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This invention relates. generally to articulated apparatus
such as a mobile aerial tower having a pair of tower sec-
tions pivotally interconnected with one another to pro-

vide access to over head traffic light, street lamps and simi-

lar objects for installation, maintenance and repair. More
particularly, the invention is directed to an improved
articulated connection which may be advantageously used
between relatively ‘'movable members such as relatively
movable tower sections for selectively tilting one of the
sections relative to the other,

Aerial towers of ‘the type indicated require simplicity
and economy of construction without sacrificing efficiency
or mobility. - The tower should be capable of unrestricted
articulation throughout its operating range with a mini-
mum of extraneous controls to prevent over-running and
uncontrolled operation. The connection bétween the
articulated tower seciions should be self-contained to re-
duce maintenance and service.

Accordingly, it is a. principal .object of this invention
to provide an .articulated connection between relatively
movable tower sections which is under continucus con-
trol of an operator throughout the operating range.

Another object of this invention relates to the provi-
sion of an improved articulated connection between
relatively movable tower sections which is sglf-contained
and capable of holding the tower sections in any selected
position relative to each other throughout their operating
range.

A further object of this invention relates to the provision
of an improved articulated connection between relatively
movable tower sections which is simple and economical
in construction and which requires a minimum of main-
tenance and service. '

The foregoing and other objectives will becoms more
apparent in connecticn with the following detailed descrip-
tion and briefly are accomplished in accordance with this
invention by mounting a reciprocable power-actuated de-
vice on one tower section and flexibly interconnecting the
device with the pivoted tower section in such manner that
reciprocation of the device will tilt the pivoted tower sec-
tion about the pivot axis. - The flexible interconneciion
includes a plurality: of interconnected links which are
movably disposed within an arcuate guide carried by said
one tower section to provide a self-contained power-driven
articulated connection between the pivoted tower sec-
tions.

In the drawings:

Fig. 1 is a side elevation .of a utility vehicle carrying
an articulated aerial tower and illustrating in dotted lines
one tilted position of the upper tower section;

Fig. 2 is an enlarged view of the power-driven articu-
lated connection between the tower sections;

Fig. 3 is a top plan view on a somewhat reduced. scale
of the articulated connection of Fig. 2;

Fig. 4 is a partial sectional view taken along the line
4—4 on Fig. 2 of the drawings;

Fig. 5 is a partial sectional view taken along the lines
5—35 in Fig. 2 of the drawings; and
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Fig. 6 is a plan view of a coupling member for con-
necting the flexible link assembly to a piston rod.

Referring now more particularly to Figs. 1 and 2 of the
drawings, there is shown a wheeled utility vehicle i9
having a truck body 11 which supports a vertical mast
12. The upper portion of the mast 12 may be rotatable
and supports an articulated tower assembly which includes
a pair of tower sections 15 and 36 pivotally interconnected
in end to end relation. - The upper tower section 1§ car-
ries a work platform 18 at its outer extremity and the
lower tower section 15 is pivotally connected to the rota-
table mast for tilting movement in a vertical plane. The
work platform 18 is in the form of an enclosed box-like
siructure which is preferably supported in cantilever
fashion from the upper tower section 16 in such manner
that as the tower sections 15 and 16 are tilted in a vertical
plane the work platform 18 can be maintained level for
any tilted position.

The lower tower section 35°is tilted on the mast i2
by means of a fluid-actuated piston motor 20 which has
one end anchored to a bracket 22 on the mast 12 and 2
piston rod 23 pivotally connected at its extremity to a
bracket 24 mounted intermediate the ends of the lower
tower section 15. ' The tower upper tower section 16 is
tiltable relative to the lower tower section I8 by means
of a fluid-actuated piston .motor 25 which has one ¢nd
pivotally connected to the bracket 24 and a piston rod 27
connected at its extremity tc. a flexible member. forming
part of the articulated connection between the tower sec-
tions ‘and coacting therewith to cause controlled rotation
of the upper tower section 16 about its pivotal connection
to the lower tower section 15 in a manner to be herein-
after more fully described.

Referring now more particularly to Figs. 2 and 3 of the
drawings, the articulated connection between the upper
and lower tower sections is shown in greater detail as in-
cluding a channel shaped. saddle member 3% which
partially surrounds and seats the pivoted end of the upper
tower section 16 and is welded or otherwise secured there-
to.” The saddle member 38 has extended side plates 31
and 32 which are journalled for rotation on a pivot shaft
23 extending transversely through the adjacent extremity
of the lower tower section 15.

A plurality of interconnected links form a flexible strap
connection 35 between the saddle member 39 and the
piston rod 27 which reciprocates within a channel 36
carried by the lower tower section 15. As best shown
in Figs, 2 and 5, flexible strap ‘connection 35 includes a
plurality of parallel pairs of similar links 36 which have
their opposite extremities pivotally connéected to transverse
pins 38 which are journalled in the opposite extremitics
of a single link members 37. Suitable roller bearings
3% are journalled on opposite extremities of the  pivot
pins 38 and are adapted to be guided in a race formed by
an arcuate track 40 in a manner to be hereinafter more
fully described. In the preferred form shown, the single
links 37 also carry roller bearings which are journalled
on the corresponding pivot pins 38. - Thus, the flexible
strap - connection 35 is longitudinally rigid and trans-
versely flexible to provide.a direct articulated connection
between the relatively movable tower sections.

One extremity of the flexible connecticn 33 includes
an elongated link 42 having a transverse slesve 43 at ons
end which is journalled for rotation con a pin 45 extending
transversely through the side plates 31 and 32 of the
saddle member 39.. The other extremity of the flexible
connection 358 is pivotally connected to a transverse pia
38 carried by the outwardly extending fingers 47 and 48
of a clevis-type coupling member 56 (Fig. 6). The base
51 of the coupling member 30 has a threaded aperture
52 adapted to receive the adjacent threaded extremity of
the piston rod 27 therein,



2,841,008

- 3

The arcuate guide track 46 is formed of complementary
sections 54 and 55 welded or otherwise securely fixed to
the joined extremity of the lower tower section 15, each
section forming an arcuate channel open towards the oth
to define the arcuate track for guiding the flexible con-
nection 35. Thus, when the piston rod 27.is reciprocated
in response to selective application of fluid under pres-
sure, the flexible connection will follow the piston rod
along the arcuate track 48 to raise and lower the upper
tower section 1§ depending upon the direction of IeC,er-
cation of the piston rod. The individual links are rigid
members which are only transversely flexible at their
pivotal connections and are otherwise confined to the
arcuate path formed by the guide track 48.. As a con-
sequence, the flexible connection 35 is capable of sup-
porting the upper tower section 16 in any tijted position
relative to the lower tower section 15 so long as fluid
pressure or other suitable means maintain the piston rod
27 in a correspending fixed position.

Thus, there has been provided in accordance with this
invention an improved power-driven articulated con-
nection between relatwely movable tower sections which
is continuocusly under the control of an operator thr ough-
out its operating range and which coacts with the power
operated device as a self sustaining arrangement for hold-
ing one tower section in any selected position relative to
the other tower section. The articulated connection is
self-contained with a minimum of parts which resulis in
simplicity and economy of construction as well as a mini-
mum of maintenance and service. The improved power-
driven articulated connection between the tower sections
is capable of providing optimum controlled performance
for the diverse operating conditions of the mobile aerial

tower and because of its direct nature it provides greater -

safety for a workman on the platform at the upper ex-
tremity of the tower.

I have shown and described what I consider to be the
preferred embodiment of my invention along with sug-
gested modified forms, and it will be obvious to those
skilled in the art that other changes and modifications can
be made without departing from. the scope of my inven-
tion as defined by the appended claims.

1 claim:

1. In an apparatus having a pair of relatively movable
members pivotally interconnected with one another at
adjacent ends, an articulated comnection comprising, ex-
ensible means carried by one of said movable members
adjacent its pivoted extremity and disposed with its ex-
tension axis transverse to the pivotal axzis between said
movabie members, a plurality of rigid members pivotally
connected in -end-io-end rclation to form an elongate
transversely flexible member, means pivotally connecting
the extremities of said flexible member respectively to
the extensible means and to the pivoted extremity of the
other movable member, and arcuate guide means carried
by said one movable member concentric with the pivotal
axis between the movable members and partially enclosing
said flexible member intermediate its extremities, whereby
said flexible member is movable along the arcuate path
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of said guide means to rotate said other movable member
in either direction corresponding to extension and retrac-
tion of said extensible means respectively.

2, The articulated connection of claim 1 wherein said
extensible means includes a fluid-actuated motor having a
reciprocable piston rod supported by said one movable
member and pivotally connected at its extended extremity
to the adjacent extremity of said flexible member.

3. The articulated connection of claim 1 wherein said
voted rigid members include rigid links journalled at
their extremities on transverse pins and wherein roller
bearings are journalled on the extremities of said pins for
bearing coaction within said guide means.

4. The articulated connection of claim 1 wherein said
guide means includes a pair of complementary arcuate
channel-shaped members mounted on the pivoted ex-
txcmity of said one movable member with the channels
facing each other to form a partially enclosed guide track
for said flexible member, and bearing means coacting
between the flexible member and said guide track to retain
the flexible member therein.

5. In combination, a pair of relatively movable mem-
bers adapted to be pivotally interconnected, one of said
movable members having a bifurcated extremity adapted
to straddle the other of said movable members, means

ransversely intersecting the bifurcated extremity and ex-
tending through an extremity of said other member to
provide a pivotal connection therebetween, extensible
means operably supported by said other movable mem-
ber and having its extension axis disposed transverse to
the pivot axis of said relatively movable members, arcuate
guide means on the pivoted extremity. of said other
movable member disposed concentric with the pivotal axis,
a longitudinally rigid and transversely flexible strap moy-
ably supported within said guide means and extending be-
yond said guide means at its ends, and means coupling the
extended ends of said strap to the bifurcated extremity of
said one movable member and to the extensible means
respectively, whereby extension and retraction of said ex-
tensible means will rotate said one movable member in
either direction about its pivotal axis respectively.

6. The combination of claim 5 wherein said bifurcated
extremity includes a saddle member having a pair of side
plates secured at one end to an end of said one movabic
member and extending outwardly and downwardly there-
from and wherein said extended side plates are disposed
on either side of an end of the other movable member, and
wherein said transverse means includes a pivot pin ex-
tending through and journalled in the side plates and said
other movable member.
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