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(57) In a collapsible roof mounting for orienting a satellite dish system from below, an upper channel-shaped formation
arranged to present a dish-shaped component adjacent one end and an arm formation for the feed horn intermediately
therecof and nestable within and interconnected to a lower channel-shaped formation adjacent the other end for
swinging movement thereabove, a tubular shaft formation supporting the lower channel-shaped formation centrally
thercof from below for rotation about a substantially upright axis, a displaceable linkage including a worm gear
interconnected to the upper channel-shaped formation and a worm extending axially of the tubular shaft formation for

swinging the upper channel-shaped formation upwardly from the nested disposition and reversely, a handle f
for the tubular shaft formation below the roof for imparting rotation thereto and a crank for the worm loca

the handle formation for imparting displacement to the worm and worm gear.
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ABSTRACT OF THE DISCLOSURE

In a collapsible roof mounting for orienting a satellite dish
system from below, an upper channel-shaped formation arranged to
present a dish-shaped component adjacent one end and an arm
formation for the feed horn intermediately thereof and nestable
within and interconnected to a lower channel-shaped formation
adjacent the other end for swinging movement thereabove, a tubular
shaft formation supporting the lower channel-shaped formation
centrally thereof from below for rotation about a substantially
upright axis, a displaceable linkage including a worm gear
interconnected to the upper .channel-shaped formation.anmiea WO '
extending axially ot tﬁe tubular shéft-formation for swinging the
upper channel—shaped formation upwardly from the nested disposition
and reversely, a handle formation for the tubular shaft formation
below the roof for imparting rotation thereto and a crank for the
worm located below the handle formation for imparting displacement

to the worm and worm gear.
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FIELD OF THE INVENTION

This invention relates to improvements 1n satellite (dish
systems for the reception of signals communicated by satellite and
originating from a controlled broadcasting source.

5 More particularly this invention relates to an 1mproved

anchoring same either in a particular location or attaching same to
the roof of a vehicle such as a van, mobile home or other

recreational vehicle commonly denoted as an RV, and for orienting

.

10 such components for optimum signal reception.
BACKGROUND OF THE INVENTION

Satellite dish systems currently available 1n the North
American markets, especially for use with vehicles such as an RV,
are for the most part complex, usually fully automated, uﬁilizing
15 prOgrammed circuitry and motors to rotate, elevate and fix the
position of the dish and associated elements in seeking and
establishing an optimum position for receiving signals communicated

from a selected satellite.
Experience has shown that difficulties have arisen 1n
20 controlling such automated systems because of the need for properly
sequentially implementing the steps required tO position the

satellite dish and associated elements which steps may vary from

manufacturer to manufacturer.
More particularly there is room for error 1in selecting the
25 requlsite switching to energize1juanmm£m*circuitryemuiimlengaging
rhe locator buttons to fix the position of the dish at any

specified time.
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Moreover, such automated satellite dish systems are usually
limited to the reception of signals from one of the many broadcast
satellite sources and cannot be readily modified or altered to
accommodate the full range.

Also, "many automated satellite systems are Ccostly to
manufacture, install and maintain, and for that reason beyond the
budget of many families or households who would appreciaﬁe having
the option to utilize a more simplified, Iesguexpensive_yet fully
operational satellite dish system for their otffice, dweliing, home
or RV use.

OBJECTS OF THE INVENTION

Accordingly, one important object of this invention is to
provide a more simplified support structure for the ready mounting
of a suitable satellite dish and associated elements upon fhe root
of a building or any vehicle, which support structure can be
mechanically operated from within the building oOr vehicle to
displace and properly orient same and fix their positions so as to
optimize reception of signals from a selected satellite.

Alternatively, it is an object that if a motorized deployment
were desirable the support structure would lend 1itself to the
addition of a simplified arrangement of motor(s) and assocliated
circuitry to impart the requisite displacement.

More particularly 1t isem1cﬂxﬂxﬁ?cﬁfthis invention to provide
a structurally sound mounting whose minimal components more than
adequately support the satellite dish and associated elements 1in
the inoperative and operative dispositions which components can be

readily displaced and fixed in position through execution of but a
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few steps so as to reduce 11 not climinate error and frustration in
establishing the optimum setting for the reception of signals: from
a selected satellite.

It is also an important object of this invention tO proQide a
mounting that can be securely anchored against dislodgement in
either the optimum signal receiving disposition or when collapsed
1nto a compact arrangement when not in use, such as when éubjected
to high velocity winds or during travel of:a‘yghicle; “i

Still another object of the invention is to provide a? mounting
that can readily accommodate the horn or the LNB (low noise
barrier) of alternative signal source systems for reception from
alternative selected transmitting satellites so that a wide range
of programming is available with minimum adjustment.

Another very important object is to provide a satellite dish
system of the character described which, as compared with known
systems is much less costly to manufacture, assemble, install and
maintain, vyet fully reliable over a wide range of operating
conditions either as a stationary mounting upon & bullding oOr
dwelling or when attached for transport upon the rootf of a vehicle.

FEATURES OF THE INVENTION

One feature of the invention resides in providing a mounting
in which the support for the respective dish-shaped component and
the associated feed horn component or the like includes a first oOr
upper channel-shaped formation arranged so that the spaced-apart
side wall portions thereof upstand from a bottom wall portion
thereof, with the side wall portions configured for attachment of

the dish-shaped component on one end and for pivotal attachment
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therebetween of the arm or column for the feed horn or LNB
component towards the other end.

Thus with such channel shaped support can loading applied
thereto be more uniformly distributed and balanced soO as td}éxﬁend
the operational l1i1fe of the system.

Another feature of the 1invention JxﬂﬂxKﬁy in .periding a
support for the first or upper channel—shaped formation in the form
of a second or lower channel-shaped fo.r.mat_i‘o'n SO '.af;anged and
configured that the upper channel-shaped formation nests Qithinthe
lower channel-shaped formation in the collapsed generally
horizontal disposition and so pivotally connected between the
upstanding side wall portions thereof as to swing upwafdly‘ffom the
collapsed disposition to an inclined disposition 1in relation
thereto and reversely. With this arrangement can the requisite
loading to be applied by the upper channel-shaped formation to the
lower channel-shaped formation also be effectively distributed and
balanced in conjunction with the remaining structure for imparting
displacement thereto and so extend operational life.

Still another feature of the invention resides in providing a
support for the nestable upper and lower channel-shaped formations
centrally thereof in the form of a tubular shaft formation attached
to and extending below the bottom wall portion of the lower
channel-shaped formation at substantially right angles thereto and
of fset from the pivotal attachment between upper and lower channel-
shaped formations, with the tubular shaft formation supported for
rotation upon a suitable bearing structure anchored therebelow and

with the central passage of the tubular shaft at the upper end
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opening through the bottom wall portion of the lower channel—shaped
formation to accommodate the centrally axially aligned
instrumentation for imparting, from below, swinging movement to the
upper channel-shaped formation about the pivotal-connection.ﬁo the
lower channel-shaped formation.

Still more particularly another feature of the invention
resides 1n providing'a swingable linkage extending between the side
walls of the upper channel-shaped fdrmatLOn in - éj position
correspondingly offset from its pivotal connection to the side
walls of the lower channel-shaped formation to overlie the open
upper end of the tubular shaft which linkage is displaceable by the
centrally axially aligned instrumentation either upwardly‘in one .
direction to elevate the upper channel-shaped formation from the
aforementioned nested disposition to the inclined disposition or
downwardly in the other direction to lower same into the nested
disposition.

Another feature résides in providing such axially aligned
instrumentation in the form of an externally threaded post or worm
mounted for rotation centrally within and extending axially through
the tubular shaft to engage with a worm gear presented by the
linkage overlying the open upper end of the tubular shaft, whereby
under rotation imparted to the worm and translated to the worm gear
of the linkage the upper channel-shaped formation is displaced from
its nested disposition to its aligned disposition and reversely
depending upon the direction of rotation imparted to the worm.

Still another feature resides 1in providing a centrally

apertured anchor plate which aperture is defined by an integral
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sleeve or collar which registers within an established opening
through the roof communicating with the interior {or supporting the
assembly of nestable channel-shaped formations upon a roof top or
upon the roof of a vehicle such as an RV. The upper endléf fhe»
1ntegral sleeve or collar 1s provided with a suitable bu-s'hing
telescoped thereinto for supporting'phe-depehding tubular shaft for
rotation thereupon with the remainder of the tubulér shaft
depending below the roof opening a Sufficien‘t'.éXten't' t—d. span the
separation between the roof panel and interior panel or ceiling of
the structure or vehicle. This connection 1is to be suitably
caulked or sealed against leakage upon rotation of the tubular
shaft imparted by an elongated attached lower handle fo-r:mation
located interiorly ot the.dwelling or vehicle.

Another feature resides in providing an annular plate whose
circumference on the exposed lower surface 1s marked out 1in
azimuth, with points of the compass inscribed, similar to an
azimuth instrument or azimuth bar. This annular azimuth plate
surrounds the lower end of the tubular column in close proximity to
but below the interior ceiling or panel of the dwelling or vehicle
and is mounted between anchoring plates supporting the tubular
shaft from below. The azimuth plate is mounted for rotational
displacement therearound so as to present the markings for
establishing the magnetic or true south setting at any given site.

Further, the elongated lower handle formation 1is secured tO
the tubular shaft below the azimuth plate so that the handle
formation 1s aligned with the channel-shaped formations carrying

the dish and associated feed horn whereby the direction of the dish

6
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and horn can always be reckoned from within. the dwelling or the
vehicle and releasably secured in relation to the azimuth plate
markings agalnst displacement.

Given that coordinates for the reception of Signalé.:from

designated satellites 1n any given area are published either by

-t

broadcasting sources or other media the foregoing mounting can be
readily adjusted so as to align the external componeﬁts in a
direction and inclination to best interéépt,signals generated by
a specific satellite. ‘

Since precise elevation of the dish and associated feed horn
is a controlling characteristic for optimum reception of signals
that step is readily accomplished through rotation of the worm by
means of a second handle formation attached thereto and spaced
below the tubular column and elongated directional handle
formation. By rotation applied in one direction to the worm and to
the worm gear of the offset linkage, upper channel-shaped formation
is incrementally displaced upwardly to the poilint where the
inclination places the dish and feed horn or LNB in optimum
disposition for reception of signals.

A further feature resides in providing a screw threaded
clamping mechanism to releasably lock the components agalinst
displacement and maintain the optimum position once achieved which
nechanism is carried at the lowermost end of the externally
threaded post or worm for ready manipulation.

Thus are the necessary but simplified controls for orienting
and fixing the external components of the structure all presented

within the building or vehicle.
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These and other objects and features of the rnvention are
apparent in the following description to be read 1n conjunction
with the sheets of drawings illustrating the preferred embodiment.

THE DRAWINGS

5 Fiqure 1 is a perspective view of the external components of

the satellite dish assembly mounted upon the roof of a

buildihg, dwelling or vehicle Lnnﬂrhﬂntﬁm;dish.and associated

feed horn are shown in an elevated disposition;* -

Figure 2 is a side elevational view of the external Components

10 of the satellite dish assembly of Figure 1 taken from the
right side thereof;

Figure 3 is a side elevational view similar ¢to Figure 2

wherein the dish associated feed horn and supporting framework

of the mounting are shown in collapsed disposition;
15 Figure 4 is a rear elevational view of the assembly of Figures

1, 2 and 3;

Figure 5 1s a vertical cross-sectional view of the components

of the satellite dish assembly in the angled disposition

detailed in Figures 1 and 2 and including those elements of
20 the instrumentation for controlling orientation which extend
below the roof line not shown in Figures 1! to 4, which bridge
the separation between the outer roof panel and 1nner cel1ling
panel, with the dish and arm or column for the feed horn oOr

ILNB and other supporting framework partly broken away;

25 Figure 6 1s a vertical cross-sectional view of the assembly

similar to Figure 5, in which the instrumentation has been
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displaced as compared with Figure 5, so as LO move the
associated components in a direction to collapse the.assembly.
Figure 7 is a top plan view of the central upper region ot the
external components shown 1in Figures 1 O 4 with the
surrounding structure broken away;

Figure 8 1s a cross—sectionalwnumucﬁfthe displaceable arm oOr
columﬁ that supports the feed horn or LNB of the aséembly of
Figures 1 to 7, taken along the line 8—8~Qf figUréi7;

Figure 9 1is a cross-sectional view of an alternative or
substitute structure for the arm or column of Figure 8, whose
configuration has been selected to accommodate alternate or
substitute feed horns or LNB‘s for the reception of‘éignals_’

from different satellites;

Figure 10 is a bottom plan view of the assembly, taken from
below, as depicted in Figures 5 and 6, toO reveal the

character, shape and placement of those components tO be
manipulated and rotated or swung soO as to ultimately fix the
position of the dish and feed horn from within the building,
dwelling or vehicle, as the case may be.

THE PREFERRED EMBODIMENT OF THE INVENTION

The satellite dish assembly 10, illustrated in Figures 1l tO 4,

and as more particularly depicted in Figures 5 and 6 of the

drawings, is comprised of an arrangement of interconnected external
components, generally indicated at 12, to be exposed above the roof
14 of a building, dwelling or vehicle, coupled with an arrangement
of internal interconnected components, generally indicated at 16 1n

Figure S5 and 6 to extend from below the roof 14 to within the
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building, dwelling or vehicle, and terminating below the ceiling
nanel 18 thereof, shown in broken outline.

More particularly, the external arrangement includes an upper
channel-shaped formation 20,ru%ﬂxﬁﬂfewithinealﬁmmmfchannel;éhaped
formation 22, and supported therewithin for sSwinging movement on a
pivot connection 24 so as to extend under displacement,upwardly to
a Substantially upright angled disposition and reversely:

Upstanding side walls 26, 28, df upper -Chahnel-shaped
formation 20 are configured at one end to present inwardiy opposed
spaced-apart paired apertured lugs 30, 32 and 34, 36, as revealed

in Figure 4, for the reception of correspondingly located threaded
shafts of suitably headed bolts 38, or other such fés.teners‘
presented by an upwardly opening parabolic dish-shaped element or
dish 40 of the assembly 10. Thus with suitable lock or wing nuts
(not illustrated) to bear against the lugs 30, 32 and ‘34, 36, dish
40 can be releasably clamped thereto.

By contouring each opposed wall, 26, 28, respectively, as

indicated at 42, 44, a four-point support and connection 1S
established between dish 40 and upper channel-shaped formation 20
which rigidifies and hence stabilizes the structure. As well,
through such arrangement the steps of assembly are simplified.
Side walls 26, 28 of upper channel-shaped channel formation
20, at the end 46 opposed to lugs 30, 32 and 34, 36 as indicated 1in
Figures 1, 5 and 6 are configured to upstand well above both the
Jower channel-shaped formation 22 as well as the opposed end of
upper channel-shaped formation 20, and are folded inwardly and are

upwardly contoured to present opposed projection portions 48, 50,

1 O
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arranged in parallel relation, sufficiently separated so as to
receive, support and preferably guide the ljower end 52 of arm
formation or column 54 for swinging movement therebetween on a
suitable pivot structure 56, which arm formationfﬂl«&arrfés'the
feed horn or LNB 55 at 1ts upper ehd, all as more particularly
detailed in Figure 7. , S

Upper 'channel—shaped formation 20 includes a narrow bottom
wall panel 58, suitably secured or connecﬁéd‘pooppOSedfside walls

26, 28, as by fasteners 60 or by welding.

Bottom wall panel 58 has a limited extent longitudinally of
the side walls 26, 28 so as to establish a passageway to
accommodate the upper extent of the elements of operatling mechanism
62 located generally centrally thereof for controlling displacement
of the upper channel-shaped formation 20. This arrangeﬁént also
facilitates, when upwardly angled, as indicated in\Figure 1, the
registration of the extremities of side walls 26, 28 as at 64, 66,
respectively, within anchoring slots 68a, 68b formed in end wall
70, of 1lower channel-shaped formation 22. In that manner the
structure or assembly 10 is reinforced against dislodgement undexr
wind forces and generally stabilizes the external components 12 1n
that disposition. End wall 70 also serves to limit access to the
centrally located internal mechanism 62 and sO protects Same f rom
damage through contact with debris carried by wind forces and the
like.

Upstanding side walls 72, 74 of lower channel -shaped formation

22 have a lesser longitudinal dimension as compared with side walls

26, 28 of upper channel-shaped formation 200 and have a

L1
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configuration i1n relation to end wall 70, such that end wall 70
wraps around 1n an angled arrangement, TwO of which angles present
opposing lugs for securing end wall 70 to side walls 72, 74, either
by suitable fasteners or by welding.

Bottom wall panel 76 of lower channel-shaped formation 22 is
provided with a central opening 78, 1n which the upper open end 80
of a tubular shaft formation 82 registers, which open ended shaft
formation 82 completes the upper passageway"aanServes.aS-a housing
for elongated threaded rod formation or worm 84 of the? internal
mechanism 62 and as an element of the rotational support for
external components 12.

Both tubular shaft formation 82 and worm 84 have an axial
extent below the roof 14 of the order to bridge the separation
between the roof and ceiling panel 18 of a building, dweliing or
vehicle and to present the lower ends thereof below the ceiling

panel 18 as will be described.

Worm 84 in turn is aligned for rotation within tubular shatt
formation 82 by suitable metal bushings 88, 90, respectively,

telescoped therein at each end thereof, with the rims Or Crowns
88a, 90a, respectively, bearing against opposed ends of tubular
shaft formation 82 as illustrated in Figures 5 and 6.

The upper end of tubular shaft formation 82 slightly protrudes
through bottom wall panel 76 of lower channel-shaped formation 22
and is attached as by welding to the lower surface thereof.

Tubular shaft formation 82 is supported within a bushing 92 of
a rigid sleeve or collar 93, presented centrally and integral with

an anchor plate 94. Anchor plate 94 is mounted upon roof 15 with

1 2
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collar 93 registering within an appropriately shaped opening 95
extending through the roof 14 whereby upper and lower channel—
shaped formations 20, 22 are supported for displacement about a
substantially'vertical<Jqunﬁ@ﬁw;axisenuithroughout.approxihafely
360 degrees.

Bushing 92 derived from nylon or other suitable resilient
material of requlisite hardness has én upper annular shoulder 96 to
underlie the region of bottom wall 76 'c")f lower Cha'hﬁel—shaped
formation 92 surrounding the connection to tubular shaft formation
82. In that manner an appropriate support and seal against entry
of moisture, water or fluid can be provided, yet allows for
rotation imparted to tubular shaft formation 82 by an el'o'ngated
handle formation 100 connected to 1ts lower end.

Anchor plate 94 is apertured at spaced 1intervals near 1ts
periphery as at 102, seen in Figure 1, for the reception ot
suitable threaded fasteners to secure same to the roof 14 ot
building or vehicle.

At one end anchor plate 94 is provided with an upwardly angled
and transversely extending wall 104 corresponding in configuration
to end wall 70 of lower channel-shaped formation 22. Wall 104 1s
both positioned and dimensioned so as to closely register within
the separation of side walls 26, 28 of upper channel-shaped
formation 20 below dish 40 when lowered into the nested disposition
of Figure 3. Thus 1n such disposition are the upper and lower
channel-shaped formations 20, 22 and anchor plate 94 brought intc

and maintained i1n alignment.

3
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Also, through appropriate dimensioning wall 104 does  not
obstruct rotation imparted to the upper and lower elongated
channel-shaped formation 20, 22 by tubular shaft formation 82 when
upper channel-shaped formation 20 is elevated out of registfation
with and above wall 104 so as tX)'properly orient same 1in the
direction of the satellite. . : ' ,  _

Also é’lug 106 struck from anchor plate 94 upstands éentrally
at the opposite end to wall 104 which lugi106,serves*a3fa stop to
engage depending lug 108 struck down centrally from bottsm wall 76
of lower channel-shaped formation 22 below slotted end wall 70 and
to thereby reinforce the requisite alignment when fully nested, and
otherwise limit rotation to approximately 360 degrees in either
direction.

With such arrangement the external components 12 are suiltably
reinforced and constrained against dislodgement under the action of
wind forces particularly when mounted upon the roof of a vehicle
such as an RV which during travel also will be subjected to
vibration and the forces of air streams generated by vehicle
movement.

As will be observed in Figures 5 and .6 the axial extent of
tubular shaft formation 82 is such that its lower end lies below
ceiling panel 18, a distance sufficient to accommodate the elements
at lower end for controlling, from within, the disposition of
external components 12.

An annular centering plate 112 receives the lower end of
tubular shaft 82 for disposition immediately below ceiling panel 138

and is adapted to abut same and to be secured thereto so as to

14
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properly support and align tubular shaft formation 82 within collar
93 under the application of torque through lower elongated handle
formation 100.

Surrounding centering plate 112 is a thin annular plate‘llé‘in
closely spaced radial relation thereto for controlled displacement
therearound by manipulation.

As shown in Figure 10 ot the drawings a.n‘nular plate 114 1is
inscribed with azimuth markings from!%)tx)27Q.Qegrees.and includes
the designations “SOUTH" and "UP" and "DOWN".

In the northern hemisphere such an arrangement is appropriate
in that the broadcasting satellites are 1in an orbit over the
equator and therefore the precise direction for the dish 4Q to be
ascertained can be accomplished through the use of a compass or
other equivalent instrument to establish the "SOUTH® set£ing of
annular azimuth plate 114. This setting is the basis for then
establishing the requisite direction or orientation of dish 40 and
feed horn or LNB 55 to move same to the position for reception set
forth in the published data or otherwise determined by applying
torque to tubular shaft formation 82 by means of elongated handle
formation 100 to fine tune same.

As observed in Figures 5, 6 and 10 cover plate 116 is in the
form of an annulus having an outer radius exceeding that of the
annular centering plate 112 but limited 1n extent so as tO expose
the indicia of the azimuth plate 114 underlying both centering
plate 112 and azimuth plate 114. Cover plate 116 1s suitably
apertured as at 117 which corresponds to apertures (not

illustrated) in centering plate 112 for securing same together and
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to ceiling panel 18 of the building or vehicle but leaving a
~ircumferential slot with sufficient clearance {or retadining
azimuth plate 114 therein for displacement therecaround.

Ad jacent the lower end of tubular shaft formation %ﬁllan
axially extending slot 118 1is provided which-is adapted to receive

and mate with a lug or key 1l9a presented soO as to extend 1nto

tubular shaft formation 82 in that region.

Axially extending slot 118 is so contoured and positioned that
when key 119a is fully engaged therein elongated handle formation
100 is aligned with the central longitudinal direction ot upper and
lower channel-shaped formations 20, 22.

Hence with this arrangement the direction of the dish 40
carried by the upper channel formation 20 is known from within the
building or vehicle.

Elongated handle formation 100 is provided with a pointed end
120 serving as an indicator for the positioning of the dish 40 1n
relation to azimuth plate 114, as seen in Figure 10, whereby the
dish 40 is oriented in the requisite direction indicated by the
published coordinates for the particular broadcasting satellite 1n
the site or area of reception of signals or otherwise determined by
the operator.

A relatively thick suitably dimensioned annular band 121 of
material such as Nylon® or an equivalent underlies the connection
of elongated handle formation 100 to tubular shaft formation 82 and

maintains same in the relationship illustrated and serves tO Space
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same from the lower handle formation oOr crank 126 as will now be

described.

Lowermost threaded rod formation or worm 84 1S contoqred to
present opposed parallel flattened surfaces 122a, 122b, to-EOrm a
stem or key which closely registers within a cor.respond.ingly shaped
opening 123 in the shaft 124 of crank 126 .

An appropriately contoured hand-grippj_ng clamp 128 J_s provided
with an internally threaded passage 1n | the: "forxvn'l 'of—:;f,’a-' nut or
connector 130 as depicted in Figures 5 and 6 for threadably
engaging the lowermost end of threaded rod formation or worm 84 to
establish and maintain the connections between handle formation 100
and tubular shaft formation 82 and between crank 126 and worm 84.

Under rotation to displace hand-gripping element 128 .upwardly
the upper surface 132 thereot will bear against the centrally
located lower surface 134 of shaft 124 in clamplng engagement
therewith whiéh acts to restrain or inhibit rotational movement of
crank 126, thereby fixing the position of worm 84 and hence, as
will be later noted, the inclination of dish 40 and associated feed
horn or LNB 55.

Likewise under such clamping engagement tubular shaft
formation 82 is restrained or inhibited against displacement
through clamping contact of the upper surface 136 of shaft 124 ot
crank 126, with crown 90a of the bushing 90 which bears against the
lower end surface of tubular shaft 82 and spacer band 121.

Upon release of hand-gripping element or clamp 128 from
clamping engagement crank 126 and elongated handle formation 100

are freed to impart rotation to the worm 84 and tubular shaft
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formation 82 in either direction and so again position the dish 40
and associated feed horn 55.

A fitting or nut 138 appropriately threaded onto the WwOTrm 84
above tubular shaft formation 82 assumes the disposition shown 1n
Figures 5 and 6 and bears upon the crown 88a of Dbushing 88.
Through a set screw 140 presented by the fittiqg-or nut 138 or its

—

equivalent nut 138 fixedly engages wOorm 84in such positibn. Thus
threaded nut 138 upon rotation ofxmxmniﬁlvdjj rotatéuthérewith and
bear against the crown 88a of bushing 88 which together with hand
gripping element 128 effectively prevents axial displacement of
worm 84 within tubular shaft formation 82 under rotation by crank
126.

As shown in Figures 5 and 6 externally threaded - worm 84
engages within an internally threaded open ended displaceable worm
gear 142 presented by a generally cylindrically shaped transversely
extending link or bar 144 which is mounted for rotation between
aligned suspended links 146, 148 each pivotally carried by opposed

side walls 26 and 28 of upper channel-shaped formation 20 as at
146a, 1l48a. '
The aligned pivotal connections 1l46a, 1l48a of links 146, 148
are so secured to respective side walls 26, 28 of upper channel -
shaped formation 20 in offset relation to the pivot connection 24
of lower channel formation 22 such that upon rotation of worm 84 by
crank 126 in one direction worm gear 142 is displaced axially of
worm 84 downwardly as depicted in Figure 6, from the position shown
in Figure 5. Thus upper channel-shaped formation 20 1s urged

towards a nesting relationship within lower channel-shaped

1 8
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formation 22 with the lower limit position disclosed 1n side
eclevation of the external components 12 in Figure 3 and reversely
when worm 84 1s rotated in the other direction.

Upon reaching the nested disposition hand-gripplng element or
clamp 128 can be rotated to move upwardly 1nto full clamping
relationship with the lower surface ot shaf§ 124, and_. urge the
upper surface of shaft 124 against the lower surface of crown 90a
and the lower end surfaces of tubular shaft fdfmat.:io.n'l 82 ;smd spacer
band 121 thereby constraining external components 12 against
dislodgment.

When clamp 128 is released and worm 84 rotated 1in the opposite
direction by crank 126 the worm gear 142 1s axially diéplaced
upwardly thereof, thereby swinging upper channel-shaped formation
20 about pivot connection 24 to a substantially upright disposition
that affords optimum targeting by dish 40 of signals generated by
a selected satellite.

It will be observed from Figure 5 that the side walls 26, 28
of upper channel-shaped formation 20 1n the inclined disposition
clear the transversely extending upstanding wall 104 of anchor
plate 94 so that the channel-shaped formations 20, 22 and arm 54
above the anchor plate 94 are free to swing throughout almost 360
degrees, limited only by the contact of lug 104 with lug 108.

As upper channel-shaped formation 20 is elevated arm formation
54 supporting the feed horn or the LNB 55 1s swung about its pivot
56 under the action of compression spring 152 secured between the
lower protruding edge 153 of arm 54 and bottom wall panel 58 ot

upper channel-shaped formation 20 and into a position at generally

19
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right angles thereto for optimum reception of reflected signals
from dish 490.

The upper end of worm 84 is provided with an enlarged sgitably
anchored cap or knob 154 of a resilient wear resistant material
having a substantial degree of hardness, such as Nylon'cnr a
compound identified by the trademark NYLA-TRON®. Knob 154 1s so
contoured and dimensioned as to bear upwardiy against the lower
protruding edge 155 of arm 54 when swung to- presen'it:Q f"ée?ad horn or
LNB S5 at the focus of parabolic dish 40. This contact maintains
arm 54 in such position for the reception of signals as depicted in
Figures 1, 2 and 5 and will bear upwardly against the 1nner exposed
surface 158 of outer wall 160 of arm 54 when swung downwardly 1nto
the collapsed disposition under the force exerted by compression
spring 152 to thereby urge feed horn 55 towards contact with the
upper surface of dish 40.

With such arrangement the positions of arm 54, feed horn 55
and dish 40 in either the extended or collapsed disposition are
sufficiently stabilized for reception or storage.

Additionally in such extended position arm or column 54 1s
supported from below by lugs 162, 164 struck inwardly from side
walls 26, 28 of upper channel-shaped formation 20 so as to limit
its descent and maintain the precise relationship of dish 40 to
teed horn 55.

It will be observed from Figure 8 that the arm 54 is comprised
of opposed suitably dimensioned channel-shaped elements 166, 168,

secured at abutting side walls by rivets 170.

20

" Wrhete oo r Ve Che b Gl AL b SRS S ORRRALARM AL ST At b Crlal reavm) peei AR/ D B s a4 ot e T vt ORI AN IR KOG L. U G TR Skl MM MO 1ALt 704 et P Ll /78 BRI P cat e FaT s el e ste e ) e



10

15

20

CA 02283600 1999-09-24

The generally rectangular cross-section of tubular arm or
column 54 has been dimensioned so as to accept the shape of the
protruding foot or support 172, see Figure 2, of a selected feed
horn or LNB 55 for a particular receiver 1n close registration'and

to be releasably secured thert_ein by a suitable screw—thrleaded
fastener or the like (not shown). ]
The structure of the arm 54 permits the ready substitution at
the outer end thereof of a removable pa“ne‘l“‘o‘r seg'meulzlt such as
curvate component 176 as depicted in cross-section in Figure 9, for
readily securing a differently-shaped foot (not shown) of an
alternative or substitute feed horn or LNB required in the case of
the selection of a different receiver for a specified satellite.
Thus can such structure be modified to accommodate reception
from alternative broadcasting satellite sources if so desired.
The cables and connections (not shown) linking the feed horn
or LNB to the receiver for conducting signals generated by the
broadcasting satellite can be incorporated into the structure of
the external components 12 by selecting suitable lengths of same
and using the central passageway of the arm or column 54 as a
conduit with the cable then taken through the roof 14 into the
building or vehicle in sufficiently spaced relation thereto soO as
to not inhibit or interfere with rotation and elevation of the
external components 12 wunder displacement by the respective
elongated handle formation 100 and crank 126.
INSTALLATION O THE SYSTEM

The system 10, will be mounted upon a selected generally

horizontal section of a roof 12 of a building or dwelling and will

21
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have an appropriate exposure towards the southern sky 1in the
northern hemisphere. Opening 95 formed 1n the roof 12 of the
building or vehicle penetrates the ceiling 18 and generally’mgtghes
the shape of integral sleeve or collar 93 of anchor plate 94 .
The collar 93 and anchor pLaUeEﬁleufzsﬁitably Sealed agéinst

leakage within opening 95 and anchor. plate 94 secured i1n a selected

disposition upon roof 12 by fasteners 102.

The lower annular plates 112 and 116 are l'il’qew‘ifse to be
secured to the ceiling panel 18 from below in generally vertical
alignment with the collar 93, as earlier disclosed, and with
azimuth plate 114 held therebetween for manual displacement
therearound in the defined slot or channel.

Upper and lower channel-shaped formations 20, 22 mounted upon

tubular shaft formation 82 together with associated pivoted arm 54

and linkages 144, 146, 148 are then readied for disposition upon

the rim of bushing 92, telescoped within collar 93 and with shaft

82 depending therebelow.

It is to be noted that slot 118 at the lower end of tubular

shaft 82 lies in a longitudinal plane generally bisecting the upper

and lower channel-shaped formations 20, 22 when disposed in nested

relation.

The extent of tubular shaft 82 has been selected so as tO
bridge the separation between the roof panel 14 and ceiling panel
18 of any structure with the lower end of shaft 82 registering
within the central openings of annular plates 112, 114, 116, with

plates 112, 116 then secured to ceiling panel 18 when aligned with

collar 93.
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The upper and lower ends of tubular shaft formation 82 are
then fitted with bushings 88, 90, respectively, and the worm -84
readied for engagement from above, firstly, with intgrnally
threaded worm gear 142 of link 144 and then with the threadednut
138. ‘

The threaded nut 138 is then positioned on worm 84 so that the
extremity of the shaft or worm 84 extends b:elow upper bushlng 88 to
a point sufficiently beyond lower bushing90nﬁithiﬁthéﬂlower end
of tubular shaft formation 82.

The longitudinal extent of threaded post or worm 84 has been
dimensioned so that the extent of the portion above nut 138 1is
sufficient to place knob 154 into engagement within the lower edge

155 of arm 54 as shown in Figure 5, and to engage the inner.exposed

surface 158 of arm 54 when the external components 12 are in the

fully collapsed or nested disposition shown in Figure 3.

Nut 138 is then secured against displacement on worm 84 by set

screw 140.

At the lower end of tubular shaft formation 82 the threaded
post or worm 84 is centred by bushing 90 with the stem portion
extending therebelow.

At that stage the opening 119b of handle formation 100 1is then
applied with lug 119a keyed into slot 118 of the tubular shatt 8 2
and slides upwardly to bear against annular plate 116.

The spacer band or element 121 is then applied over the lower
end of tubular shaft formation 82. The dimensions of spacer band
or element 121 are such that its lower surface lies generally 1in

the plane of the lower surface of the rim 90a of bushing 90.

23
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The lower stem of the threaded post formation Or worm 84
protrudes below the lower surfaces of spacer band 121 and rim 90a
in position to receive the configured opening 23 of shaftw}24 of
crank 126 in full registration therewith and to bear against‘the
aforementioned surfaces in the manner depicted in Figures 5 ahd 6 .

To the lowermost end of the threaded post formation or worm 84
clamp 128 1is then applied with nut 130 enéaging th_e " threaded

portion of the stem to move upwardly upon rotation to engage the

lower surface of shaft 124 of crank 126.

LLoosening off the clamp 128 enables the operator to readily
displace handle formation 100 or to rotate crank 126 to achieve the
requisite orientation and elevation of dish 40 and feed horn or LNB
55 mounted upon the arm 54.

Dish 40 can then be secured to the mounting on channel-shaped
formation 20 as earlier described and the feed horn or LNB 55 to
the upper end of arm 54 with attached cables threaded down the
hollow arm 54 and secured in position as earlier described.

The cables in spaced relation are then taken through the roof
14 to the interior, all in a well-known manner, for connection to
the selected receiver, compatible with the feed horh'br LNB 55.

The gauge of the screw threads in the mounting of assembly 10
will be selected for a given model so as to achieve the requisite
elevation and fully collapsed dispasition by the turning of crank
126 through several revolutions with relative ease.

The selected gauge will determine the ultimate position of
crank 126 when the dish 40 and associated elements are fully

clevated and when they are fully collapsed. Thus such position Ol

24
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crank 126 can be designated as "UP" for full elevation and "DOWN"

for collapsed or nested disposition as shown on azimuth plate 114

in Figure 10.

OPERATION

The position of assembly 10 1n terms of optimum reception of
signals from a designated satellite is established _first by
displacement of the azimuth plate 114 to.a position whére south

coincides with the compass direction or a direction finder

signifying south, suitably corrected for any distortion.

When clamp 28 is loosened off crank 126, by being turned in
one direction, it will elevate the upper channel-shaped fbfmation
20 from the nested disposition above the angled upstanding wall
formation 104 of anchor plate 94 freeing the upper and lower
channel-shaped formations 20, 22 for rotation.

The dish 40 can then be aimed or oriented by applying torque
to tubular shaft formation 82 through handle formation 100 1in
accordance with published coordinates pertaining to the position of
the selected broadcasting satellite in relation to the site or area‘
in which the assembly 10 1s located through placing ﬂhejpointed end
20 of handle formation 100 generally in the region of the denoted
azimuth marking pertaining to such satellite coordinates.

Then by rotation of crank 126 the dish and associated
components can be further elevated to an inclination which
intercepts the signals generated and then having regard to the

monitor or other 1nstrumentation the position find-tuned to
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optimize reception whereupon the clamp 128 can then be applied to
fix the positions.

When the external components are to be collapsed and stored in
the nested disposition steps in reverse are executed. Again, "clamp
128 1s applied to fix the components and so secure the assembly
against dislodgement. | ; N -

It will be understood that the preferred embo_dim?r;t of the
invention has been described and illustratéd, and that pPersons
skilled in this field may alter or vary the arrangement oOr

relationships disclosed without departing from the spirit and scope

of the invention as defined in the appended claims.
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What I claim 1is:

In a collapsible roof mounting for orienting a satellite dish
system from below in relation to a broadcasting satellite,
upper and lower nestable channel-shaped formations
interconnected adjacent one end thereof for swinging said
upper channel-shaped formation from -a generally horizontal
nested disposition to an upwardly prqject;ind' angled
disposition and wherein the spaced—apéft‘upstéﬁdrng side and
bottom wall portions thereof present a centrally located
passageway extending upwardly therethrough, roof penetrating
means supporting said lower channel-shaped formation from
below 1n the region of said central passageway for fétation
about a substantially upright axis, displaceable means
presented by said upper channel-shaped formation in the region
of said <central passageway including actuating means
coincident with said roof penetrating means for displacing
same to swing said upper channel-shaped formation from said
nested disposition to said upwardly projecting angled
disposition and reversely, means carried by said roof -
penetrating means below the roof for impérting rotation
thereto and means carried by said actuating means next below

salid rotation imparting means for imparting displacement to

said displaceable means.

A mounting according to Claim 1 wherein means are carried Dby

said actuating means below said displacement 1mparting means

27
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for releasably stabilizing the disposition of said upper and

lower channel-shaped formations.

A mounting according to Claim 1 wherein sald rotation
imparting means includes an elongated handle formation
arranged in alignment with said channel-shaped formations for

positioning same from below the roof.

A mounting according to Claim 1 wherein said roof-penetrating
means includes a tubular shaft formation connected to said
lower channel-shaped formation and supported for rotation

within a bushing presented by a roof-engaging anchor plate.

A mounting according to Claim 1 wherein said roof-penetrating
means includes a tubular shaft formation and said displaceable
means includes a linkage carried by said upper channel-shaped
formation and said actuating means includes a connecting rod

formation extending axially of said tubular shaft formation.

A mounting according to Claim 5 wherein said linkage includes

a worm gear and said connecting rod formation 1includes worm
engaging said worm gear and extending axially of said tubular

shaft formation.

A mounting according to Claim 6 wherein said means for

imparting rotation to said tubular shaft formation includes an

28
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eclongated handle formation extending at substantially right
angles to the axis thereof and 1n alignment with said chahnel—
shaped formations, and wherein said means for 1mparting
displacement to said worm includes a crank extending at
substantially right angles theréto.

8. A mounting according to Claim 1 wherein said support %'ormétion
presents four regions of contact arramjéd in opposed pairs
upon the spaced-apart upstanding walls of said upper channel-
shaped formation for attaching an upwardly opening satellite

dish thereto.

9. A mounting according to Claim 1 wherein said upper c¢hannel-
shaped formation presents an arm formation for attaching a
feedhorn thereto in spaced relation inwardly from said support
formation and interconnected therewith so as to swing from a
disposition overlying said support formation to an upwardly

projecting angled disposition thereto and reversely.

10. A mounting according to Claim 9 wherein said arm formation has
a tubular configuration connected intermediately of 1ts extent
by pivot means extending between the spaced apart upstanding

side walls of said upper channel-shaped formation.

11. A mounting according to Claim 10 wherein compression spring
means connects the lower end of said arm formation below said

pivot means to the bottom wall of said upper channel-shaped

29
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formation, and has an extent such that said arm formation is
displaced from said overlying disposition to said upwardly
projecting angled disposition upon displacement of .said
actuating means to swing said upper channel-shaped formation
Llrom said nested disposition to said upwardly projecting
angled disposition.

12. A mounting according to Claim 11 wherein‘ éaid roo'f p_‘enetrating
means 1ncludes a tubular shaft formation disposed within a
collar presented centrally of an anchor plate for attaching
same to the roof, and wherein said displaceable means includes
a linkage carried by said upper channel-shaped formatibn, and
said actuating means includes a connecting rod formation

extending axially within said tubular shaft formation.

13. A mounting according to Claim 12 wherein said linkage includes
a worm gear and said actuating means includes a worm engaging

sald worm gear.

14. A mounting according to Claim 13 wherein said worm gear 1s
open ended and said worm engages sald worm gear intermediately
of 1ts extent above said tubular shaft formation, said worm
presenting contact means uppermost for releasably engaging
sald arm ftormation adjacent the lower end thereof to urge same
to overlie said support formation when said upper channel-
shaped formation is swung into said nested disposition and to

urge same 1nto said upwardly projecting angled disposition

30
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when said upper channel-shaped formation is likewlise swung by
said linkage and connecting rod formation.

A mounting according to Claim 1 wherein -said spacedgapart
upstanding side walls of said Qpper channel—shaped formation
are each configured to present a suppdrt’ﬁormation at the end
thereof, remote from said .Lnterchnectiqn to "§gid lower
channel-shaped formation for attachihzgl a satellite dish

thereto.

A mounting according to Claim 15 wherein said support

formation presents at least four regions of contact arranged
in opposed pairs upon said spaced-apart upstanding side walls

of said upper channel-shaped formation.

A mounting according to Claim 1 in which means are presented
by said roof-penetrating means below the roof and above said
rotation imparting means for displacement therearound and
marked in azimuth for selectively positioning said channel-
shaped formations and so orient said satellite dish system 1n

relation to a broadcasting satellite.
A mounting according to Claim 4 wherein said anchor plate
presents an upstanding lug formation for engagement with a

depending lug formation carried by said lower channel-shaped

formation for aligning same in overlying relation thereto and
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to limit full rotation of said channel-shaped support

formations.

A mounting according to Claim 18 wherein said anchor.piate
presents an upstanding flange at the end thereof opposed to
said upstanding lug formation and beyond the.end of said lower
channel-shaped formation when said: ‘. lug formatic?n!s are 1n
aligned engagement said flange having an extent upwardly and
transversely so as to register within the overlyling spaced-
apart side walls of said upper channel-shaped formation wheén
swung 1nto said nested disposition within said lower channel -

shaped formation and stabilize same.

A mounting according to Claim 19 wherein said lower channel-
shaped formation is provided with a transversely extending end
wall formation upstanding over said depending lug means, said
end wall formation presenting upwardly opening suitably
spaced-apart slots for the reception of the respective
overlying spaced-apart side walls of said upper channel-shaped
formation when swung into said upwardly projecting angled

disposition so as to stabilize same.

A mounting according to Claim 2 wherein said stabilizing means
includes clamp means engaging the lowermost end of said
actuating means and of an extent such that said clamp means
moves upwardly 1nto engagement with said displacement

Lmparting means to hold same against dislodgement.
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A mounting according to Claim 10 wherein said tubular arnm
formation includes a releasable panel adjacent to the 'upper

end thereof for securing a selected feedhorn or the - like

therein.

In a collapsible roof mounting for orien§ing a satellite dish
system 1n relation to a signal-emitting satellitgféui upper
channel-shaped formation presenting a éish—shaped”component
adjacent one end and an arm formation for the feedhorn
intermediately thereof, said upper channel-shaped formation
nestable within and interconnected to a lower channel-shaped
formation adjacent the other end for swinging mévement
thereabove a tubular shaft formation supporting said lower
channel-shaped formation for rotation about a substantially
upright axis, a displaceable linkage including a worm gear
interconnected to said upper channel-shaped formation and a
worm extending axially of said tubular shaft formation for
swinging saild upper channel-shaped formation from said nested
disposition to an upwardly angled disposition and reversely,
a handle formation carried by said tubular shaft formation
below the roof for imparting rotation thereto and a crank

located below said handle formation for imparting displacement

to said worm and worm gear.

In a collapsible roof mounting fcr orienting a satellite dish
system to receive signals from a selected satellite an upper

channel-shaped formation nestable within a lower channel-

33
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shaped formation, each with upstanding side walls and a bottom
wall and interconnected adjacent one end thereof such' that
said upper channel-shaped formation swings from a generally
horizontal nested_disposition‘Uaanxupwardly=projecting.ahgled
disposition and reversely, roof penetrating means supporting
said . lower channel-shaped formation from below generally
centrally thereof for rotation about a substantially upright
axls, displaceable means carried by said“‘upper chal:mel——shaped
formation overlying said roof penetrating means 1ncluding
actuating means coincident with said roof penetrating means
for swinging said upper channel-shaped formation from said
nested disposition to said upwardly projecting .angled
disposition and reversely, means carried by said roof
penetrating means below the roof for 1imparting rotation
thereto and means carried by said actuating means next below
said rotation 1imparting means for imparting displacement

thereto.

A mounting according to Claims 23 or 24 including means
carried by said actuating means for releasably anchoring saaid

channel-shaped formations against dislodgement.
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