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A bicycle trailer comprises a frame having at its one end a hitch assembly for connecting the bicycle trailer to a towing bicycle and at
its other end a ground-engagable wheel. The hitch assembly comprises a clamp part for clamping non-rotatably to a part of the

towing bicycle, for example the seat post, of the towing bicycle, a
releasable fastening attaching the clamp part to the universal joint

universal joint portion fixedly attached to the trailer frame and a
portion. The universal joint portion permits pivoting of the trailer,

In use, about generally vertical and horizontal axes which are spaced apart, preferably with the second pivot axis between the first
pivot axis and the trailer frame. The clamp part may comprise a generally U-shaped member having a cylindrical bight portion and a

bolt member extending through aligned holes in end portions of th
supporting part. The holes may provide clearance for the bolt memnr

e U-shaped member to urge them together and clamp the seat
ber as the end portions rotate relative to the bolt member during

tightening of the bolt member. The end portions may take the form

- of cylinders with a cylindrical insert In each of the cylinders. The

bolt member then extends through both inserts. The hole In one of the cylinders Is oversized to provide clearance for the bolt
member during rotation of the insert about its axis as the bolt member Is tightened. The releasable fastening may comprise a non-
rotatable spigot-and socket connection between the clamp member and the universal coupling portion, and retaining means for

retaining the spigot in the socket.
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ABSTRACT OF THE DISCLOSURE

A bicycle trailexr comprises a frame having at its one end
a hitch agsembly for connecting the bicycle trailer to a
towing bicycle and at its other end a ground-engagable wheal.
The hitch assembly comprises a clamp part for clamping non-
rotatably to a part of the towing bicycle, for example the
gseat post, of the towing bicycle, a universal joint portion
fixedly attached to the trailer frame and a releasable
fastening attaching the clamp part to the universal joint
portion. The universal joint portion permitg pivoting of the
trailer, in use, about generally vertical and horizontal axes
which are spaced apart, preferably with the second pivot axis
between the first pivot axis and the trailer frame. The clamp
part way comprise a 4generally U-shaped member having a
cylindrical bight portion and a bolt member extending through
aligned holes in end portions of the U-shaped member to urge
them together and clamp the seat supporting part. The hcoles
may provide clearance for the bolt member as the end portions
rotate relative to the bolt member during tightening of the
bolt member. The end portions may take the form of cylinders
with a cylindrical insert in each of the cylinders. The bolt
member then extends through both inserts. The hole in one of
the cylinders is& oversized to provide clearance for the bolt
member during rotation of the insert about itz axis az the
bolt member ig tightened. The releasable fastening may
comprige a non-rotatable spigot-and socket connection between
the clamp member and the universal coupling portion, and
retaining means for retaining the spigot in the socket.

- .- . .
B e e L Ve



A S G T U T TN T A IV L S0 FE i 5 WAV e A 44 9

10

15

20

22

30

35

CA 02110621 2004-03-09

L AP323

TITLE: BICYCLE TRAILER HITCH ASSEMBLY AND BICYCLE TRAILER
INCORPORATING SAME

DESCRIPTION
TECHNICAL FIELD:
The invention relates to bicyele trailer hitch assemblies
and is applicable to bicycle trailers comprising a frame

which, in use, is supported at the rear end by at least one
ground-engaging wheel and at the front end by a seat

supporting member of a towing bicycle. The invention 1is
especially, but not exclusively, applicable to bicycle
trailers which are powered by one or nore occupants.

BACKGROUND ART:

Examples of such bicycle trailers are disclosed in U.S.
patent number 5,067,738 issued November 26, 1921 to Richard

J., O'Connor and in my own laid=~open Canadian patent
application number 2,053,546, to both of which documents the
reader 1is directed for reference. The front end of the
bicycle trailer of U.S. patent specification number 5,067,728
1s attached t¢ the seat post of the towing bicycle by means
of a U-shapad,hitch plate which encircles the seat post. The
front end of the traller frame has a flat segment which fits

between the limbs of the U-shaped hitch plate and is secured
by a bolt. Pivoting of the trailer vertically relative to the

seat post 1s permnitted by rotation of the segment about the
kolt and pivoting horizontally is permitted by rotation of the
U-shaped hitch plate directly about the seat post. A

disadvantage of such a hitch arrangement is that pivoting of
the U-shaped member may damage the seat post, especially where
the seat post is of aluminium alloy.

The hitch assembly disclosed in my Canadian patent
application number 2,053,546 avoids damage to the seat post
by using ball-bearings. This is not entirely satisfactory,
however, because of the cost involved.

‘Tt is desirable for the bicycle trailer to be removable
easily, preferably without tools, when the conventional towing

bicycle is to be used alone. It is also desirable for the
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hitch assembly to accommodate different sizes of seat post so
that the bicycle trailer might be towed by different bicycles.
This might arise where different members of a family share the
bieyecle trailer or where the bicycle trailer is rented for

gshort-term use.
An object of the present invention is to eliminate or at

lest mitigate one or more of these disadvantages and provide
an improved bicycle trailer hitch assembly.

DISCLOSURE OF INVENTION:

According to one agpect ©of the present invention there
i8s provided a bicycle trailer comprising a frame having at its
one end a hitch assembly for connecting the bicycle trailer
to a towing bicycle and at its other end a ground-engagable
wheel, the hitch assembly comprising; clamp means for clamping
non-rotatably to a part of the towing bicycle; a universal
joint portion fixedly attached to the trailer frame and having
first and second pivot axes permitting pivoting of the
trailer, in use, about generally vertical and horizontal axes,
regpectively, the first and second pivot axes being spaced
apart; and releasable fastening means releagably attaching the
¢lamp means to the univerxsgal doint portion; wherein the clamp
means compriges a generally U-shaped member having a bight
portion in the form of a cylindrical section and spaced end
portions, the end portions having through hcoles aligned with
each other, at least one bolt member extending through the
holes to urge the end portions together and flex the U-shaped
member into clamping engagement with the part ¢f the towing
cycle, at least one of the holes providing clearance for the
bolt member as the end portions rotate relative to the bolt
member during tightening of the bolt member.

According to a second aspect of the invention there is
provided a hitch assembly for attaching a bicycle trailer to
a towing bicycle, the bicycle trailer having a frame with
means for attachment of the hitch assembly at its one end and
at its other end a ground-engagable wheel, the hitch assembly
comprising; clamp means for clamping non-rotatably to a part
of the towing bicycle; a universal joint portion fixedly
attached to the trarler frame and having first and second
pivot axes permitting pivoting ¢of the trailer, in use, about
generally wvertical and horizontal axes, respectively, the
first and second pivot axes being spaced apart; and releasable
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fastening means releasably fastening the clamp meana to the
universal joint portion; wherein the clamp means comprises a .
generally U-shaped wember having a bight portion in the form
of a cylindrical section and spaced end portions, the end
portions having through holes aligned with each other, at
least one bolt member extending through the holes to urge the
and portions together and flex the U-shaped member into
clamping engagement with the part of the towing bicycle, at
least one of the holes providing clearance for the bolt member
as the end portions rotate relative to the bolt member during
tightening of the bolt member.

According to a third aspect ©f the invention, there is
provided a bicycle trailer comprising a frame having at its
one end a hitch assembly for connecting the bicycle trailer
to a towing bicycle and at its other end a ground-engagable
wheel, the hitch assembly comprising; a clamp for clamping
non-rotatably tce a part of the towing bicycle; a universal
coupling comprising a first part having bifurcations and a
gecond part having bifurcaticons, the first part and second
part being connected together by a central pivot block, the
pivot block having one end portion extending between the
bifurcations of the first part, i1its other end portion
extending between the bifurcations of the second part, a first
hole through said one end portion and a second hole through
gald other end portion, a first pivot pin extending through
aligned holes in the bifurcations of the first part and said
first hole to provide a first pivot axis and a second pivot
pin extending through aligned holea in the bifurcations of the
second part and sgald second hole to provide a second pivot
axis, the first part being attached non-rotatably to the clamp
and pivoting about said first pivot axis relative to the
block, the second part being attached non-rotatably to the
trailer frame and piveting relative to the block about said
second pivot axis, the first pivot axis and second pivot axis
being perpendicular to each other and permitting pivoting of
the trailer, in use, about generally vertical and horizontal
axes, regpectively, the first and second pivot axes being
spaced apart with the first pivot axis disposed between the
clamp and the second pivot axis; and releasable fastening
means releasably attaching the clamp to the universal
coupling.
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According to a fourth aspect of the invention, there is
provided hitch assembly for attaching a bicycle trailer to
a towing bicycle, the bicycle trailer having a frame with
means for attachment of the hitch assembly at its one end and
at its other end a ground-engagable wheel, the hitch assembly
compriging: a clamp for clamping non-rotatably to a part of
the towing bicycle; a universal coupling comprising a first
part having Dbifurcations and a second part having
bpifurcationg, the first part and second part being connected
together by a central pivot block, the pivot block having one
end portion extending between the bifurcations of the first
part, ite other end portion extending between the bifurcations
of the second part, a first hole through said one end portion
and a second hole through sgaid other end portion, a first
pivot pin extending through aligned holes in the bifurcations
of the first part and said first hole to provide a first pivot
axis and a second pivot pin extending through aligned holes
in the bifurcations of the second part and said second hole
to provide a second pivot axis, the first part being attached
non-rotatably to the clamp and pivoting about said first pivot
axis relative to the block, the second part being attachable
non-rotatably to the trailer frame and pivoting about said
gecond pivot axis, the first pivot axis and second pivot axis
being perpendicular to each other and permitting pivoting of
the trailer, in use, about generally vertical and horizontal
axes, respectively, the first and second pivot axes being
spaced apart with the firast pivot axis disposed between the
clamp and the second pivot axis; and releasable fastening
means releasably attaching the c¢lamp meansg to the universal
coupling.

According to a fifth aspect of the invention, there is
provided a bicycle trailer comprising a frame having at its
one end ‘a hitch assembly for connecting the bicyc¢le trailer
to a towing bicycle and at its other end a ground-engagable
wheel, the hitch assembly comprising: a clamp for clamping
non-rotatably te a part of the towing bicycle; a universal
coupling comprising a first part having bifurcations and a
second part having bifurcationg, the first part and second
part being connected together by a central pivot block, the
pivet block having one end portion extending between the
bifurcationse o¢of the first part, i1its other end portion
extending between the bifurcations of the second part, a first
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hole through said cne end portion and a second hole through
said other end portion, a first pivot pin extending through
aligned holes in the bifurcations of the first part and said
firet hole to provide a first pivot axis and a second pivot
pin extending through aligned holes in the bifurcations of the
second part and said second hole to provide a second pivot
axia, the first part being attached non-rotatably to the clamp
and pivoting about said first pivot axis relataive to the
block, the second part being attachad non-rotatably to the
trailer frame and piveoting relative to the block about said
gecond pivot axis, the first pivot axis and second pivot axis
being perpendicular to each other and permitting pivoting of
the trailer, in use, about generally vertical and horizontal
axes, respectively, the first and second pivot axes being
spaced apart with the first pivot axis disposed batween the

clamp and the second pivot axis.

According to a sixth aspect of the invention, there is
provided a hitch agsembly for attaching a bicycle trailer to
a towing bicycle, the bicycle trailer having a frame with
means for attachment of the hitch assembly at its one end and
at its other end a ground-engagable wheel, the hitch azsembly
compriging: a clamp for clamping non-rotatably to a part of
the towing bicycle; a universal coupling comprising a first
part having bifurcations and a second part Thaving
bifurcations, the first part and second part being connected
together by a central pivot block, the pivot block having one
end portion extending between the bifurcations of the first
part, its other end portion extending between the bifurcations
of the second part, a f£irst hole through said one end portion
and a second hole through said other end portion, a first
pivot pin extending through aligned holes in the bifurcations
of the first part and said first hole to provide a first pivot
axis and a second pivot pin extending through aligned holes
in the bifurcations of the second part and said second hole
to provide a second pivot axis, the first part being attached
non-rotatably to the clamp and pivoting about said first pivot
axlis relative to tne block, the second part being attachable
non-rotatably to the trailer frame and pivoting about said
second pivot axis, the first pivot axis and second pivot axis
being perpendicular to each other and permitting pivoting cof
the trailer, in use, about generally wvertical and horizontal
axes, respectively, the first and second pivot axes being
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spaced apart with the first pivot axis disposged between the
clamp and the second pivot axis. |

In embodiments of the first and second aspects of the
invention, the second pivet axis preferably is located between
the first pivot axis and the trailer frame.

In embodiments of the third to sixth aspects of the
invention, the clamp means may comprise a generally U-shaped
member having a bight portion in the form of a cylindrical
section and spaced end portions, with a bolt member extending
through aligned holes 1in the end portions to urge them

together and flex the U-shaped member into clamping engagement
with the seat supperting part. At least one of the holes may
provide c¢learance for the bolt member as the end portions
rotate relative to the bolt member during tightening of the
bolt member.

In preferred embodiments of any of the aspects of the
invention, the end portions form c¢ylinders having their
cylindrical axes parallel to each other and a cylindrical axis
of the bight portion, a ¢ylindrical insert member in each of
the cylinders. The c¢ylinders and the insert members having
aligned holes and the bolt member extending through the
aligned holes to urge the end portions together. One of the
insert members accommodates a head of the bolt member and the
other of the insert members has a screwthreaded hole for
engaging the screwthreaded end of the bolt member. The hole
in one of the ¢ylinders is oversized to provide clearance for
the bolt member during rotation of the insert member about its
axlis as the bolt member is tightened.

The pivot pins may advantageously each be a clearance fit
in the corresponding hole o¢f the pivot Dblock and an
interference fit 1in at least one of the corresaponding holes
1in the bifurcations.

The fastening means may comprise a non-rotatable spigot-
and socket connection between the clamp member and the
universal coupling portion, and retaining means for retaining
the gpigot in the socket.

BRIEF DESCRIPTION OF DRAWINGS: .
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Figure 1 is a side elevational view of a bicycle traller

hitched to the seat post of a conventional towing bicycle, the.

latter shown in broken lines;
Figure 2 is a perspective view of a hitch assembly for
attaching the bicycle trailer to the seat post;

Figure 3 is a plan view of a seat post clamp portion of

‘the hitch;

Figure 4 is a partial sectional side elevational view of
the hitch assembly taken on the line A-A of Figure 3; and
Figures 5A and 5B are cross-sectional views on the line

B~B of Figure 2 of the clamp portion fitted to different sizes
of seat post.

BEST MODE(S) FOR CARRYING OUT THE INVENTION:

Referring to Figure 1, a bicycle traller 10 is shown
coupled to a conventional bicycle 12. The bicycle trailer 10
includes a main frame 14 of welded tubular members. This main
frame 14 includes a generally upright seat post support 16

with the trailer wheel 18 being rotatably mounted to frame
members 20 which extend rearwardly of the seat post support

16. A crossbar 22 has one end welded to an upper end portion
of the seat post support 16 and extends forwards from i1t,
arching upwards. A brace 24 is welded at one end to the
crogsbar 22 near to its distal end and extends downwardly and
rearwardly from the crossbar 22 to stabilize the crossbar.

The lower end of seat post support 16 and the lower end of

brace 24 are both welded to a bhottom bracket housing (not
shown} which rotatably mounts a conventional crank wheel
assembly 26.

The crossbar 22 has a forwardly directed extension 28

projecting heyond the end of brace 24. A hitch assembly 30,
to be described in detall hereafter, is secured to distal end

32 of the extension 28 and connects it to the bicycle 12.

This hitch assembly 30 provides freedom of movement of the

bicyele 12 and trailer 10 relative to one another about
mutually transverse pitch and yvaw axes.

A seat post 34 projects upwardly from the =seat post
gupport 16 and supports a conventional bicycle seat 36, A
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handle bar 38 1s secured to the crossbar 22 by way of a handle
bar mounting bracket 40. The mounting bracket 40 is in the
form of a clamp which, when loosened, allows the mounting
bracket 40 to be slid toward and away from the seat 36 to
accommodate differently sized riders. As illustrated in

Figure 1, when the trailer 10 is attached to the towing
bicycle 12, the crossbar 22 arches upwardly and forwardly from
the seat post support 16. Hence, as the handlebar 40 mount
is moved away from the seat post, the handlebar 38 is
avtomatically raised thereby accommodating larger riders on
the trailer. The seat 36 can of course be raised and lowered
in c¢onventional fashion to accommodate larger or smaller
riders.

The crank wheel assembly 26 is drivingly connected to the
conventional cycle wheel 18 by a chain 42 and freewheel

sprocket (not shown). The chain drive agsembly may be

provided with a conventional gear change mechanism.
The hitch assembly 32 is shown in more detail in Figures

2 to 5B. A= shown in Figures 2 and 4, the hitch assembly 32
comprizes a universal coupling part 44 and a seat-post clamp

part 46 releasably secured together by retaining means in the

form of a dowel pin 48. The universal coupling part 44

comprises two cylindrical members 50 and 52 coupled together

by a steel pivot block 54 of rectangular cross-section. The
member 50 protrudes from the end portion 28 of crossbar 22 and
is fixedly secured to it, for example by welding. The
protruding end of the member 50 is bifurcated, forming spaced

arms 56 and 58 defining a rectangular slot 60 which receives

one end of the pivot block 54. The pivot block 54 is retained
by a pivot pin 62 which extends through aligned holes in the
arms 56 and 58, respectively, and is secured by a cirelip (not

shown). The pivot pin 62 extends through a clearance hole 70

in the pivot block 54, allowing the block 52 to pivot about
the pivot pin 62 which, in use, will be generally horizontal.
The opposed end of cylindrical member $2 is similarly
bifurcated, forming a rectangular slot 72 between two arms 74
and 76. The other end of pivot block 54 1s pivotally coupled
between the arms 74 and 76 by a second pivot pin 78 which
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extends through a second clearance hole 80 in pivet block 54
and aligned heoles 82 and 84 in the arms 74 and 76 and is
secured by a circlip 86. The second pivot pin 78 extends at
right angles to the first pivot pin 62. Consequently, the
pivot block 54 and the trailer frame crossbar 22 pivot about
the axis of pivot pin 78 which, in use, is generally vertical.
The ends of the arms 56, 58 and 74, 76 are all rounded to
provide clearance as they pivot. |
 The pivot pin 62 is an jinterference fit in the holes in

arms 56 and 58 but 1s a clearance fit within the hole 70 in
pivot block 54. Likewise the pivot pin 78 is an interference
£fit in holes 82 and 84 of arms 74 and 76 but a clearance fit
in hole B0 of the pivot block 54. Consequently, the pivoting
movement 1s provided by rotation of the pivot pins 62 and 78
within the pivot block 54. This enables the universal
coupling to he refurbished, when worn, simply by replacing the
pivot block 54 and pivot pins 52 and 78.

Referring also to Figure 3, the seat post clamp portion
46 comprises a generally U-shaped member having a cylindrical
bight portion 88 which embraces the seat post 34 (shown in
broken lines in Figure 2). A spigot 90 of square crosse
section welded to the middle of bight portion 88 extends into
a square cross-—-section socket 22 in the end of member 52 and
is retained by the retaining pin 48. A sSpring clip 94
attached to the head 96 of pin 48 extends around the member
52 and hooks over the protruding opposite end of the pin 48
to prevent 1lts removal, for example by vibration.

The U-shaped member comprises a steel strip rolled so

that the end portions of cylindrical bight portion 88 are

formed into cylindrical sockets 98 and 100, which house ‘

eylindrical inserts 102 and 104, respectively. Two bolts 106
and 108 extend through holes in the inserts 102 and 104 to
connect them together. The heads of the bolts are
accommedated in recessed holes in the insert 102 and the screw
threaded ends of the bolts engage in correspondingly threaded
holes in the insert 104. The heads of the bolts have sockets

to receive an Allen wrench to tighten the bolts and urge the
inserts together, thereby clamping the seat post.
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- Referring now to Figures SA and 5B, the bolts 106 and 108
axtend through holes 110 and 112 in the opposed inwardly

10
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facing portions of <cylindrical sockets 08 and 100
respectively. The holes 110 and 112 are elongated 1in the
direction perpendicular to the axis of the seat post 34. Such
elongation of holes 110 and 112 allows for rotation of the
cylindrical socket sections 98 and 100 about their respective
axes as the clamp is tightened without the edges of the holes
fouling upon the bolts 106 and 108 and causing them to seize
or bend. Thus, Figure 5A shows the clamp fastened to a larger
diameter seat post, say about 30mm diameter, in which case the
cylindrical socket sections 98 and 100 are wide apart. Figure
5B shows the clamp fastened to a thinner seat post, say about
25mm diameter. In this case, the cylindrical socket sections
98 and 100 are much closer together and have rotated inwards
about their axes. In both cases, however, the elongated holes
110 and 112 provide clearance for the bolts 106 and 108.

In order to adapt the towing bicycle 12 for hitching to
a trailer, the seat post 34 is removed, the clamp portion 46
installed onto it, and the seat post 34 replaced. To hitch
the bicycle trailer 10 to the bicycle 12 simply requires the
universal coupling portion 44, which is permanently secured
to the trailer frame extension 28, to be slid onto square
spigot 90 and the pin 48 inserted to retaln 1it.

It is preferred to have the vertical pivot axlis closer
to the seat post 34 than the horizontal pivot axis, especially
with the spacing between the axes of pivot pins 62 and 78
about equal to the width of the pivot block 54. This has been
found to reduce the likelihood of the trailer falling over
when the towing bicycle turns sharply.

The bolts 106 and 108 and inserts 102 and 104 may be of
high tensile steel to allow considerable clamping force and
so ensure no rotation of the clamp about the seat post 34.
The cylindrical bight portion 88, however, may be relatively
flexible allowing it to conform closely to the seat post 34.

It is envisaged that the clamp portion might be made of
other, non-metallic material, for example synthetic plastics
material. The spigot 90, however, would generally need to be
relatively tough to tolerate the torque and shear forces, so

metal is preferred.
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Although, as described, the seat post clamp portion is
formed by rolling a strip, it will be appreciated that other
forms of construction are possible, such as forging or die
casting.

While a preferred embodiment of the invention has been
describe by way of example, those skilled in this field will
realise that numerous modifications and changes may be made
while still remaining within the scope of the 1invention.
Accordingly, the 1invention is not to be 1limited to the
specific embodiment described but 1is to 1include all
modifications and variations as fall within the scope of the

accompanying claims.
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T claim:

1. A bicycle trailer comprising a frame having at its
one end a hitch assembly for connecting the bicycle trailer
to a towing bicycle and at its other end a ground-engagable
wheel, the hitch assembly comprising;

clamp means for clamping non-rotatably to a part of the
towing bicycle;

a universal joint portion fixedly attached to the trailer
frame and having first and second pivot axes permitting
pivoting of the trailer, in uge, about generally wvartical and
horizontal axes, respectively, the first and second pivot axes
being spaced apart; and

releasable fastening means releasably attaching the clamp
means to the universal joint portion;

wherein the clamp means comprises a generally U-shaped
member having a bight portion in the form of a cylindrical
section and sgspaced end portions, the end portions having

through holes aligned with each o¢ther, at least one bolt
member extending through the holes to urge the end portions

together and flex the U-shaped member into ¢lamping engagement
with the part of the towing cycle, at least one of the holes
providing clearance for the bolt member as the end portions
rotate relative to the bolt member during tightening of the

bolt member.

. A bicyecle trailer as claimed in c¢laim 1, wherein the
second pivot axis is located between the first pivot axis and
the trailer frame.

3. A bicycle trailer as claimed in claim 1 or 2,
wherein the end portions form cylinders having their
c¢ylindrical axes parallel to each other and a cylindrical ais
of the bight portion, a ¢ylindrical insert member in each of
the cylinders, the cylinders and the insert members having
aligned holes for receiving at least one bolt member, one of
the insert members accommodating a head of the bolt member and
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the other of the insert members having its hole screwthreaded
for engaging the screwthreaded end of the bolt member.

4, A bicycle trailer as claimed in any cne of ¢laims
1 to 3, wherein the universal coupling comprises a first part
having one end fixed to the trailer frame and bifurcations at
its other end, a second part having one end attached to the

fastening means and bifurcations at its other end, a pivot
block having one end extending between the bifurcations of the

first part and its other end between the bifurcaticns of the
second part, a first pivot pin extending through aligned holes
in the bifurcations cf the first part and a first hole in the
pivot block, and a second pivot pin extending through aligned
holes in the bifurcations of the second part and a second hole

in the pivot block.

5. A bicyele trailer as claimed in claim 4, wherein the
pivot pins are each a clearance fit in the corresponding hecle
of the pivot block and an interference f£it in at least one of
the corresponding holes in the bifurcations.

6. A bicycle trailer as claimed in any one of claims

1 to 5, wherein the fastening means comprises a non-rotatable
spigot-and socket connection between the clamp member and the

universal coupling portion, and retaining means for retaining
the spigot in the socket.

7. A bicycle trailer as claimed in any one of claims
1 to 5, wherein the fastening means comprises a spigot
protruding from the clamp means, a socket in the universal
coupling means to recelve the spigot, and retaining means for
retaining the spigot in the socket.

8. A hitch assembly for attaching a bicycle trailer to
a towing bicycle, the bicycle trailer having a frame with
means for attachment of the hitch assembly at i1ts one end and
at 1ts other end a ground-engagable wheel, the hitch assembly
comprising;
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clamp means for clamping non-rotatably to a part of the
towing bicycle;

a universal joint portion fixedly attached to the trailer
frame and having first and second pivot axes permitting
pivoting of the trailer, in use, about generally vertical and
horizontal axes, respectively, the first and second pivot axes
being spaced apart; and

releasable fastening means releasably fastening the c¢lamp
means to the universal joint portion;

wherein the clamp means comprises a generally U-shaped
membear having a bight portion in the form of a cylindrical
gection and spaced end portiecns, the end portions having
through holes aligned with each other, at least one bolt
member extending through the holes to urge the end portions
together and flex the U-shaped member into clamping engagement
with the part of the towing bicycle, at least one of the holes
providing clearance for the bolt member as the end porticns
rotate relative to the bolt member during tightening of the

bolt membper.

9. A hitch assembly azs claimed in c¢laim 8, wherein the
gecond pivot axis is located between the first pivot axis and
the trailer frame.

10. A hitch assembly as claimed in claim 8 or 9, wherein
the end portions form cylinders having their cylindrical axes
parallel to each other and a cylindrical axis of the bight
portion, a cylindrical insert member in each of the cylinders,
the cylinders and the insert members having aligned holes for
receiving at least one bolt member, one of the insert members
accommodating a head of the bolt member and the other of the
insert members having its hole screwthreaded for engaging the
screwthreaded end of the bolt member.

11. A hitch assembly as c¢laimed in c¢laim 8, 9 or 10,
wherein the universal coupling comprises a first part having
one end fixed to the trailer frame and bifurcations at 1its
other end, a second part having one end attached to the
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fastening means and bifurcations at its other end, a pivot
block having one end extending between the bifurcations of the
first part and its other end between the bifurcations of the
sacond part, a first pivot pin extending through aligned holes
in the bifurcations of the first part and a first hole in the
pivot block, and a second pivot pin extending through aligned
holeg in the bifurcatione of the second part and a second hole

in the pivot block.

12, A hitch assembly as claimed in c¢laim 11, wherein the
pivot pins are each a clearance fit in the corresponding hole
of the pivet block and an interference fit in at least one of

the corresponding holes in the bifurcations.

13. A hitch aszembly as claimed in any one of claims 8
to 12, wherein the fastening means comprises a non-rotatable

spigot-and socket connection between the clamp member and the
universal coupling portion, and retaining means for retaining
the spigot in the socket.

14 . A hitch assembly as claimed in any one of claims 8
to 12, wherein the fastening means c<comprises a spigot
protruding from the clamp means, a socket in the universal

coupling wmeans to recelve the spigot, and retaining means for
retaining the gpigot in the socket.

15. A bicycle trailer comprising a frame having at its
cne end a hitch assembly for connecting the bicycle trailer
to a towing bicycle and at its other end a ground-engagable
wheel, the hitch assembly comprising:

a clamp for clamping non-rotatably tc a part of the towing
bicycle;

a unaversal coupling comprising a first part having
bifurcations and a second part having bifurcations, the first
part and secend part belng connected together by a central
pivot block, the pivot block having one end portion extending
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between the bifurcations of the first part, its other end
portion extending between the bifurcations of the second part,
a first hole through said one end portion and a second hole
through said other end portion, a first pivot pin extending
through aligned holes in the bifurcations of the first part
and said first hole to provide a firat pivot axis and a second
pivot pin extending through aligned holes in the bifurcations
cf the second part and said second hole to provide a second
pivot axis, the first part being attached non-rotatably to the
clamp and pivoting about said first pivot axis relative to the
block, the second part being attached non-rotatably to the
trailexr frame and pilivoting relative to the block about =gaid
second pivot axis, the first pivot axis and second pivot axis
being perpendicular to each other and permitting pivoting of
the trailer, in use, about generally vertical and horizontal
axes, respectively, the first and second pivot axes being
spaced apart with the first pivot axis disposed between the
clamp and the second pivot axis; and

releasable fastening means releasably attaching the clamp to
the universgal coupling.

16. A bilcycle trailer as claimed in claim 15, wherein
the clamp comprises a generally U-shaped member having a bight
portion in the form of a cylindrical section and spaced end
portionsg, each of the end portions having at least one through
hole, the through holes being aligned with each other, at
least one bolt member extending through the holes to urge the
end portions together and flex the U-shaped member into
clamping engagement with the part of the towing bicycle, at
least one of the holes providing clearance for the bolt member
as the end portions rotate relative to the bolt member during
tightening of the bolt member.

17. A bicycle trailer as claimed in claim 15, wherein
the clamp comprises a generally U-shaped member having a bight
portion in the form ¢f a ¢ylindrical section and spaced end

portions, respective end portions forming cylinders having
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their cylindrical axes parallel to each other and a
cylindrical axis of the bight portion, a cylindrical insert
member in each ¢of the cylinders, each of the cylinders and
each of the insert members having a through hole, the holes
being aligned, a beolt member exXtending through the aligned
holes to urge the end portions together and flex the bight
porticon into clamping engagement with the part of the towing
bicyecle, one of the insert members accommodating a head of the
bolt member and the other o©of the insert members having its
hole screwthreaded for engaging a corresponding screwthreaded
end of the bolt member, at least one of the holes in the
cylinders being sized to provide clearance for the bolt member
during rotation of the insert member about its axis as the

bolt member is tightened.

18. A bicycle trailer as claimed in claim 17, wherein
the pivot ping are each a clearance fit in the corresponding
hole of the pivot block and an interference fit in at least
one of the corresponding holes in the bifurcations.

19, A bicycle trailer as claimed in any one of claims
15 to 18, wherein the releasable fastening means comprises a

spigot-and-socket connection between the clamp and the
universal c¢oupling portion, and a retainer retaining the
spigot in the socket.

20, A bicycle trailer as claimed in any one of claims
15 to 18, wherein the fastening means comprises a spigot
protruding from the clamp, a socket in the universal coupling
to receive the spigot, and retaining means for retaining the
spigot in the socket.

21. A hitch assembly for attaching a bicycle trailer to
a towing bicycle, the bicycle trailer having a frame with
means for attachment of the hitch asgembly at its one end and
at its other end a ground-engagable wheel, the hitch assembly
comprising:
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a clamp for clamping non-rotatably to a part of the towing
bicycle;

a universal coupling comprising a f£irst part having
bifurcations and a seacond part having bifurcations, the first
part and second part being connected together by a central
pivot block, the pivot block having one end portion extending
between the bifurcations of the first part, 1ts other end
portion extending between the bifurcations of the second part,
a first hole through said one end portion and a second hole
through said other end portion, a first pivot pin extending
through aligned holes in the bifurcations of the first part
and gaid first hole to provide a first pivot axis and a second
pivot pin extending through aligned holes in the bifurcations
of the second part and said second hole to provide a second
pivot axisg, the first part being attached non-rotatably to the
clamp and piveting about sald first pivot axis relative to the
block, the second part being attachable non-rotatably te the
trailer frame and pivoting about said second pivot axis, the
first pivot axis and second pivot axis being perpendicular to
each other and permitting pivoting of the trailer, in use,
about generally vertical and horizontal axes, respectively,
the first and second pivot axes being spaced apart with the
first pivot axis disposed between the clamp and the second

pivot axis; and

releasable fastening means releasably attaching the clamp
means to the universal coupling.

22. A hitch asgsembly as claimed in claim 21, wherein the
clamp comprises a generally U-shaped member having a bight
portion in the form of a c¢ylindrical section and spaced end
portions, each of the end portions having at least one through
hole, the through holes bheing aligned with each other, at
least one bolt member extending through the aligned holes to
urge the end portiong together and flex the U-shaped membex

into clamping engagement with the part of the towing bicycle,
at least one of the holes providing c¢learance for the bolt
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member as the end portions rotate relative to the bolt member
during tightening of the bolt member.

23. A hitch assembly as claimed in claim 21, wherein the
clamp comprises a generally U-shaped member having a bight
portion in the form of a cylindrical section and spaced end
portions, respective end portiona forming cylinders having
their c¢ylindrical axes parallel to each other and a
cylindrical axis of the bight portion, a cylindrical insert
member 1in each of the cylinders, each of the cylinders and
each of the insert members having a through hole, the holes
being aligned, a bolt member extending through the aligned
holea to urge the end portions together and flex the bight
portion into clamping engagement with the part of the towing
bicycle, one of the insert members accommodating a head of the
bolt member and the other of the insert members having its

hole screwthreaded for engaging a correspondingly
screwthreaded end of the bolt member, at least one of the
holes 1n the cylinders being sized to provide clearance for
the bolt member during rotation of the insert member about its
axis ag the bolt member is tightened.

24, A hitch assembly as claimed in claim 21 to 23,
wherein said first part has one end fixed to the trailer frame
and the bifurcationas at its other end and said second part has
one end attached to the fastening means and the bifurcations

at 1ts other end.

25. A hitch assembly as claimed in any one of claims 21
to 24, wherein the pivot pins are each a clearance fit in the
corresponding hole of the pivot block and an interference fit
in at least one of the corresponding holes in the

bifurcations.

26, A hitch agsembly as claimed in any one of claims 21

to 24, wherein the releasable fastening means compriges a
spigot-and-socket connection between the clamp and the
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universal coupling, and a retainer retaining the spigoet in the

socket .

27. A hitch assembly as claimed in any one of claims 21
to 24, wherein the fastening means comprises a spigot
protruding from the clamp means, a socket in the universal
coupling to receive the spigot, and retaining means for

retaining the spigot in the socket,

28. A bicycle trailer comprizsing a frame having at its
one end a hitch assembly for connecting the bicycle trailer
to a towing bicycle and at its other end a ground-engagable

wheel, the hitch assembly comprising:

a clamp for clamping non-rotatably to a part of the towing
bicycle;

a universal coupling comprising a first part having
bifurcations and a second part having bifurcationg, the first
part and second part being connected together by a central
pivot block, the pivot block having one end portion extending
between the bifurcations of the first part, its other end
portion extending between the bifurcations of the second part,
a first hole through said one end portion and a second hole
through said other end portion, a first pivot pin extending
Ehrough aligned holes in the bifurcatione of the first part
and said first hole to provide a first pivot axis and a second
pivot pin extending thrcough aligned holes in the bifurcations
of the second part and said second hole to provide a second
pivot axis, the first part being attached non-rotatably to the
clamp and pivoting about said first pivot axie relative to the
block, the second part being attached non-rotatably to the
trailer frame and pivoting relative to the block about =aid
second pivot axig, the first pivot axis and second pivot axis
being perpendicular to each other and permitting pivoting of
the trailer, in use, about generally vertical and horizontal
axes, respectively, the first and second pivot axes being
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apaced apart with the first pivot axis disposed between the
clamp and the second pivot axis.

29, A hitch assembly for attaching a bicycle trailer to
a towing bicycle, the bic¢ycle trailer having a frame with
means for attachment of the hitch assembly at its cone end and
at its other end a ground-engagable wheel, the hitch.éssembly-

comprising:

a clamp for clamping non-rotatably to a part of the towing
bicycle;

a universal coupling comprising a first part having
bifurcations and a second part having bifurcations, the first
part and seccnd part being connected together by a central
pivet block, the pivot block having one end portion extending
between the bifurcations of the first part, its other end
portion extending between the bifurcations of the second part,
a first hole through said one end portion and a second hole
through said other end portion, a first pivet pin extending
through aligned holes in the bifurcations of the first part
and salid first hole to provide a first pivot axis and a second
pivot pin extending through aligned holes in the bifurcations
of the second part and said second hole to provide a second
pivot axis, the first part being attached non-rotatably to the
clamp and pivoting about said first piveot axis relative to the
block, the second part being attachable non-rotatably to the
trailer frame and pivoting about said second pivot axis, the
first pivot axis and second pivot axis being perpendicular to
each other and permitting pivoting of the trailer, in use,
about generally vertical and horizontal axes, respeactively,
the first and second pivot axes being spaced apart with the
first pivot axis disposed between the clamp and the second

pivot axis.
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