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(57) Abstract: A recovery vehicle for recovering other, disabled vehicles, and a method for doing so. A vehicle frame extends along
a longitudinal axis, and supports a travel base assembly carrying a boom. The travel base assembly can move along the longitudinal
axis of the frame. Two or more traveler rollers may be located between the vehicle frame and the travel base assembly, for support -
ing the travel base assembly and facilitating longitudinal movement of the travel base assembly relative to the vehicle frame. The
traveler rollers may include a plurality of rollers movable about a load-bearing member. Using the invention, a load may be lifted by
the boom and moved between positions located at the rear and to the side of the recovery vehicle, without the need to first reposition
the boom using boom lift or telescoping cylinders.



WO 2014/022113 PCT/US2013/051117

TITLE: TRAVELER ROLLER



WO 2014/022113 PCT/US2013/051117

BACKGROUND OF THE INVENTION

The present tnvention generally relates to vehicle recovery devices with masts and
booms (“vehicle wreckers™), including those that can be rotated {*rotating wreckers™), as
well as those which cannol be rotated, and whose supporting travel base can be moved
along the longitudinal axis of the wrecker, to increase the reach of the boom. Such
vehicle wreckers allow a foad to be lifted and then moved a given distance forward or
rearward along the wrecker longitudinal axis,

With prior art vehicle wreckers such as the NRC Slider and the Miller XLT
Traveler, the wrecker mast and boom move along travel frame fubes on Nylatron® or
bronze bearing pads. A drawback fo this type of system, the former of which has been
used for more than 20 years, is that it §s affected greatly by the combination of the load
applied to the boom, the size of the travel cylinder, and the resulting friction between the
bearing pads and the travel tubss,  With these prior art sysiems, lubrication between the
bearing pads and the travel tubes is oritical. As the load increases on the boow, the need
for hubrication increases. Also, as the load on the boom increases, the ability to maintain
sufficient lubrication between the bearing pads and travel tubes becomes increasingly
more ditficult. Operators utilize personal preferences for fubrication choices, The
tubricants used range from differing types of grease, to paraffin-based aviomotive
undercoating, both applied with a brush, to spray-on motorcyele chain grease. Mo matter
which lubricant is used, they only work for a short period of time. Whether it is the
lubricant being wiped off in use, dried by the sun or washed oft by weather, they all have
g short lifespan. In many cases, if the travel tubes are not lubricated before a load is

applied to the boom, it is impossible to move the lead, In this case, the load nwust be
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lowered and disconnected so that the travel tubes can be properly lubricated. The load
may then be reconnected, and the travel function operated. This problem seems to be
sowmething that most operators have resigned themselves to and live with,

Over the years, various attempts have been made to solve these problems, The
size of the travel cylinder was increased, which provided some advaniage. Installing an
automatic greasing systern was tried, to eliminate the need to climb onto the machine and
brush grease on the travel tube. This system appeared to work in theory, but was not
usable in realily. Different bearing materials have been tried, and attempts have been
made to come up with other ways to distribute the loads over a larger area; however, uo
advantageous solution was found,

During brainstorming sessions, the concept of using a wheel instead of bearing
pads was discussed. This would climinate the friction that the bearing pad sees, but
wheels have their own drawbacks. Unlike bearing pads with a larger area to distribute
the load, wheels have only a small contact line along the width of the wheel. This will
cause high compressive loads along this contact fine. To compensate for this, additional
wheels may be added which will help, but will not completely solve the load distribution
problem. If enough wheels can be added, the next problen is to design an axle that is
farge encugh to carry the load without bending, However, these designs vielded systems
that were too large to fit into the given area avatlable. In sum, there is agreement within
the indusiry that a solution to these problems would be advantageous.

In addition to solving the above-mentioned problems, there is also a nead to
provide a vehicle wrecker having certain advantages. For example, there is a need to

provide a vehicle wrecker with a movable travel base to provide increased reach and
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working area for the mast and boom. There is also a need to provide a vehicle wrecker
with the ability to 1tfi a heavy load close to the vear of the wrecker, and then move it a
distance away from the rear of the wrecker without having to reposition the boom. There
is a further need to provide a vehicle wrecker with the ability to i1 a heavy load at the
rear of the wrecker, and then rotate it avcund the rear corner of the wrecker without the
need for repositioning the boom. There is also a need to provide 2 vehicle wrecker than
can fift a load on one side of the wrecker and then travel to the rear, rotate the load
around the rear corners of the wrecker, and then travel forward without the need to
reposition the boom, Still further, there is a need to provide a vehicle wrecker with an
increased lifting capacity such that the wrecker, by traveling the load toward or away
from the rear of the wrecker, can move the boom into a better position to Hl at its rate
range. Additionaily, there is a need to increase the Hifling capacity of a vehicle wracker
by enabling movement of the load toward the rear of the wrecker, thus moving the
counterweight of the engine firther away from the load being lifted.
SUMMARY OF THE INVENTION

The objects mentioned above, as well as other objects, are solved by the present
invention, which overcomes disadvantages of prior wreckers, while providing new
advantages not previously associated with them.

in a preferred embodiment of the invention, a recovery vehicle is provided for
recovering other, disabled vehicles, The vehicle includes a vehicle frame extending
along a longitudinal axis, The vehicle {rawe supports a travel base assembly carrying a
boom, and the travel base assembly is capable of moving along the longiiudinal axis of

the frame. A plurality of traveler rollers are located between the vehicle frame and the
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travel base assembly. The traveler roliers support the travel base assembly and facilitate
iongitudinal movement of the travel base assembly relative to the vehicle frame. Fach of
the traveler rollers include a plurality of rollers movable about a load-bearing member.

In a particularly preferred embodiment, the individual rollers of each traveler
roller may be linked by a chain assembly. One or more of the traveler rollers may be
capable of pivoting relative to the travel tube assembly, The boom may, but need not be
capable of, rotating about an axis geverally perpendicular to the longitudinal frame axis.

in one preferred embodiment, the travel base assembly may include four traveler
roliers generally situated at the ends of the travel base assembly. The vehicle frame may
include a travel cylinder which is a motive force for the travel base assembly. To
facilitate this travel, the vehicle frame may support travel tubes, with the traveler rollers
riding along the travel tubes. Also to facilitate this travel, bottom and side bearing pads
may be located between the travel tubes and the travel base assembly.

In a preferred erubodiment, a rotating bearing whesl may be provided and
supported by the travel base assembly. The rotating bearing wheel may carry the boom,
enabling rotation of the boom about a vertical axis substantially perpendicular to the
longitudinal axis of the frare. The boom may be extendible and retractable, and may be
pivoted about a horizontal axis substantially parallel to the longitudinal axis of the frame.

A method for using a recovery vehicle to recover other, disabled vehicles, also
forms a part of the present invention. With this method, a vehicle frame may be provided,
The vehicle frame may extend along a longitudinal axis, and may support a travel base

assembly carrying a boom with one or more lift cylinders. Preferably, the boom can
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extend or retract, and the travel base assembly is capable of moving along the longituding
axis of the frame,

In one embodiment, the travel base assembly may support a non-rotating boom. o
another embodiment, the travel base assermbly may support a rotating platform/bearing
carrying the boom and allowing the boom to be rotated about a vertical axis substantiaily
perpendicular to the longitudinal axis of the frame. With either embodiment, two ar more
traveler rollers may be focated between the vehicle frame and the travel base assembly,
The traveler rollers roay support the travel base assernbly and facilitate longitudinal
movement of the travel base assembly relative to the vehicle frame. Hach of the traveler
roilers preferably includes a plurality of rollers movable about a load-bearing member,
Now, using the boom, a load may be Hfted from a position adjacent a rear of the recovery
vehicle (o a position adjacent a side of the recovery vehicle, or from a position adjacent a
side of the recovery vehicle fo a postiion adjacent a rear of the recovery vehicle, without
actuating the lift cylinder of the boom and without extending or retracting the boom,
Using the invention, a load may also be Hifted from a position adjacent a front of the
recovery vehicle to a position adjacent a side of the recovery vehicle, or vice versa,
although this may require actuating the lift cvlinder of the boom and/or extending or
retracting the boom.

DEFINITION OF CLAIM TERMS

The terms used in the claims of the patent are intended to have their broadest
mesning consistent with the requirements of law, Where alternative meanings are
possible, the broadest yusaning is intended. Al words used in the claims are intended to

be used in the normal, customary usage of graminar and the English language.
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BRIEF DESCRIPTION OF THE DRAWINGS

The novel features which are characteristic of the invention are set forth in the
appended claims, The invention itself, however, together with further objects and
attendant advantages thereof, can be better undersiood by reference to the following
description taken in connection with the accompanying drawings, in which:

FIGURE | is a top and side perspective view of a prior art rotating wrecker using
s conventional system for moving the travel base assembly along the longituding] axis of
the wrecker;

FIGURE 2 is a top and front perspective view of 2 frout portion of the travel base
assernbly for a rotating wrecker that s in the prior art;

FIGURE 2A is an enlarged view along reference Hne 2A-2A of FIGURE 2;

FIGURE 3A is a side and rear perspective view of rotating wrecker according to
the present invention, in the act of recovering a disabled tanker;

FIGURE 3B is a top perspective view with the tanker in a similar position,
adjacent the righi~side of the wrecker, as with FIGURE 34,

FIGURES 3C-3D are top perspective views showing the tanker moved to the rear,
and then to a position adjacent the left-side of the wrecker {based on the boom rotating
about vertical axis/reference hine D/E), respectively;

FIGURE 3E is a side and rear perspective view of the rotating wrecker of the
shown jn FIGURES 3A-3D, with the wrecker in the position shown in FIGURE 3D;

FIGURE 4A is an enlarge view of the similarly labeled, circled portion on

FIGURE 4

-
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FIGURE 4B 15 an enlarged view of the similarly labelad, circled portion on
FIGURE 4; and

FIGURE 4C is g side perspective view of the roller assemblies shown in FIGURE
4, with the arrows llustrating the direction of the rotation of the individual roliers.

The components in the drawings are not necessarily to scale, emphasis instead
being placed upon clearly iHustrating the principles of the present invention. In the
drawings, hike reference numerals designate corresponding parts throughout the several
views,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Set forth below is a description of what are believed to be the preferred
embodiments and/or best examples of the invention clatmed, Future and present
aliernatives and rodifications to this preferred embodiment are conteraplated. Any
alternatives or modifications which make insubstantial changes in function, in purpose, in
structure, or in result are intended to be covered by the claims of this patent,

Referving now fo prior art FIGURES 1-2, rotating wrecker 10 includes a wrecker
assembly 6 mounted on rotating bearing 7, which ig in turned mounted on travel base
assembly 3. Travel base assembly 3 moves over travel tubes 4 glong the longitudinal axis
of the rotating wrecker. Referving to FIGURE 2, between travel base assernbly 3 and
travel tubes 4, bearing pads, including top bearing pad 52, side bearing pads 33, and a
bottom bearing pad (not shown), may be located, and lubricated, to facilitate movement
of the travel base assembly over {ravel tubes 4.

Referring now to g preferred embodiment of the present invention shown in

FIGURES 3A-3E, the wrecker operator has various functions at his disposal to move the
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~hoom. Thus, boom Hft cylinder 80 raises and lowers boom 120, Boom 120 may also be
extended or retracted by telescoping cylinders (not shown). Travel cylinder 32 (FIGURE
4) may be actuated to move travel assembly 30, carrying the boom, in a direction along
the longitudinal axis of the vehicle frame. Finally, rotation of rotating bearing 70 may
also allow boom 120 to be rolated. Extendible stabilizing legs 130 (FIGURE 3A) may be
used to stabilize the wrecker during recovery operations.

FIGURES 3A-3E tlustrate a wrecker operation lifting sequence in which the
present invention may be used to move a load (tanker 16} from a position adjacent the
right-side of the wrecker (FIGURES 3A-3B) to a position rear of the wrecker (FIGURE
3}, and then to a position adjacent the lefi-side of the wrecker (FIGURES 3ID-3E).

Most preferably, this lifting sequence may be accomplished without the need to actuate
the boom lift or telescoping/retracting evlinder (i.e., the lifting sequence may be
accomplished simply by boom rotation together with movement of the travel assembly
tongitudinally)}.

As g further example, with the envisioned Miller 50-ton rotating wrecker, the
travel assembly will be able to move about 5 feet in the direction of the longitudinal axis
atong the velicle frame. This travel distance provides the wrecker operator with a greater
degree of operational flexibility, so that a wrecker can recover a disabled vehicle, as
shown in FIGURES 3A-3E, without the need to reposition the boom {i.¢., without the
need {o actuate either the boom 1ift cylinder, or to actuate the cylinder for telescoping or
retracting the boom), thereby minimizing or eliminating the veed for boom repositioning
and/or moving the vehicle. By allowing the wrecker operator to perforn: a recovery

operation without needing to reposition the boom by achuating the 1t cylinder or

9
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extending or retracting the boom, this can increase the speed of recovery, and simplify
the wrecker operation, providing enhanced safety, (Given the wrecker dimensions
relative to the boom location, recovery of a load positioned in front of the wrecker may
reqguire actuation of the boom Lift eylinder and/or extension/retraction of the boom.)

By way of further background concerning the present invention, and referring
now o FIGURE 4C, the rolier technology disclosed here utilizes an endless recirculaiing
chain of steel roilers 47 capable of rolating about a center, load-bearing steel plate 43,
Rollers 47 perform as a low friction, high capacity conveyor. The load may be
transferred directly through rollers 47 positioned between load-bearing plate 43 and
travel tubes 31, The rollers may be sized in diameter, length and the mumber of rollers
contacting the travel tubes to it the load which they are rated to carry, This roller
technology 1s a modern version of the ancient method of using a length of round pipe or
vod to roll a heavy load ou. One end of the load is hifted so that the first piece of pipe can
be placed under its edge. As the load is rolled along on the first plece of pipe, additional
pipes are placed in front of the load so it will continue rolling along, As the pipes roll out
at the rear of the load, they are then moved ahead of the load so that there always are
pipes for the load to continue to move on. The weight of the Ioad is transferred divectly
through the pipe to the ground, The total weight of the load is distributed over a number
of rollers. Using the invention, there 18 no concern about an axle failing. With the
reciroulating rollers, there is shways g roller being lald down in front of the load
automatically. Roller assemblies of the {ype usad here, sized appropriately, may be
obtained from compantes such as Hilman Rollers of Martboro, New Jersey, or Danaher

Corporation, which sells the Thomson® ReundWay Linear Bearings.

[
fm
i

B



WO 2014/022113 PCT/US2013/051117

Referring now to FIGURE 4, the rotating wrecker of the present invention is
generally referenced by reference numeral 20. The roller assemblies of the present
mvention are generally referenced by numeral 40, and may be used to replace the top
bearing pads 52 shown in FIGURE 2 that see the highest resulting loads. Roller
asserblies 40 may be attached at pivot pins 60 to travel frame 30, which in turn supports
wrecker assembly 21, Wrecker assembly 21 may include telescoping boom 120, which
may be moved up or down using Ift cylinder 80, Wrecker assembly 21 may revolve
about rotating bearing 70, which may be carried by travel base assembly 30,

Pivot 60 between roller assemblies 40 and travel base 30 allows rollers 47 to
remain in constant contact with travel tubes 31 if there is any misalignment between the
two. In the preferred embodiment, roller assemblies 40 ride on top of travel tubes 31.
Travel tubes 31 may be attached to wrecker subfrarne weldment 22, A travel cylinder 32
may be attached between wrecker subframe 22 and trave! frame 30 to move wrecker
frame 21 along the longitudinal axis of the wrecker.

Referring to FIGURE 4C, rollers 47 may be connected through & series of Haks
44 that keep the rollers 47 moving together and spaced evenly., This type of system will
ciimi.nate almost alf effects of friction between travel tubes 31 and wrecker frame 22, By
replacing the upper bearing pads seeing the highest loads with the roller system, the
critical need for lubrication between the moving surfaces is greatly reduced, if not
climinated altogether.

To compensate for the varied capacity ratings of different units offered, the roller
assemblies can be altered in diameter, length and number of rollers. Such alterations may

result in better distribution of the resuliant load over a larger area, thus reducing the stress

11
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onindividual rollers. The family of units used pursuant to this invention may be reduced
or enlarged in size and complexity, and the roller system may be correspondingly adapted
to meet the varving need for distributing the load,

The above description is not intended {o Himit the meaning of the words used in
the foliowing claims that define the invention. Persons of ordinary skill in the art will
understand that a variety of sther designs still falling within the scops of the following
claims roay be envisioned and used. For example, while preferred embodiments
involving a rotating wrecker, have been disclosed, in other embodiments the wrecker
mast and booro need not be capable of rotating, It is contemplated that these additions!
examples, as well as future modifications in structure, function, or result to that disclosed
here, will exist that are not substantial changes to what is claimed here, and that all such

insubstantial changes in what is claimed are intended to be covered by the claims.
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I claim:
f. A recovery vehicle for recovening other, dissbled vehicles, comprising:

a vehicle trame extending along a longitudinal axis, the vehicle frame

upporting a travel base assembly carrying a boom, and the travel hase assembly being
capable of moving along the longitudinal axis of the frame;

a plurality of traveler rollers located between the vehicle frame and the
travel base assembly, the traveler rollers supporting the travel base assembly and
facilifating longitudinal movement of the travel base assembly relative to the vehicle
framne, gach of the traveler rollers comprising a plurality of individual rollers movable
about a load-bearing member.

2. The recovery vehicle of Claim 1, wherein the individual rollers of each
fraveler roller are linked by a chain assembly,

3. The recovery vehicle of Claim 1, wherein one or more of the traveler
rollers is capable of pivoting relative to the travel tube assembly.

4, The recovery vehicle of Claim 1, wherein the boom can rotate about an
axis generally perpendicular to the longitudinal frame axis.

5. The recovery vehicle of Claim 1, wherein the travel base assembly
includes four traveler rollers generally situated at the ends of the travel base assembly.

6. The recovery vehicle of Claim 1, wherein the vehicle frame includes a
travel cylinder which is a motive force for the travel base assembly,
7. The recovery vehicle of Claimi, wherein the vehicle frame supports travel

tubes, and wherein the traveler rollers ride along the travel tubes.
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8. The recovery vehicle of Claim 1, wherein bottom and side bearing pads
are located between the travel tubes and the travel base assembly.

9, The recovery vehicle of Claim 1, {further comprising s rotating bearing
wheel supported by the travel base assembly and carrying the boom, enabling rofation of
the boom about a vertical axis substantially perpendicular to the longitudinal axis of the
trame,

10, Therecovery vehicle of Claim 1, wherein the boom is extendible and
reiractable,

H. The recovery vehiele of Claim |, wherein the boom can be pivoted about a
horizontal axis substantially paraliel to the longitudinal axis of the frame.

12 A method for using a recovery vehicle to recover other, disabled
vehicles, comprising the steps oft

providing a vehicle trame extending along a longitudinal axis, the vehicle
frame supporting a travel base assembly carrying a boom with a lift eylinder, wherein
boom can extend or retract, the travel base assembly is capable of moving along the
longitudinal axis of the frame, and the travel base assembly supports a rotating member
allowing the boom to be rotated about a vertical axis substantially perpendicular to the
tongitudingl axis of the frame;

providing two or move traveler rollers tocated between the vehicle frame
and the travel base assembly, the traveler rollers supporting the travel base assembly and
facilitating longitudinal movement of the travel base assembly relative {o the vehicle
frame, each of the traveler rollers comprising a plurality of rollers movable about a load-

bearing member;
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using the boom, lifting a load from a position adjacent a rear of the
recovery vehicle to a posifion both rearwardly and substantially distant from the rear of
the wrecker.

13, The method of Claim 12, wherein the load can be moved from a position
adjacent a rear of the recovery vehicle to a position both rearwardly and substantially
distant from the rear of the wrecker without actuating the Hft eylinder of the boom and
without extending or retracting the boom,.

14, A method for using a recovery vehicle to recover other, disabied
vehicles, comprising the steps off

providing a vehicle frame extending along a longitudinagl axis, the vehicle
frame supporting a travel base asserbly carvying a boom with a Bt cylinder, wherein the
boom is capable of extending and retracting and the travel base assembly s capable of
moving along the longitudinal axis of the frame, and the travel base assembly supports a
rotating member allowing the boowm to be rotated about a vertical axis substantially
perpendicular to the longitudinal axis of the frame;

providing two or more traveler rollers located between the vehicle frame
and the travel base assembly, the traveler rollers supporting the travel base assembly and
facilitating longitudinal movement of the travel base assembly relative to the vehicle
frame, each of the traveler rollers comprising a plurality of rollers movable about a load-
bearing member; and

using the boom, lifting a load from a position adjacent a rear of the
recovery vehicle to a position adjacent a side of the recovery vehicle, without actuating

the Lift cylinder of the boom, and without extendivg or retracting the boom.
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15, The method of Claim 14, wherein the boom is used to Hf} a load from a
position adjacent a front of the recovery vehicle (o a position adjacent a side of the

recovery vehicle,

16
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