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APPARATUS AND METHOD FOR 
NSPECTING SEWER LINES USING SMALL 

MOBILE VEHICLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to Provisional 
Application No. 60/484.829. 

TECHNICAL FIELD 

0002 The present invention discloses novel vehicles 
adapted to assist in sewer maintenance operations. The novel 
vehicles may be configured for conducting video inspections 
of a sewer line and manholes (“inspection vehicle) or for 
assisting in sewer cleaning operations ('support vehicle'). 
When configured for video operations, the novel vehicles are 
equipped with the necessary equipment for carrying out video 
inspections. When configured for Support operations, the 
novel vehicles are equipped with water access equipment. In 
both configurations, the novel vehicles are equipped with a 
selection of hand tools. 

0003. The disclosed method for cleaning and performing 
Video inspections of sewer lines and manholes require the 
coordination of various employees, vehicles, equipment, and 
a mobile hose pullingapparatus (hereafter “hose puller'). The 
hose puller is disclosed in an application entitled Method and 
Apparatus for Pulling Hose, also claiming priority to Provi 
sional Application No. 60/484.82, which is expressly incor 
porated herein by reference. The novel vehicles disclosed 
herein and methods of using the vehicles significantly 
increases the efficiency of sewer maintenance operations. 

BACKGROUND OF THE INVENTION 

0004 Sewer lines are cleaned using high pressure water 
connected to a cleaning head. The cleaning head is inserted 
into the sewer line at a downstream manhole. Once inserted, 
the cleaning head is propelled up-stream through the sewer 
line by the high pressure water. The debris dislodged by the 
high pressure water is washed downstream and collects in the 
downstream manhole. The high pressure water is Supplied by 
a cleaning truck. 
0005. A typical cleaning truck is equipped with a 40 ft. 
Suction boom with a removable standpipe. The cleaning crew 
uses the Suction boom and standpipe to remove the debris that 
accumulates in the downstream manhole. The debris that is 
removed from the downstream manhole is stored on the 
cleaning truck in debris tanks. 
0006. The standard cleaning truck is large and heavy and 
must be kept on a hard Surface capable of Supporting its 
weight. A standard cleaning truck often cannot reach man 
holes that are outside of the 40 ft. boom reach. When man 
holes are more than 40 ft. from a hard surface, additional 
equipment and crew members required. A typical cleaning 
and television inspection requires four people. When a man 
hole is in a remote easement area, five people may be 
required. 
0007. The disclosed novel vehicles and method allow 
sewer cleaning and television inspection to be conducted in 
remote easement areas without additional equipment or crew 
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members. The novel vehicles and method allow a typical crew 
size to be reduced to three people. 

BRIEF SUMMARY OF THE INVENTION 

0008. The present invention is directed to a mobile service 
vehicle with a compact body having an interior and an exte 
rior; two wheels rotationally engaged to the compact body; a 
power source connect to the compact body and operationally 
associated with at least one of the wheels; a steering control 
operationally associated with at least one of the wheels; and a 
sewer cleaning line reel mounted to the compact body. The 
compact body is generally sized to be less than 40 inches wide 
and tall enough to allow an operator to sit comfortably inside. 
The power source is a plurality of batteries 
0009. The mobile service vehicle may be configured with 
the sewer cleaning line reel mounted on the exterior of the 
compact body. In one configuration, the reel is sized to hold 
700 ft. of 1/4" lay flat hose. 
0010. The mobile service vehicle may further include a 
reel control for controlling the sewer cleaning line reel. The 
reel control is optimally mounted to the exterior of the com 
pact body. Further, the sewer cleaning line reel may be 
adapted to be powered by the power source. 
0011. The mobile service vehicle may also include wheels 
that are sized and treaded to support the mobile service 
vehicle on Soft ground. 
0012 Another embodiment includes a mobile inspection 
vehicle comprising a compact body having an interior and an 
exterior; a seat positioned in the interior of the compact body; 
two wheels rotationally engaged to the compact body; a 
power source connect to the compact body and operationally 
associated with at least one of the wheels; a steering control 
operationally associated with at least one of the wheels; and a 
camera boom connected to the compact body. The mobile 
inspection vehicle may further include a reel adapted to 
manipulate a transmission line. The reel may be positioned on 
the compact body in operational alignment with the camera 
boom. 
0013 The mobile inspection vehicle may further include a 
reel control box that is connected to the reel for controlling the 
reel. The reel control box is ideally positioned in the interior 
of the compact body. Also, the reel control box may be posi 
tioned relative to the seat such that the reel control box is 
within easy reach of an operator sitting in the seat. 
0014. The mobile inspection vehicle may further include a 
transmission line stored on the reel. The transmission line has 
a first end adapted to be connected to a video inspection 
camera and a second end adapted to be connected to a video 
recorder. The transmission line may be sized to Suit a particu 
lar application. For most inspection operations, the transmis 
sion line is over 1,000 feet long. 
0015 The mobile inspection vehicle may further include a 
Video camera control box for controlling a video inspection 
camera. The video control box is positioned on the interior of 
the compact body. Ideally, the video control box should be 
positioned within easy reach of an operator sitting in the seat. 
0016. The mobile inspection vehicle disclosed is also con 
figured with a camera boom. The camera boom may be of 
many different designs, but two designs are particularly 
adapted for sewer inspections. In one, the camera boom com 
prises a frame member with a proximal and distal edge, 
wherein the proximal edge is in rotationally engaged to the 
compact body; a stand connected to the frame member and 
configured to Support the camera boom when in a deployed 
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position; and a guide spool rotationally connected to the distal 
edge of the frame member. In the other, the camera boom 
comprises a telescoping body having an upper and lower end; 
a mounting bracket connecting the telescoping body to the 
compact body; a guide spool rotationally connected to the 
upper end of the telescoping body; and a camera connected to 
the lower end of the telescoping body. In both applications, a 
transmission line provides a video connection from the cam 
era to the inspection vehicle. However, it is contemplated that 
the connection may be director indirect. Further, the connec 
tion may be wireless. 
0017. In an optimal configuration, the camera attached to 
the telescoping camera boom is a pan and tilt camera. For 
additional functionality, a laser may be associated with the 
camera to provide a measuring capability not normally inher 
ent in a camera. The telescoping camera boom is configured 
to be at least at least six feet long when fully extended. 
0018. The mobile inspection vehicle may further include a 
powerinverter positioned on the compact body and connected 
to the power source. 
0019. The mobile inspection vehicle may further include a 
video monitor positioned within the cabin of the inspection 
vehicle, wherein the video monitor is operably connected to 
the camera. 
0020. The mobile inspection vehicle may further include a 
video recorder connected to the video camera. 
0021. The mobile inspection vehicle may further include 
an air compressor and hose. The compressed air hose should 
be accessible from the exterior of the compact body. 
0022. The mobile inspection vehicle may further include 
an air conditioning unit connected to the compact body Such 
that cool air is provided to the interior of the compact body. 
0023 The mobile inspection vehicle may further include a 
keyboard adapted to enter text onto the video image displayed 
on the video monitor. 
0024. The mobile inspection vehicle may further include a 
microphone adapted to enter Verbal comments onto the video 
image. 
0025. A further embodiment of the current invention 
includes a method of cleaning and inspecting sewer lines 
comprising the steps of positioning a cleaning truck in proX 
imity to a manhole; running a hose from the cleaning truck to 
a water source; connecting the hose to the water source: 
running a hose from the cleaning truck to the manhole; attach 
ing a jet water cleaning nozzle to the water hose; feeding the 
jet water cleaning nozzle into the sewer line to be cleaned. A 
hose puller may be used to pull the hose from the cleaning 
truck to the manhole. The hose puller may also be used to 
Supply hose into the manhole during the cleaning operation. 
0026. The method may further include the step of posi 
tioning a mobile inspection vehicle at a downstream manhole 
to monitor the progress of the jet water cleaning nozzle. 
0027. The method may also include the step of communi 
cating to the cleaning truck when the jet water cleaning nozzle 
completes a section of sewer line. 
0028. The method may also include the step of running a 
debris hose from the cleaning truck to the manhole and apply 
ing a Suction to remove debris from the manhole. 
0029. The method may also include the step of monitoring 
the progress of the hose remotely from the cleaning truck. 
0030 The method may also include the step of feeding 
visual inspection equipment into the cleaned sewer line from 
the inspection vehicle. 
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0031. The method may also include the step of viewing 
and commenting on the inspection footage from inside the 
mobile inspection vehicle. 
0032. The method may also include the step of recording 
the images from the visual inspection equipment, which 
inspection equipment is typically a sewer line inspection 
CaCa. 

0033. The method may also include the step of controlling 
the movement of the visual inspection equipment from inside 
the mobile inspection vehicle. 
0034. A further embodiment of the invention includes a 
method of inspecting manholes comprising the steps of posi 
tioning a inspection vehicle next to a manhole; lowering a 
camera attached to a telescoping camera boom into the man 
hole; controlling the camera direction and depth from the 
interior of said inspection vehicle; and recording the images 
captured by the camera. The method may further include 
using a pan and tilt camera, which may be configured to 
include a laser for taking laser measurements. The method 
may further comprise the step of taking measurements using 
the laser. 
0035. The method may further include the step of tracking 
the amount of transmission line used in order to determine the 
depth of the manhole. The method may further include the 
step of recording comments and relevant inspection data on 
the images captured by the camera. 
0036. The foregoing has outlined rather broadly the fea 
tures and technical advantages of the present invention in 
order that the detailed description of the invention that fol 
lows may be better understood. Additional features and 
advantages of the invention will be described hereinafter 
which in addition to the above form the subject of the claims 
of the invention. It should be appreciated that the conception 
and specific embodiments disclosed may be readily utilized 
as a basis for modifying or designing other structures for 
carrying out the same purposes of the present invention. It 
should also be realized that Such equivalent constructions do 
not depart from the invention as set forth in the appended 
claims. The novel features which are believed to be charac 
teristic of the invention, both as to its organization and method 
of operation, together with further objects and advantages 
will be better understood from the following description 
when considered in connection with the accompanying fig 
ures. It is to be expressly understood, however, that each of the 
figures are provided for the purpose of illustration and 
description only and are not intended to define of the limits of 
the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0037. The advantages, features, and details of the inven 
tion are explained in greater detail in the following descrip 
tion of the preferred embodiment, with the aid of drawings as 
listed below. For a more complete understanding of the 
present invention, reference is now made to the following 
descriptions taken in conjunction with the accompanying 
drawing, in which: 
0038 FIG. 1 is a side view of a vehicle adapted for video 
inspections; 
0039 FIG. 2 is a rear view of a vehicle adapted for video 
inspections; 
0040 FIG. 3 is a view of equipment positioning within a 
vehicle adapted for video inspections; 
0041 FIG. 4 is a view of a telescoping camera boom that 
may be mounted to a vehicle adapted for video inspections; 
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0042 FIG. 5 is a rear view vehicle configured for sewer 
cleaning Support functions; and 

DETAILED DESCRIPTION OF THE INVENTION 

0043. Upon review of the detailed description and the 
accompanying drawings provided herein, it will be apparent 
to one of ordinary skill in the art that maneuverable sewer 
utility vehicles may be used in a wide variety of applications 
that require inspection and Support equipment to be trans 
ported through narrow access ways or across Soft or fragile 
ground. Accordingly, the present invention is not limited to 
the structures and methods specifically described and illus 
trated herein. The disclosed vehicles are uniquely adapted to 
operate near and at a work site. The vehicles also provide 
enclosed environments that protect equipment and docu 
ments from the environment. 
0044 A. Mobile Inspection Vehicle 
0045 FIG. 1 shows a mobile access vehicle 10 adapted for 
video inspection. The vehicle 10 is designed to be around 
thirty inches wide and six feet long. One skilled in the art 
readily understands that the size may be varied depending on 
the equipment and the particular application. In all applica 
tions, however, the vehicle is designed to be small and mobile. 
The size of the vehicle shown in FIG. 1 is limited in that it 
must be small enough to pass through easements such as 
alleyways and yards to reach manholes. Compact, as used 
herein means sized generally as described above, yet large 
enough to allow a person to sit comfortably in the interior of 
the vehicle. 
0046 Additionally, the vehicle 10 must be light enough 
cross Soft Surfaces without causing undue damage. For 
example, access to a manhole may require travel across a 
grass or other soft Surfaces that are not strong enough to 
Support a car or truck. 
0047 FIG. 1 shows the vehicle with three wheels. How 
ever, it is contemplated that the vehicle may have four wheels. 
The wheels are relatively wide to better distribute the weight 
over a larger area. In the three wheel variation shown, addi 
tional stability wheels 32 may be used to support to the 
vehicle while turning or working on a slope. The stability 
wheels 32 are positioned on both sides of the vehicle in the 
manner shown. Because the width of the vehicle is important, 
the stability wheels 32 are designed not to extend beyond the 
width of the vehicle body. Alternatively, the stability wheels 
can be configured to be retractable such that the vehicle 10 
may navigate tight areas and extend the stability wheels 32 
only when necessary. In Such a configuration, the stability 
wheels may be configured to extend beyond the width of the 
vehicle. 

0.048 Vehicle 10 is also shown with sides 11 and a roof 12. 
Sides 11 and roof 12 enclose and protect sensitive electronic 
equipment and documents from damaging weather and dust. 
Additionally, sides 11 and roof 12 protect the operator from 
low lying branches and the like and provide a comfortable 
environment in which to work. Sides 11 are sized to allow an 
operator to sit conformably inside the cabin. Sides 11 and top 
12 may be made of any lightweight material. Examples 
include light gage Steel, plastic, or a heavy tarp. Sides 11 
include windows 13. The windows 13 may be tinted to allow 
an operator to view video images in bright Sunlight. The 
interior of the vehicle is defined by that area enclosed by the 
sides and roof. The interior is designed to provide an area that 
is protected from the weather, dust and the like. 
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0049. A vehicle that is adapted for video inspection opti 
mally includes a camera boom 15. The camera boom is 
attached to the vehicle 10 and is lowered to a generally hori 
Zontal position for use (deployed position). FIG. 2 shows the 
back of vehicle 10 with the camera boom in the lowered 
position. Stand 33 supports the camera boom 15 when in a 
lowered position. 
0050 A vehicle configured for video inspection may also 
include the following components, which are shown in FIGS. 
2 and 3: 
0051 a. An on-board battery power source 16that consists 
of four 24-volt batteries. Although four batteries are shown, it 
is understood that any number of batteries may be used. The 
voltage provided by the batteries may also be adjusted to suit 
a particular application. The batteries are charged using 
recharge receptacle 17. The vehicle is battery powered both 
with respect to movement and operation of Substantially all 
on-board equipment. Although the vehicle is shown with an 
on-board battery power source, one skilled in the art under 
stands that alternate sources of power may be provided. For 
example, the vehicle may be equipped with a gas powered 
generator. The batteries are shown under a flip-up seat 36. 
0052 b. A power inverter 18. The power inverter 18 is 
connected to the on-board battery source and converts the 
power to 120 volts AC. The vehicle may also be configured 
with transformers or the like as needed to operate various 
equipment. Additionally, the vehicle may configured with AC 
plugs ins for electrical equipment. 
0053 c. A pan and tilt and lighted-head camera 19 (shown 
in FIG. 1). The pan and tilt and lighted-head camera is par 
ticularly adapted for inspecting sewer lines. However, the 
vehicle may also be equipped with alternative types of equip 
ment. Examples include Survey equipment, sensors, and the 
like. The cameras are connected to the transmission lines 
when they are in use. The images generated from the camera 
are shown on a television monitor 24 in the interior of the 
vehicle. 
0054 d. A coaxial transmission line and reel unit 20. The 
coaxial line is provided for use with the video equipment, 
although it may be adapted for other equipment. Optimally, 
the transmission line is at least 1,500 ft long, though various 
lengths are contemplated. The coaxial reel unit is also adapted 
to track the length of coaxial transmission line that is used 
during a video operation. Tracking the amount of cable used 
allows the operator to monitor where in the sewer line the 
video camera 19 is located. This data may also be input and 
stored on the video footage. The reel is controlled by a reel 
control box 21. The reel control box 21 enables the operator to 
control the speed of the reel rotation. Although a transmission 
line is described, one skilled in the art understands that any 
means of transmitting the video image from the camera to the 
operator may be used. The reel control box is shown in the 
interior of the vehicle. 

0055 e. A camera control box 22. The camera control box 
22 controls the pan and tilt and lighted head camera 19. The 
camera 19 can be controlled both in terms of movement 
within the sewer line and the direction of the camera lens. The 
camera control box is shown in the interior of the vehicle. 
0056 f. An over-write device for entering specific job 
information on the magnetic recorder 30. Although a VCR is 
shown, it is contemplated that any number of devices that 
store information can be used, including a computer. Infor 
mation may be manually entered by a keyboard 34, automati 
cally stored or stamped on the recordings, or combinations 
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thereof. For example, information on the amount of coaxial 
transmission line used may be input onto the inspection 
image as a length measurement. It is also contemplated that 
GPS information may be recorded. Further, the vehicle 10 
may include a microphone 31 for recording comments on the 
inspection images. The information is entered by the inspec 
tion vehicle operator while they are inside the vehicle con 
ducting the inspection. The information entered by the opera 
tor may be recorded along with the video image or as a 
separate file. 
0057 g. A compressed air apparatus with hose and reel23. 
The compressed air apparatus may be an air storage tank oran 
air compressor. The air compressor is connected to the vehicle 
batteries. 
0.058 h. A television monitor 24. The television monitor is 
set up to review in real time the images from the camera. 
Alternative systems for viewing images are also contem 
plated. For example, the televisions monitor could be 
replaced with a computer monitor. Although one monitor is 
shown, multiple monitors may be employed. 
0059 i. An air conditioner, heater, or other climate control 
devices 25. The climate control device is positioned to control 
the climate on the interior of the vehicle. The climate on the 
interior may be controlled to protect sensitive electronic 
equipment or simply for the comfort of the operator. The 
climate control device is powered by the vehicle battery 
power. 
0060 j. General use tools that include, but are not limited 

to, shovels, pick-axes, pry bars, sledge hammers, safety har 
nesses, and lights. 
0061 k. Communication equipment such as radios, 
walkie-talkies, phones, or the like. 
0062 Instead of camera boom 15, vehicle 10 may be con 
figured with a telescoping camera boom 35 for manhole 
inspections. FIG. 4 shows a telescoping camera boom 35. The 
telescoping camera boom 35 includes a telescoping set of 
tubes that allows an attached pan and tilt camera to be lowered 
into a manhole for inspection of the manhole interior. The 
camera may also include a laser for taking measurements and 
readings within the manhole. The telescoping camera boom 
35 is attached to the mobile vehicle to provide the necessary 
strength and rigidity from which the camera can perform its 
actions. The telescoping set of tubes stabilizes the camera 
while it is in use. The camera is raised and lowered using the 
coaxial cable and reel unit 20. As with the transmission line 
used with camera boom 15, the transmission line used with 
camera boom 35 is configured to automatically record the 
depth of a manhole. This is accomplished by tracking the 
amount of transmission line used. Once skilled in the art 
understands that other means of automatically recording 
depth are available. 
0063. The combination of the mobile vehicle, moving on 

its own power, and the attached manhole inspector allows the 
inspection operator to quickly and easily move from one 
manhole to another for inspection, including manholes in 
remote area S. 

0064 B. Mobile Support Vehicle 
0065 FIG. 5 shows vehicle 10' configured to perform 
sewer cleaning Support functions. A sewer cleaning Support 
vehicle is designed on the same frame as the video vehicle 10. 
Vehicle 10' is shown with soft sides, which may be plastic, 
tarp or the like. The interior space in which drawings and the 
like can be kept clean and dry. A Support vehicle optimally 
includes at least the following components: 
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0066 a. A /3 horsepower reel 26. The reel 26 is used for 
storage, feed out, and retrieval of a sewer cleaning water 
supply hose. The reel capacity is optimally at least 300 ft. of 
1/4 ft. lay flat water hose. It is understood that different reels 
may be used based on the particular application. The reel 26 
is also adapted to free-wheel when the support vehicle 10' is 
laying out the water hose. 
0067 b. A reel control unit 27. The reel control unit 27 is 
configured to control reel 26. The control unit is shown posi 
tioned in the upper left side of the rear of vehicle 10'. One 
skilled in the art understand that the control unit may be 
positioned anywhere on the vehicle. 
0068 c. An on-board battery power source 28 that consist 
of four 24-volt batteries. The batteries are positioned as 
shown in FIG. 3. Although four batteries are shown, it is 
understood that any number of batteries may be used. The 
voltage provided by the batteries may also be adjusted to suit 
a particular application. The batteries are charged using 
recharge receptacle (not shown). Although the vehicle is 
shown with an on-board battery power source, one skilled in 
the art understands that alternate sources of power may be 
provided. For example, the vehicle may be equipped with a 
gas powered generator. 
0069 d. General use tools that include, but are not limited 
to, fire-hydrant wrenches, water meters, shovels, pick-axes, 
pry bars, lights, and sledge hammers. 
0070 e. Communication equipment such as radios, 
walkie-talkies, phones, or the like. 
(0071. C. Method for Using Mobile Vehicles to Clean and 
Inspect Sewer Lines 
0072 A cleaning tuck is positioned as near as possible to 
a manhole that provides access to the section of sewer to be 
cleaned or inspected. Alternatively, the cleaning truck may be 
strategically positioned between the manhole and the nearest 
water source, depending on the distance between the water 
Source and the manhole. Once the cleaning truck is in posi 
tion, the cleaning truck operator unloads the hose puller and 
positions it next to the manhole. The operator then connects 
the hose puller to a power Supply, which is typically provided 
by the cleaning truck. The power is used to operate the hose 
puller and hose puller camera. After the hose puller has been 
connected to a power source, the operator feeds a high pres 
Sure water hose from the cleaning truck into the hose puller. 
Once the high pressure water hose is fed into the hose puller, 
the hose puller is ready to pull additional high pressure water 
hose from the cleaning truck to the manhole for line cleaning. 
0073 While the hose puller is being positioned, a vehicle 
10' configured for sewer cleaning Support functions connects 
one end of the lay-flat hose to the cleaning truck. After the 
hose is connected, the sewer cleaning Support vehicle 10' is 
repositioned near a convenient water source. Such as a fire 
hydrant. Once in position near a water source, the Support 
vehicle operator connects a water meter and the loose end of 
the lay-flat hose to the water source. The water meter allows 
the work crew to monitor the water Supply to the cleaning 
truck and the amount of water used. Close monitoring of 
water assures a constant water Supply for uninterrupted clean 
ing operations. One skilled in the art understands that the 
foregoing description can be modified to meet particular 
applications and equipment. For example, the hose may be 
connected first to the fire hydrant. Also, the location of the 
water meter may be positioned anywhere along the line, 
depending on city ordinances and user requirements. 
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0074. It is also contemplated that the support vehicle 10' 
may be equipped with a pump to Supply water from non 
pressurized water sources to the cleaning truck. Examples of 
non-pressurized water sources include lakes, ponds, streams, 
and the like. 
0075. At the same time the hose puller is being positioned 
near the manhole, a vehicle 10 configured for video inspec 
tion is also positioned at the manhole to assist the cleaning 
truck operator in setting up the hose puller and preparing for 
the sewer line cleaning. 
0076 Once the water supply has been hooked up to the 
cleaning truck, the cleaning jet is then run through the sewer 
line section. The movement of the cleaning jet is assisted by 
the hose puller, which pulls the high pressure water hose from 
the cleaning truck and into the manhole. With the assistance 
of the hose puller, the cleaning jet is able to run as many as 
three sections of line. The camera attached to the hose puller 
allows an operator positioned in or near the cleaning truck to 
remotely operate the hose puller during the cleaning process. 
Alternatively, the hose puller can be operated by a control 
panel on the hose puller. 
0077. After preparing the sewer line for cleaning, the 
vehicle 10 configured for video inspection is repositioned at a 
manhole upstream of the cleaning operation and the operator 
of vehicle 10 monitors the cleaning operation. When the 
cleaning jet arrives at the upstream manhole, the cleaning 
tuck is notified and the distance between the downstream 
manhole and the upstream manhole is noted. Knowing the 
distance between manholes allows the cleaning truck opera 
torto make multiple passes through the sewer line without the 
further assistance. The video vehicle then surveys the next 
section of sewer line while the cleaning is underway. 
0078. Once the cleaning jet is retrieved, the cleaning truck 
operator vacuums with a 200 ft. Suction hose the debris and 
sediments that accumulated in the downstream manhole. 
Alternatively, the vacuuming can be performed concurrently 
with the cleaning operation. 
007.9 The support vehicle 10' is positioned at the upstream 
manhole to assist with the video inspection. The upstream 
hole is plugged, if necessary, to limit water flow during the 
Video inspection. When the upstream hole has been plugged, 
the camera is inserted into the newly cleaned sewer section. 
The cleaned sewer section is then inspected with a robotic 
video camera. The robotic video camera is controlled by the 
operator of the video inspection vehicle 10. The inspection 
footage is stored for future use. The operator of the video 
inspection unit also records comments and notes as the 
inspection is underway. 
0080 While the video inspection is underway, the clean 
ing truck retrieves the cleaning nozzle just ahead of the 
robotic camera so that the line is dewatered and the full 
circumference of the line can be inspected. The support 
vehicle retrieves the water meter and disconnects the cleaning 
truck from the water source. 
0081 All vehicles are then moved to the next sewer sec 
tion that is to be cleaned and the process starts over. 
0082 Although the present invention and its advantages 
have been described in detail, it should be understood that 
various changes, Substitutions and alterations can be made 
herein without departing from the invention as defined by the 
appended claims. Moreover, the scope of the present appli 
cation is not intended to be limited to the particular embodi 
ments of the vehicles and the methods described in the speci 
fication. As one will readily appreciate from the disclosure, 
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vehicles and methods presently existing or later to be devel 
oped that perform substantially the same function or achieve 
Substantially the same result as the corresponding embodi 
ments described herein may be utilized. Accordingly, the 
appended claims are intended to include within their scope 
Such articles and methods. 

1. A mobile service vehicle comprising, 
a compact body having an interior and an exterior, 
two wheels rotationally engaged to the compact body; 
a power source connect to the compact body and opera 

tionally associated with at least one of said wheels; 
a steering control operationally associated with at least one 

of said wheels; and 
a sewer cleaning line reel mounted to the compact body. 
2. The mobile service vehicle of claim 1, wherein the 

compact body is less than 40 inches wide and is tall enough to 
allow a person to sit comfortably in the interior. 

3. The mobile service vehicle of claim 1, wherein the power 
source is a plurality of batteries. 

4. The mobile service vehicle of claim 1, wherein, the 
sewer cleaning line reel is mounted on the exterior of the 
compact body. 

5. The mobile service vehicle of claim 4 further comprising 
a reel control for controlling said sewer cleaning line reel, 
wherein said reel control is mounted to the compact body. 

6. The mobile service vehicle of claim 5, wherein said 
sewer cleaning line reel is powered by said power Source. 

7. The mobile service vehicle of claim 6, wherein said reel 
control is mounted to the exterior of said compact body and is 
positioned adjacent to the sewer line cleaning reel. 

8. The mobile service vehicle of claim 7, wherein the 
wheels are sized and treaded to support the mobile service 
vehicle on Soft ground. 

9. The mobile service vehicle of claim8, wherein the sewer 
cleaning line reel is sized to hold 300 ft. of 1/4" lay flathose. 

10. The mobile service vehicle of claim 9, further compris 
ing 1/4" lay flat hose stored on said sewer cleaning line reel. 

11-27. (canceled) 
28. A method of cleaning and inspecting sewer lines com 

prising the steps of positioning a cleaning truck in proximity 
to a manhole; 

running a hose from the cleaning truck to a water source 
using a Support vehicle; 

connecting a hose to a water source; 
running the hose from the water source to the manhole; 
attaching a jet water cleaning nozzle to the water hose; and 
feeding the jet water cleaning nozzle into the sewer line to 

be cleaned. 
29. The method of claim 28, further comprising the step of 

positioning a mobile inspection vehicle at a downstream man 
hole to monitor the progress of the jet water cleaning nozzle. 

30. The method of claim 29, further comprising the step of 
communicating to the cleaning truck when the jet water 
cleaning nozzle completes a section of sewer line. 

31. The method of claim 30, further comprising the step of 
running a debris hose from the cleaning truck to the manhole 
and applying a Suction to remove debris from the manhole. 

32. The method of claim 31, further comprising the step of 
monitoring the progress of the hose remotely from the clean 
ing truck. 

33. The method of claim 32, further comprising the step of 
feeding a camera into the cleaned sewer line from the inspec 
tion vehicle. 
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34. The method of claim 33, further comprising the step of 
inspecting the sewer line immediately behind the cleaning 
noZZle. 

35. The method of claim 34, further comprising the step of 
viewing and commenting on the inspection footage from 
inside the mobile inspection vehicle. 

36. The method of claim 35, further comprising the step of 
recording the sewer pipe image. 

37. The method of claim 36, further comprising the step of 
controlling the movement of the inspection camera from 
inside the mobile inspection vehicle. 

38. The method of claim 37, further comprising the step of 
using a hose puller to pull the hose from the cleaning truck to 
the manhole. 

39. The method of claim38, further comprising the step of 
using tracking the amount of hose required to run the cleaning 
noZZle from the downstream manhole to the upstream man 
hole. 

40. A method of inspecting manholes comprising the steps 
of 
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positioning a inspection vehicle next to a manhole; 
lowering a camera attached to a telescoping camera boom 

into the manhole; 
controlling the camera direction and depth from the inte 

rior of said inspection vehicle; and 
recording the images captured by the camera. 
41. The method of claim 40, wherein the camera is a pan 

and tilt camera. 
42. The method of claim 41, wherein the camera is config 

ured with a laser. 
43. The method of claim 42, further comprising the step of 

taking measurements using the laser. 
44. The method of claim 43, further comprising the step of 

tracking the amount of transmission line used in order to 
determine the depth of the manhole. 

45. The method of claim 44, further comprising the step of 
recording comments and relevant inspection data on the 
images captured by the camera. 

c c c c c 


