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USER TERMINAL CLAMP

Statement of Related Cases

foool] This application claims priority to U5, Nor-Provisional Pat. App. SN 1557707,
filed March 13, 2017, which claims priority to US, Provisions! Pat, App, SN, 63/310,822, fled

March 21, 2018, both disclosures of which are incorporated by reference harein,

j0002] The present disclosure relates to user terminals for satallite communications

Backpround

the sarth are currently being developed. Such systems typically include gatsway antennas that
Hnk the dnternst to s Heet of non-geastationary satellites, which in turn link to inexpensive user
termninals positioned on the earth. The wser terminals deliver interpst connectivity to

residences and businesses:

joo0d] The inexpensive user terminal mentioned above includes an anterms that requires
“ar unobstructed view over @ large section of the sky in all azimuthal dirsctions (north, south,

east, and west divections] ieorder to recelve uninterrupted service from the satedlites:

foo0s] Individual users with 2 minimum of expertise are Hkely to be mounting amd installing
the user terminal an the roof of their residences or businesses, Accordingly, an inexpensive and

sasydouse device Is neaded for enabling & user to secursly couple the user terminal to a roof.

Summary
{006} The present invention provides a clamping device that, without the use of tools,
clarpps to structure, such as 2 wall ov roof of a building, e, insitherof two orthogonal

origntations sad recsives & user torminal s mentioned sbove,
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007 A usertermingl clamp in acoordance with the Hlustrative embodiment includes a
frame having a pair of movable clamping members that are actuated by @ handle. By virtue of
the structure of the frame, the mounted user terminal has the same orientation {e.q., with
respect to the gmu'mﬁ} regardiass of the clamping arientation. The frame inclisdes a coupler to
couple the user terminal to the user-terminal clamp. I the Hlustrative smbodiment, the
couplar comprises slots or channely that recelve ribs that are disposed on the undevside of the

user tenminal,

joang] The handle is operatively couplad to sninternally disposed actuation mecharism,
which Includes a cable, 3 cable ramp, 2 pulley, and a cable tensioner. The actustion mechanism
couples to the clamping members. Rotation of the handia thus causes the clamping members

o move; in particularn, 1o 8 clamping position.

foo09]  The cable ramyp, by virtue of its shape, imparts 2 variable rotary motion.  The cable
is attached to one end of the cable ramp; the ather end of the cable is counled to one or mare
calbile tensionsrs. in the ilustrative embodiment, the cabile tensioners are anchiored within at
least one of the clamping members. The cable ramp s operatively coupled to the handle, so

that wher the handle is rotated, the cable ramp rotates as wall,

FOR0] When the usertarminal slamp ss ina fully open, uretensioned state, the cable ramp
s by e first position that sffectively crastes & relatively shorter path for the cable betwsan it
twe points of ._attac&mem( Partial rotation of the handle moves the cable ramp towards 3
secomd position that effectively lengthens the path for the cable between s hwo poinits of
attachment. The lengthening of the path, for the {fised length) cable creates a tension that

draws the clamping members upward to a dlamping position.

0011]  The userterminal clamp includes two faatures that impart adjustability ih terms of
the thickness of the structure to which the damp attaches, Varving thickness is
sccommudated, primarily, via the cable tensioner{sl. When clamping to @ refatively thicker
member, less travel of the damping members s required.  Insuch 3 situation, the clamping
mambers engage the structure when the Wandie and cable ramp have &rﬁiy moved through a

portion of the total svallable rotation.  As the handls {and cable ramp} ars rotated o their final
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design, to accommodate the remaining rotation of the handle. The tension imparted tothe
cable provides a clamping force. Becauss of this particidsr arrangement, the clamp provides s
graater clamping fores when clamping to a relatively thicker structure ti'_zan a relatively thinner

D

{00131 The second feature that imparts adjustability is foam pads that are disposed an the

clamyp heads of the dlamping members. n some embodiments, the dlamp is formed from

matal. A plastic housing overfies the metal strocture,

Brief Degeription of the Drawings

fouia] FiGs IA-IB depidt perspective vigws of the serterminal clamp couplsd tos user

termingl, Thetwo figures depict the user-terming! clamy baing used in twe different
orientations,

ipoa]  FIG, A depicts a first perspective visw of an ambodiment of & user-terminal damp
i accordance with the present invention.

joo1s] RIG, 28 depicts a seconid parspective view of the user terminabclamp of FIG. 248,
showing the internad actustion mechandsm,

foo1s]  RiGs. 3A-3C depict the handle of the ussr-terminal clamp belng partially rotated
ending with the clamp making contact with 3 structure being clampsd {hot depicted).

To03¥] FIG, 3D depicts the action of the cable tensioner to enable full handle rotation and
lamping.

foo1e] FIGs. 4A-4D depict the cable system and the positions of the cable ramp
corresponding to the states (e, positions of the handle of the wserterminal dlamp) depictad in
Filae: 3438

j0018] FIG. 5A depicts installation of the user terminal wherein the clamp is clamping in 2

horizontal orientation; such as when mounting toa roof eave,
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jeo20) FIG. 5B deplots installstion of the user terminal wherein the clamp i clsmping in e

vertica! ovterstation, such as when mounting to & parapst.
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clamping the user terminal to the structurs {not depicted). User terminal 102 includes antenna

560 and supparting slectronics 560 enclosed by radome 560 {see FIG. 58},

00321 FIG, 1A depicts userterminal clarmp 102 iy 2 horirontal m‘?entaﬁnﬂs, such as for
mounting te a roof eave, FIG, 1B deplcts user-terminat clamp 102 in a vertical orientation, such

as for mounting to @ parapet,

jo0R3]  As depicted in FiGs, 1A and 1B, userdtermina! clamp 102 ncludes frame 108
comprising two support members 105 and 106 that are in parallel, spaced-apart relation to one
another. Sach support member comprises two segments that are disposed arthogonally to
one another, In particular, support member 105 includes hotizental support segment 108A and
vertical support segment 1088, Likewise, support member 106 includes horizontal support

segprrent 1064 and vertical support segment 1068,

fooza] Paired horizontal supporis segments 10548 snd 10BA couple to and support user
terminal 100 when user-teeming! clamp 3102 is being used in & harizontal pasition, asin FIG. 14,
Paired vertical supports segrents 1058 and 1068 couple to and support user terminal 100

when usertermingl clarmp 102 is being used iy » vertical position, as in FIG 1B

0as]  User-terminal clamp 102 further includes clampling members 1084 and 1088,
Clamping region 110 s defined between a portion of the clamping members and horlronta 1
supports segments 1058 and 108A. Inuse, the portion of the structurs {eig., saves, parapst,
efe) toowhich userterminal clamp 102 & to be clampesd s positioned In damping region 110

and the clamp is then Yghtened to the structurs.

fooes] FiGs. 24 and 28 depict, via perspective views, further detall of user-terminal clamg
102, &s depicted in these figures; frame 104 of the userdsrminal clamp is u-shaped, whergin
portion 107 bridges the separation betwsen spacad support members 105 and 106, Insome
smbodiments, portion 107 is sttached to suppurt members 108 snd 108 {e.g., welded,
soldernd, glued, bolted, etel. In the illustrative embodiment, frame 104 is fermad as 2 unitary,

monolithic strusture,  For use in this disclosure and the appended dlaims, portion 107 s
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referred to as ¢ “bridging portion® of the frame, which designation applies to smbodimants in
which the frame s assemnbled from individual members as well as embodiments in which the

frame is formed as & unitary, monolithic structure,

{0027] Horizontal support segments 105A and 1064 sach include channel or slot 2114, The
slot recelves ribs, bosses, or other type of projections {hereinafter simply “ribs”} disposed on
the bottom of user terminal 100 {see, e.g., FIGs, 5A and SB), thereby enabling user-terminal
clamg 102 snd user terminal 100 to couple to one anather,

0028 Each slot 2114 includes widened entry region 2134, which facilitates insertion of the
ribs of the user terminal into the slots. Slot ZLLA includes # locking feature for immobilizing a
rib of the yser terminal in the slot. Inthe illustrative embodiment, the locking feature s lip
2324, which runs slong the length of the cuter edge of the slot. To couple a user terminal 1o
user-termina! clarmg 102, the twol ribs disposed on the base of the user terminal sre shid into
the two slots 2ITA. With sach slof, the rib is Inssriad such that a coupling festure of the rib
§-z&.§,3 protrusions extending from the outer edgs the rib, an upper sdge of the outer sdge of the
rib, efc.} is disposed below the underside of lip 2124, This immobilizes the rib and, hence, the
user tarminal, To ditengage the user terminal from the userterminal clamp, the rib/user
terminal is shid out of slot 2314, Bach slot 2118 functions in the same manner asslots 2114 to
couple 3 user terminal to the userterminal champ for 3 vertical clamping spplication, I some
other embodiments, the locking feature could include two lips, one on sach side of the glot, or
a fip on the Inside edge of the slot, or the lips could be on the right sdge of gach slot or the left
edge of each slot,

fon2s] Another sallent feature of userterminal clamp 102 are clamping mambers 1084 and
1088. The clamping members are :amm&ﬂy couphed o the vertical sy s:;;psmfgs;gmema 1058 and
1068 near the base thersof at pivot point 238 {not visible In FIG. 28 see FIG. 28, the plvot point

sttachment at vertical suppert segment 1058 is obscured ]

foo30]  Esch clamping member includes arm 218 and clamp bead 218, inthe Hustrative
embodiment, clamp head 218 isrigidly fixed to arm 216, 10 some other embodiments, damp

head 218 is rotatably coupled to arm 216,
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10031} Resiliant pads 220 are disposed on the upper surface of sack clamp head 218,
Resilient padis} 218 {see FIG. 28] are disposed on frame 104 at the surface thereof that opposes
clamp heads 218, I the Hlustrative embodiment, the resilient pads comprise medium density

fomm.

fons2l Uamping members 1688 and 1088 are actuated toclamp via handle 222, The
handie comprise two plates 324 {one plate on 2 portion of the inside surface of each support
member 105 and 106} and grip 226, Handle 222 is rotatably coupled to frame 108 at ping 328.

o331 Actustion mechanism 238 Ew witich handle 232 actuates camping members
108A/108B is depicted Iy FIG. 28, In the illustrative embodiment, there are two Instances of
actuation machanism 229; one in sach of vertical support segments 1058 and 1088 {although
anly the mechanism in segment 1068 is depicted]. However, in some alternative smbodiments,
the user-termingl clamp cludes ondy one aclimtion mechanism 229 situsted, for sxample, in

ang of the vertica! support segments.

(0034 Actuation mechanism 239 includes cable 230, cable ramp 232, pulley 236, and cable
tensioner 244, As depicted iy FIG. 28, one snd of cable 238 is sttached to valle ramp 232 at
attachment point 234, The cable runs downward through vertical support segment 1068,
engages pulley 236 near the bottam thersof, and snters the base of arm 216 through opsning

246.

fooss] Cable tensionsr 344 is disposed iy ingernal chamber 288, in the iHlustrative
smbodiment cabile tensiarner 28813 aspring. Oneend of the soring Is fixed 1o distsl end 242 of
chamber 240, The sscond end of cable 230 is attached to the and of the spring nearest opening
248, In the Hlustrative embodirnent, cable tensionar 248 is arcanged so that it & placed In
tension when it is tenstoning cable 230, Without lmitation, in such embodiments, cable
tensioner 244 can be implamented as one or more springs, such as convantions! spiral or
heleal springs, elastic and resilient members, 3 prsumatic spring, ste. In some other
-embodiments, the cable tensioner is arranged so that it is placed In mm:mﬁsﬁim toeffectoable
tensioning. In such an embodiment, cable 230 would typically be coupled to caliie tensioner

244 st the distal end thereof {ie,, the end furthest from opening 28] Withouwt Bmitation, in
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such ambodiments, cable tansioner 244 can be implemented 83 8 compression spring, 8
Sellpvithe wanhee, resilient washers, or other resilient members. by soms further smbodiments,
cable tensioner 3848 s 2 moton

foeas] The operstion of sctustion mechanism 223 is bust understood with refersnce to
Fii¥s. 34 through 30 and 48 through 40,

poa3?] FiBs 34 throush 3D depiot movement {partial rotation) of handle 222 to actuate

user-terminal clamp 102, FIG. 34 depiots user-teomingl clamp 302 in & fully opened and uns

handle 322 %:#eing partially rotated upward to sause clamp

tendoned state, PG 38 depiots
heads 218 of clamping members 1084 and 1088 to move upward, The rotation of hangle 233 is
continuad in FIG. 30 At this point, it is asstmed that the clamp heads have sngaged the
structure {not depicted) being clymped and tensioning devies 244 s applying tension to cable.
i FIG. 3D, handle 222 is fully ratated.  The movement of handle 222 past the point at which
clamp heads 218 engaged the structure {FIG. 30} creates a tension in cable 230 that provides a

clamping force.

foo3s] Fls 44 through 40 depict various states of sctuation mechanism 329, which

carrespond to the clamping sequence deploten in raspective FIGs. 34 through 30, Bachof
Figures 4A through 4D depict cable 230, cable ramp 232, pulley 236, cables tensioner 244, and

internst chamber 248,

[o03s] FIG. 44 depicts the stete of actustion mechenism 229 that corresporids 1o the
position of handla 232 shown In FiG: 34, This represents yser-terminal lamp 102 na fully
apen stamw Az depgicted in FIG, 44, cableramp 232 points *up” Inthis orientation, there iz
minimal tenaion on cable 230 becsuse the path from one end of the cable at sttachment point

234 to the other end of the cable is the shortast possible path,
g‘m@} In FIG. 48, cable ramp 232 begins to rotate "downward” in concert with the upward
rotation of handls 222, Note that handle 227 and cable ramyp 232 are coupled vis pin 328,

[o0al] in FIG. 40, the rotation of cable ramp 232 continues as handle 222 is rotated further
upwargd, s notable that as cable ramp 232 rotates “dovwraard” about pin 228 Inconcart with

the upward rotation of handle 222, cable 230 traverses increasingly more of curvad fobe 450 of
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the vable ramp. Initlally, this causes clamp heads 218 to rise {e.g., FiGs. 38, 3C).  Howsver,
ance contact is made with 2 structure to be clamped, further rotation of handle 332 and cabls

ramp 232 tensions the cable, increasing the clamping pressure on structure being clamped,

[o0az]  FIG. 4D depicts actuation mechanisa in a fully tersloned state, whereln cable 230
engages the maximum amount of curved lobe 450 of cable ramp 232 In this state, cable 230 s
under masimum tension, Since clamp heads 218 substantially stop moving "upward” after
contacting the clamped structurs {FIG, 3¢/4C), the additiona! tension in the system is applisd as

clamping force to the damped structure.

o43]  FiG. SA depicts user-terming! clamp 102 and user termina! 100 in preparation for
coupling iy 3 horizontal orientation {see FIG. 14}, Ribs 511 on the bottom of user terminal 100
couple to slots 2114 i user-terminal clamp 102, In the Blustrative smbodiment, sach rib 511
comprises a plece of material {e.g metal, atv} folded into a v-shape, whersin only ona of the
two major sdges {the “inside” edge) of rib 511 sttaches o or is formed as part of the bottom of
the user terminal. The other major edge 552 does not attach 1o the botlom of the user

termingt and is positioned undar Hip 2124 35§ is slid Into sley 21IA,

fonas]  FiG, 3B depiots user-terminal clamp 102 and user terminal 100 in preparation for
coupling in @ vertical orlentation {see FIG. 181 Ribs 511 on the bottam of user terminal 100
coupleto shots 211B in userterminal clamp 102 in the same fashion as discussed above in
sonjunction with FiG, 5A,

fooas) it s to be understood that the disclosure describes a few embodiments and that
many variations of the invention can sasily be devised by those skilled in the art after reading
this disclosure and that the scope of the prasest irvvention & to he detereined by the Tollowing

clatms.
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What is claimed is:

1. Aclamp thatisintended for use with a user terminal, the clamp comprising:

a frame, the frame having two support members that are disposed in parallel, spaced-
apart relation to one another, each support member having two segments that are disposed
orthogonally to one another, and wherein each segment includes a coupler comprising a recess
and a mating projection, and further wherein paired segments, one from each support
member, couple the user terminal to the frame;

two clamping members rotatably coupled to the frame;

a handle rotatably coupled to the frame; and

an actuation mechanism operatively coupled to the clamping members and the handle,

wherein partial rotation of the handle results in upward movement of the clamping members.

2. The claim of claim 1 wherein the actuation mechanism includes:

(a) acable;

(b) acable ramp that is operatively coupled to the handle, wherein a first end of the
cable is attached to the cable ramp; and

(c) acable tensioner that, in conjunction with movement of the cable ramp, is

operative to impart tension to the cable.

3. The clamp of claim 1 wherein the coupler comprises a slot.

4. The clamp of claim 2 wherein the cable tensioner and the cable are arranged so that

the cable tensioner is placed in tension to impart tension to the cable.

5. The clamp of claim 2 wherein the cable tensioner and the cable are arranged so that

the cable tensioner is placed in compression to impart tension to the cable.
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6. The clamp of claim 1 wherein the actuation mechanism is arranged so that partial
rotation of the handle results in upward movement of the clamping members until the

clamping members contact a structure.

7. The clamp of claim 6 wherein the actuation mechanism is arranged so that after
clamping members contact a structure, additional partial rotation of the handle results in an

increasing clamping force against the structure.

8. The clamp of claim 2 wherein the cable ramp comprises a curved lobe.

9. The clamp of claim 2 wherein a second end of the cable is attached to the cable

tensioner.

10. The clamp of claim 9 wherein the actuation mechanism further comprises a pulley,
wherein the pulley contacts the cable between the first end thereof and the second end
thereof, redirecting the cable so that movement of the cable ramp causes the clamping

members to rise.

11. The clamp of claim 1 wherein the recess of the coupler of each segment comprises a
slot, and further wherein paired segments, one from each support member, receive a projection
comprising ribs disposed on a bottom of the user terminal, thereby coupling the user terminal to

the frame.

12. The clamp of claim 11 wherein the frame comprises a bridging portion, which, in
conjunction with the one segment of each support member that is proximal to the bridging

portion, is arranged in a u-shape configuration.

13. The clamp of claim 11 wherein the actuation mechanism comprises two instances of:
a cable;

a cable ramp that is operatively coupled to the handle, wherein a first end of the cable is
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attached to the cable ramp; and
a cable tensioner, wherein the cable tensioner is disposed in line with the cable, and
further wherein the cable tensioner, in conjunction with movement of the cable ramp, is
operative to impart tension to the cable, and wherein:
one of the two instances of the actuation mechanism is disposed in a first one of the
support members and the rotatably coupled clamping member and the second of the two
instances is disposed in a second one of the support member and respective rotatably coupled

clamping member.
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