rear end 45 of drive rod B, which is always 

retained in (and may be attached to) the reel D, the hy 
draulic hose 11 is extended therefrom to provide a con 
necting tube 46 extending radially inwardly to the axle 
32, to which it is connected by suitable means such as 
a coupling 47. The connecting tube 46 can as well be a 
separate length of rigid tubing extending from the axle 
32 to the periphery of the reel D and there coupled to 
the hose 11. The axle 32 has a tubular rear end portion 
48 providing an axial passage 49 with which the con 
necting tube communicates. The tubular portion 48 of 
the axle extends through the bearing 33 and into a rotary 
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A. 
stantially overcome or balance out the oppositely directed 
reaction of jet 55. Preferably, the nozzles are selected 
and arranged so as to produce a more powerful reaction 
in jets 56 than in jet 55, whereby a net forward propul 
sive thrust is provided. This propulsive thrust is utilized 
to drive the tool C forwardly and to pull a portion of 
the dead weight of drive rod B, thus reducing the amount 
of pressure that must be applied to the drive rod B to 
push it through the sewer conduit 7. This makes it pos 
sible to extend a cleaning operation a greater distance 
from the entry manhole 8 than is possible in the use of 
the conventional coil rod and its rodding machine. 
The jets 56, being directed angularly outwardly at 

equally-spaced positions around the axis of tool C, will 
have components of radially reactive thrust tending to 
Support the tool C in a floating or semi-fioating condition, 
thus further facilitating the forward travel of the tool in 
the sewer. . 
The normal method of operation is to feed the tool C 

through the manhole into the sewer conduit, then to start 
the rotation of the tool C and the flow of a high pressure 
water stream from supply line 54 through the rotary 
coupling 50-52 into the reel to the rear end of drive rod 
B, thence through the drive rod to the tool C. By opera 
tion of separate controls (not shown) in the rodding ma 
chine D, the reel D is rotated, thus transmitting rotation 
through the drive rod to the tool C at a selected rate, and 
at the same time the feed rolls 38 are operated, under 
independent control, to slowly feed the tool C forwardly 
as the accumulated debris is loosened by dredging action 
of the forwardly-directed jet 55. The debris thus loosened 
will be flushed rearwardly by the rearwardly-directed jets 
56, thus removing it from the immediate area of opera 
tion of tool C. In the event the debris thus loosened and 
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hydraulic coupling gland which may comprise a fixed 
cylindrical housing 50 formed integrally with the hous 
ing of bearing 33, a radial port 51 in tubular axle portion 
48 communicating with port 51, and a radial port in hous 
ing 50, communicating with annular port 52 and with 
a suitable hydraulic coupling 53. A hydraulic supply 
line (e.g. hose) 54, coupled to the coupling 53, serves 
to deliver water from a suitable high pressure pump 59 
or other high pressure source, through the rotary hy 
draulic coupling 48-52 to the connecting tube 46 and 
thence to the hose 11 and through the full length of the 
drive rod B to the rotary hydraulic tool C. From the noz 
zles of the tool a jet 55 will be directed forwardly for 
dredging away the accumulated debris ahead of the tool, 
and jets 56 will be directed rearwardly, with a scouring 
action against the wall of conduit 7, cleaning away any 
dirt still clinging thereto. The reaction of jets 56 will sub 
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deposited behind the tool C accumulates to a volume such 
as to interfere with satisfactory further operation of tool 
C, the tool can be withdrawn and a dredging bucket can 
be drawn into and through the sewer conduit on a drag 
line in accordance with well known practice, collecting 
and removing the loosened debris from the sewer. Where 
the Sewer has only a thin deposit of debris, the loosened 
debris may be floated away in the sewer by the stream 
of water ejected from the tool C. 
Where the Sewer conduit is clogged by debris that is 

held by tree roots that have invaded the sewer, or is 
otherwise anchored too tightly for satisfactory removal 
by hydraulic dredging, the tool may be modified as at 
C 1 in FIG. 5, to include a rotary cutter 60 which may 
be in the form of a star disc having an annular hub por. 
tion 61 clamped between the tool body 15 and clamp 
collar 27. 
A drive rod of suitable proportions for the invention 

is one having an external diameter of 14 inch, with the 
coil 10 being coiled from %2-inch diameter instead of 
the A6-inch wire now commonly used in 114 inch coiled 
Tod; and wherein the hose 11 may be of rubber or equiva 
lent Synthetic resin plastic material having a 4-inch in 
ternal diameter and a wall thickness of approximately 
%2-inch. A wall of this thinness is satisfactory for high 
pressures up to 10,000 lbs. p.s. i. since the encircling closed 
coil 11 functions as a supporting sheath. 

I claim: 
1. Hydraulic Sewer cleaning apparatus comprising: a 

tubular flexible drive rod comprising a sheath of coiled 
Spring wire and a hydraulic hose extending through and 
Supported by said sheath; means for storing said drive 
rod, for rotating an extended forward portion thereof 
within a Sewer conduit and for feeding it into a sewer; 
means including a connection to the rear end of said 
hose, for delivering a pressurized stream of water to said 
hose; and means coupled to said hose at the forward end 
of said drive rod for delivering a portion of said stream 
in the form of a forwardly-directed jet for dredging ac 
cumulated sediment and debris loose from the wall of 
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said conduit and for simultaneously delivering a rear 
wardly-directed jet having a forward propulsion action 
assisting the forward feed of said drive rod into the sewer 
conduit; said drive rod being in sections, and including 
a coupling joining said sections, end to end, said coupling 
comprising a central coupling collar having a periphery 
provided with convolutions constituting a continuation 
of the external convolutions of said sheath sections, and 
including tubular coupling members projecting from op 
posite sides of said collar and provided with male threads lo 
threaded into the adjacent ends of the sheath sections. 

2. Apparatus as defined in claim 1, including at the 
ends of said coupling members, respective nipples in 
serted into the ends of respective hose sections and sealed 
thereto by hoop-clamping by surrounding turns of said 
sheath. 
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