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{571 ABSTRACT

A telescoping crane boom includes interfitting box
sections fabricated by welding from plate stock. The
side webs of the individual box sections are spaced in-
wardly from the longitudinal edges of the top and bot-
tom webs, to allow placement of bearing pads substan-
tially directly over and under the side webs of each
box section in a multiple section boom. As a result,
the side webs of the box sections are utilized as
columns to absorb the heavy stresses transmitted
through the wear pads and transverse stressing and
flexure of the top and bottom webs is greatly
minimized. The arrangement allows considerably
lighter sections to be employed for the top and bottom
webs of the individual box sections without fear of ex-
cessive transverse bending.

9 Claims, 8 Drawing Figures
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CRANE BOOM

This is a continuation, of application Serial No.
90,373 filed Nov. 17, 1970.

In the prior art, as exemplified by the Grove U. S.
Pat. No. 3,243,052, it has been customary to construct
the box sections of multiple section telescoping crane
booms from opposing channels whose open sides are
welded together to produce a rectangular box.
Customarily, the top and bottom webs of the box sec-
tions thus formed are heavily reinforced to resist trans-
verse bending by plates welded thereto and extending
for the full length of the box sections. Even with this
heavy reinforcement, transverse flexure of the top and
bottom webs of the box sections has not been success-
fully eliminated or reduced for the following reasons.
The individual box sections produced in accordance
with the prior art have relatively large radii at their cor-
ners and their top and bottom webs do not extend out-
wardly of the vertical side webs. Consequently, the
usual wear pads or plates, which are intervened
between telescoping box sections, must be located
laterally inwardly of the vertical side webs, in the case
of upper and lower wear pads. As a result of this, the
heavy forces transmitted through the wear pads cannot
be delivered directly to the vertical side webs so that
the latter will act as columns to absorb the forces. In-
stead, a considerable transverse bending moment is
delivered through the wear pads to the top and bottom
webs of the box section which they surround, resulting
in an undesirable amount of transverse flexure of these
webs. This zone of flexure can extend as far as several
feet on each side of a pair of wear pads and the
geometry is such that the top and bottom webs of ad-
jacent telescoping box sections are all subjected to ex-
cessive transverse bending in the conventional struc-
ture despite the reinforcement of the top and bottom
webs.

The objective of the present invention is to overcome
the above problem in the prior art in a simple manner
and economically by fabricating the interfitting box
sections in such a way that the intervening wear pads
may be located substantially directly over the side webs
of each box section so as to utilize the side webs in
compression as columns to the maximum possible ex-
tent, thereby greatly relieving the top and bottom webs
of bending moments and stresses. One result of this is
that much thinner metal plate stock can be employed
for the top and bottom webs and without the necessity
for continuous reinforcement along the length of the
boom section. Local reinforcement in the form of
retainer means for the wear pads may still be employed.
The individual box sections in the invention are
fabricated by welding from plate stock and the side
walls or webs are set inwardly from the edges of the top
and bottom webs to achieve the desired placement of
the wear pads in vertical alignment with the side webs.
The corner radii present in the prior art box sections
are eliminated.

While the prior art exhibits some teachings of
fabricating structural box members from welded plate
stock, no structure has been devised to allow interven-
ing bearing or wear pads between telescoping box sec-
tions to be located substantially in vertical alignment
with the box section side walls so that the latter may be
utilized efficiently as columns to eliminate the trans-
mission of transverse bending stresses to the top and
bottom walls of the interfitting box sections.
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Other features and advantages of the invention will
be apparent during the course of the following detailed
description.

BRIEF DESCRIPTION OF DRAWING FIGURES

FIG. 1 is a fragmentary longitudinal vertical section
through a crane boom embodying telescoping box sec-
tions made in accordance with the prior art;

FIG. 2 is an enlarged transverse vertical section
taken on line 2—2 of FIG. 1;

FIG. 3 is a similar cross section taken on line 33 of
FIG. 1;

FIG. 4 is an enlarged fragmentary transverse cross
section through the lower portion of a telescoping
crane boom constructed in accordance with the inven-
tion;

FIG. § is a fragmentary longitudinal vertical section
taken on line 5—5 of FIG. 4;

FIG. 6 is a view similar to FIG. 4 taken through the
upper portion of the crane boom according to the in-
vention;

FIG. 7 is a view similar to FIG. § taken on line 7—7
of FIG. 6; and

FIG. 8 is a fragmentary transverse vertical section
through a boom constructed in accordance with a
modification.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring to the drawings in detail wherein like nu-
merals designate like parts and referring first to FIGS.
1-3 depicting the prior art, the numerals 10 and 11
designate a pair of telescopically interfitting crane
boom sections which are box-like or rectangular in
cross section. Each section 10 and 11 comprises an op-
posing pair of channels 12 and 13 and 12’ and 1%
whose open sides abut to complete the box section. The
channels have substantial corner radii 14 and 14’ in ac-
cordance with conventional practice. Stout reinforcing
plates 15 and 15’ are welded to the tops and bottoms of
the interfitting box sections in an effort to resist trans-
verse flexure of the top and bottom walls, such flexure
being indicated on an exaggerated scale in FIGS. 2 and
3 to emphasize the problem.

In the conventional structure, top and bottom pairs
of wear pads 16 and 17 are placed between the top and
bottom walls of the two telescoping boom sections and
are positioned in any conventional manner, FIGS. 1-3
being diagrammatic in this respect. As shown clearly in
FIGS. 2 and 3, the wear pads 16 and 17 are located in-
wardly of the side webs of the particular box section
which they surround and cannot be located directly
above and below the side webs because of the presence
of the corner radii and further because the top and bot-
tom webs of the box sections do not project outwardly
of the side webs under conventional prior art practice.
As a result of this, when the boom is loaded, severe
transverse bending moments and stresses are trans-
mitted through the wear pads to the adjacent top webs
and bottom webs of the interfitting box sections. The
bowing or bending of these webs under the influence of
the stresses adjacent to the top and bottom pairs of
wear pads is depicted graphically in FIGS. 2 and 3. If
the wear pads 16 and 17 could be placed ideally
directly above and below the side web of the boom sec-
tions, the latter would function as columns in compres-
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sion and would absorb substantially the heavy stresses
transmitted through the wear pads and the top and bot-
tom horizontal webs would be relieved of their bending
stresses. In the prior art, this ideal placement of the
wear pads directly above and below the side webs has
never been possible or practical for the reasons ex-
plained in connection with FIGS. 1-3.

Referring now to FIGS. 4 through 7 illustrating one
preferred embodiment of the invention, the above de-
fect in the prior art is substantially overcome in a prac-
tical manner without materially increasing the cross
sectional size or weight of the boom and actually reduc-
ing the weight in some areas materially by eliminating
the need for continuous reinforcement of the top and
bottom webs of the boom box sections.

In FIGS. 4 through 7, a pair of interfitting box sec-
tions 18 and 19 are illustrated, each constructed from
plate stock by welding. The sections 18 and 19 com-
prise vertical side walls or webs 20 and 20’ having their
top and bottom edges welded to top and bottom plates
or webs 21 and 21’. The vertical webs 20 and 20, as
shown, are spaced inwardly from the longitudinal edges
of the top and bottom webs 21 and 21’ for an important
purpose. The radii 14 and 14’ present in the prior art
structure have been completely eliminated and the cor-
ners formed where the webs 20 and 21 and 20’ and 21’
are joined by welding are square. It may also be ob-
served that the continuous reinforcing plates 15 and
15’ have been eliminated.

As in the prior art, upper and lower laterally spaced
pairs of wear pads 22 and 23 are provided between the
adjacent telescoping box sections. However, the wear
pads 22 are placed substantially directly over the verti-
cal webs 20’ and only slightly off-center inwardly
thereof and the lower wear pads 23 can be located
directly and symmetrically under the webs 20’. Con-
sequently, the forces transmitted through these wear
pads are almost completely absorbed by the vertical
side webs 20’ functioning in compression as columns
and the transverse bending of the webs 21’ and 21 is al-
most completely eliminated. The location of the verti-
cal webs 20 and 20’ inwardly of the longitudinal edges
of the top and bottom webs and the elimination of
corner radii makes it possible and practical to locate
the upper and lower wear pads in substantial vertical
alignment with the vertical webs of the box sections.
This placement of the wear pads above and below the
side vertical webs substantially eliminates the trans-
verse bending forces on the top and bottom horizontal
webs.

Means are provided to locate and retain the top pair
of wear pads 22, such means comprising a local rein-
forcing plate 24 welded to the top web 21’ around its
margins and provided near opposite sides with retain-
ing opening 25 for the upper wear pads 22 which are
loosely placed therein. In a similar manner, the lower
wear pads 23 are retained by notching the lower web
21 at 26 on opposite sides and placing a sturdy U-
shaped local reinforcing and retaining strap 27 beneath
the lower wear pads 23, the strap 27 including side ver-
tical arms 28 which are welded to the vertical webs 20
of the outer box section.

FIG. 8 shows a modification of the construction in
FIG. 6, wherein essentially L-shaped or right angular
retainers 29 for the upper wear pads 22 are utilized in
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lieu of the plate 24. The retainers 29 are welded to the
top and side webs 21’ and 20, as indicated, and the
upper horizontal portions of the locators 29 are
recessed at 30 to receive the wear pads 22, the latter
engaging beneath the top web 21 of the next outer box
section as previously. Side wear plates or bearing plates
31 are welded to the vertical portions of locators or
retainers 29 and serve the dual purpose of retaining the
wear plates 22 in the side opening recesses 30 and cen-
tering the telescopic boom sections by functioning as
side wear plates.

An advantage in the construction of FIG. 8 is that the
top portions of the L-shaped retainers 29 further stiffen
the top web 21’ particularly immediately inwardly of
side webs 20" and the vertical legs 32 of the L-shaped
retainers being securely tied by welding to the vertical
webs 20’ resist any tendency for transverse deflection
of the top web 21’ due to the pad 22 being slightly off-
center inwardly from the webs 20'. In other words, the
L-shaped wear pad retainers 29 compensate for the
fact that the pads 22 are not perfectly symmetrically
placed above the webs 20’ and the slight tendency to
bend the web 21' transversely is resisted by the L-
shaped retainers or locators being welded to the verti-
cal webs 20°.

The terms and expressions which have been em-
ployed herein are used as terms of description and not
of limitation, and there is no intention, in the use of
such terms and expressions, of excluding any
equivalents of the features shown and described or por-
tions thereof, but it is recognized that various modifica-
tions are possible within the scope of the invention
claimed.

I claim:

L. In an extensible telescoping crane boom, a pair of
telescopically interfitting rectangular box-like boom
sections each having vertical side webs and top and
bottom webs, and upper and lower pairs of wear pads
interposed between the top webs of the two boom sec-
tions and the bottom webs thereof, the wear pads of the
upper and lower pairs being substantially in vertical
alignment and also located substantially directly above
and below said vertical side webs of the interior boom
section for transmitting forces directly thereto, the side
webs functioning substantially as columns to absorb
said forces, and means to retain the upper wear pads on
the interior boom section and to retain the lower wear
pads on the exterior boom section.

2. The structure of claim 1, and said means compris-
ing a separate element to retain the upper wear pads on
the top web of the interior boom section and another
element to retain the lower wear pads adjacent to the
bottom web of the exterior boom section.

3. The structure of claim 2, and the first-named ele-
ment comprising a reinforcing plate secured to the top
web of the interior boom section and having spaced
openings to receive and retain the upper wear pads, the
second-named element comprising a transverse rein-
forcer for the bottom web of the exterior boom section,
said reinforcer underlying the lower wear pads, the bot-
tom web of the exterior boom section notched to
receive and retain the lower wear pads.

4. The structure of claim 1, and said means to retain
the upper wear pads on the interior boom section com-
prising a pair of opposed substantially right angular
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retainers for the upper bearing pads on the upper cor-
ners of the interior boom section including vertical por-
tions which also function as side wear plates between
the interior and exterior boom sections.

§. The structure of claim 4, and said right angular
retainers recessed in their tops to receive the upper
wear pads and having separate vertical side plate ele-
ments serving to close the outer ends of said recesses
and lying immediately inwardly of the vertical webs of
the exterior boom section.

6. The structure of claim 1, and each box-like boom
section comprising upper and lower webs and substan-
tially right angular vertical side webs which are spaced
inwardly from the longitudinal edges of the upper and
lower webs and secured thereto rigidly.

7. The structure of claim 6, and the upper and lower
and side webs secured rigidly by welding.

8. In an extensible telescoping crane boom, a pair of
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telescopically interfitting boom sections each having
side webs and a top and bottom web, and upper and
lower pairs of wear pads interposed between and being
substantially parallel with the top webs of the two boom
sections and the bottom webs thereof, the improve-
ment comprising the wear pads of the upper and lower
pairs being located substantially directly above and
below said side webs of the interior boom section for
transmitting forces directly thereto, the side webs func-
tioning substantially as columns to absorb said forces,
and means to retain the upper wear pads on the interior
boom section and to retain the lower wear pads on the
exterior boom section.

9. An extensible telescoping crane boom as set forth
in claim 8 in which said wear pads of the upper and
lower pairs are respectively arranged in alignment with
the planes of said side webs.
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