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7D I, EDWARD HUBBARD YONK-
ERS of 83 Eldredge Street, Newton, Mas-
sachusetts, United States of America, a citi-
zen of the United States of America, do

5 hereby declare the invention, for which I
prz(?' that a patent mag be granted to me,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement:~

10 " This invention relates to wheeled vehicles
and more particularly comprises a foldable
bicycle which is stiffened when erect by
cables.

Folding bicycles are not new; many are

15 found in the prior patent literature. Exam-
ples of the many prior United States patents
disclosin% folding bicycles are Nos.
1,584,314, 1,626,775, 1,863,859,
3,419,283 and 3,623,749. Typically the

20 bicycles shown in those patents exhibit a
general deficiency in stiffness as a result of
the necessity to compromise the structural
integrity of the frame in order to make them
foldable in the first place.

25 A ve?/ recently issued patent No.
3,990,717 shows a highly sophisticated and
complex collapsible bicycle. While it
theoretically may possess the necessary
structural stiffness, that can only be

30 achieved in practice when the parts are
made of costly materials and with extreme
accuracy, and with the attendant high cost.
Moreover, the assembly is very complicated
to fold and unfold, which would discourage

35 its use.

A principal and distinguishing feature of
the bicycle of the present invention is that
the specific means employed to effect a gre-
ater than typical order of size reduction and

40 simplification of operation and manufacture
is the very same means which provides an
order of stiffness to be found only in rigid
frame bikes of top quality. In other words
what ought to have been a compromise, the

45 melding of rigidity and plasticity in the same
device, has been achieved without com-
promise. What is new and unique in the
bicycle of this invention simultaneously pro-
vides a degree of flexibility, rigidity and

50 plasticity in the geometrical and operational

sense previously unavailable in folding bicy-
cles.

Another important feature of this inven-
tion not found in the prior art is the ability
to vary the fundamental geometry of the 55
bicycle frame itself. Heretofor adjustments
have only been possible in the seat and
handlebar height and angle. In the preferred
form of the present invention, in addition to
those conventional adjustments, the pedal 60
sprocket height and the angular position of
the seat tube can also be adjusted to
accommodate a particular user.

In accordance with one aspect of the pre-
sent invention there is provided a wheeled 65
vehicle comprising

a head tube and a down tube connected
together,

a bottom bracket assembly connected to
the rear end of the down tube, 70

a seat tube having its lower end pivotally
mounted on the bottom bracket assembly,

a chain-supporting stay (hereinafter chain
stay) having its forward end also pivotally
mounted on the bottom bracket assembly, 73

and a cable assembly for releasably retain-
ing the seat tube and chain stay in erect posi-
tions.

In accordance with a second aspect of the
invention, there is provided a collapsible 80
wheeled vehicle comprising,

a bottom bracket,

a head tube interconnected with the bot-
tom bracket,

a fork carrying a front wheel and mounted 85
on the head tube,

a seat tube pivotally mounted on the bot-
tom bracket and pivotable from an erect
first position wherein the center lines of the
head tube, fork and seat tube are coplanar 90
in a first plane to a collapsed position
wherein the seat tube extends toward the
head tube at an angle to the first plane,

a chain-supporting stay (hereinafter chain
stay) pivotally mounted on the bottom 95
bracket and carrying a rear wheel,

said chain stay being pivotable from a first
erect position wherein the rear wheel lies
rearwardly of the bottom bracket and in said
first plane to a collapsed position wherein 100
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the rear wheel lies forward of the bottom
bracket and is displaced from the first plane
to a second plane beside the front wheel,
and cable means for releasably retaining
5 the seat tube and chain stay in erect posi-
tions.

In accordance with a third aspect of the
invention, there is provided a collapsible
wheeled vehicle comprising

10 a frame having a head tube and bottom
bracket interconnected by a down tube,

a seat tube and a chain-supporting stay
(hereinafter chain stay) pivotaﬁy mounted
on the bottom bracket,

15 and a strut pivotally mounted on the bot-
tom bracket.

a first cable connected between the head
tube and chain stay and joining the seat tube
intermediate the ends of the first cable,

20 and a second cable connected between
the head tube and chain stay and joined to
the strut intermediate the ends of the second
cable,

each of said cables comprising a pair of

25 coextensive halves disposed on opposite
sides of the frame.

This invention will be better understood
and appreciated from the following detailed
description read in connection with the

30 accompanying drawings.

FIG. 1 is a side elevation view of a col-
lapsible bicycle constructed in accordance
with this invention;

FIG. 2 is a side view of the bicycle shown

35 in FIG. 1 with the stem of the handlebars in
the collapsed or folded position;

FIGS. 3 and 4 are side views of the bicycle
showing the manner in which the seat tube is
folded to collapse the bicycle;

40  FIG. 5 is a side view of the bicycle show-
ing the manner in which the chain stay carry-
ing the rear wheel is collapsed and suggest-
ing in broken lines an intermediate position
of the stay and rear wheel;

45 FIG. 6 is an enlarged fragmentary side
view showing the details of the bottom
bracket and the manner in which different
parts of the frame are connected thereto;

FIG. 7 is a fragmentary cross-sectional

50 view taken along the section line 7-7 of FIG.

FI1G. 8 is a fragmentary bottom view of
the bottom bracket looking in the direction
of sight line 8-8 in FIG. 6;

55 FIG. 9 is a front fragmentary view of the
head tube of the bicycle showing the manner
in which the cables are connected to it;

FIG. 10 is an enlarged fragmentary
cross-sectional view of the seat tube and

60 including the coupling between the cable
and the tube;

FIG. 11 is a cross-sectional view taken
along the section line 11-11 of FIG. 10;

FIG. 12 is a top plan view of the hand-

65 lebars and stem looking in the direction of

sight line 12-12 of FIG. 1 and suggesting in
broken lines the collapsed position of the
handlebars;

FIG. 13 is a fragmentary cross-sectional
view taken along section line 13-13 of FIG. 70
12;

FIG. 14 is a top plan view of the bicycle
viewed from the plane of sight line 14-14 of
FIG. 1;

F1G. 15 is a sketch suggesting how the 75
collapsed bicycle may be packed in a bag
carried over the shoulder;

FIG. 16 is a fragmentary view of an alter-
native embodiment of seat tube;

FIG. 17 is a fragmentary view of another &0
embodiment of collapsible frame made in
accordance with this invention; and

FIGS. 18 and 19 are fragmentary views of
a modified handlebar assembly.

The bicycle shown fully erected in FIG. 1 85
includes a frame 20, front and rear wheels
22 and 24, handlebars 26 and seat 28 in the
general fashion of all bicycles. The frame
assembly, however, is collapsible and incor-
porates many features which are markedly 90
different from the prior art.

Frame 20 includes a main frame member
30 having a down tube 32 and head tube 34.

The down and head tubes preferably are
lugged at their junction, but they may be 95
secured together by any other conventional
means. In the embodiment shown, there is

no articulation provided in the frame bet-
ween the down and head tubes. A bottom
bracket assembly 36 is rigidly secured to the 100
lower end of the down tube 32. The bottom
bracket assembly includes a pair of plates 38

and 40 and a bracket sleeve 42 (see FIGS. 7

and 8) in which are assembled the bearings,
axle, etc. (not shown) that form part of the 105
front sprocket assemblgr. The axis of the bot-

tom bracket sleeve 42 is perpendicular to
the axis of down tube 32 and the central
vertical plane of the bicycle.

Seat tube 50 that forms part of the frame
is composed of two pivotally interconnected
sections 52 and 54 which 1n turn are sup-
ported for pivotal movement on the bottom
bracket assembly 36. The lower section 52
of the seat tube 50 is pivotally connected to 115
the bottom bracket by a pin 56 that enables
the lower tube section 52 to pivot both back
and forth from the erect position of FIG. 1,
as illustrated in FIGS. 3 and 4. The upper
seat tube section 54 is pivotally connected to 120
the lower section 52 by a pin 58, and the
half sleeve extension 60 of the lower seat
tube section restricts pivotal motion of the
upper seat tube section 54 to a forward
(clockwise) direction with respect to the 1.
lower seat tube. The seat tube may be col-
lapsed by “breaking” the tube in a rearwars
direction with respect to the bottom bracket
assembly as shown in FIG. 3 and then again
aligning the upper and lower sections of the 130

110
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seat tube so that they lie approximately
parallel to down tube 32. The pin 56 which
connects the bottom section of the seat tube
52 to bottom bracket assembly 36 extends
5 through a sleeve 62 between the plates 38
and 40 of the bottom bracket, and the tube
62 and therefore the pin 56 in it are dis-
placed a few degrees from the perpendicular
to the down tube 32 so as to allow the seat
10 tube 50 along with the seat post 64 and seat
28 to assume the collapsed position without
interference with the head tube and hand-
lebars. As is evident in FIG. 10 the seat post
64 is adjustably anchored in the upper sec-
15 tion 54 of the seat tube by means of a binder
bolt 68 of generally conventional design.
The specific angular relationships between
seat tube 50 and down tube 32 as well as the
angular relationship between the other parts
20 of the frame are described in greater detail
below.

When the upper and lower sections of the
seat tube are aligned, safety lock 61 may be
used to prevent accidental collapse of the

25 seat tube. The lock 61 includes a ring 63

givoted on the upper tube 54 by means of

racket 65. The ring may be positioned

either in locking position shown in full lines

over the extension 60 of lower section 52 or

30 the unlocked position shown in broken lines
free of extension 60.

Frame 20 also includes a pivotally
mounted chain stay assembly 70 composed
of a pair of rearwardly extending arms 72

35 and 74 rigidly connected to a sleeve 76 at
their forward ends (see FIG. 8), which in
turn is connected by a pin 78 to the bottom
bracket assembly 36. The rear ends of the
arms 72 and 74 carry dropout plates 80 that

40 support the rear wheel 24 with its rear
sprocket assembly 81, as shown in FIGS. 1
and 14. The axis of pin 78 (and sleeve 76
that supports the chain stay assembly) is
displaced approximately 9° from the axis of

45 bottom bracket sleeve 42 which supports
the front sprocket assembly. This angular
relationship of the two axes enables the
bicycle to collapse in the compact bundle
shown in FIG. gas is described more fully

50 below.

Front wheel 22 is carried in the dropouts
90 of fork 92 which in turn is supported in
head tube 34 by a head set, the details of
which form no part of the present invention.

55 The fork is connected to the handlebar stem
95 which is articulated at 96 as shown in
detail in FIGS. 12 and 13. The stem 95 car-
ries an elbow 98 which extends horizontally
from the stem top 97 at an angle of 45° from

60 the central vertical plane of the bicycle, and
the end of the elbow pivotally supports the
lower horizontal extension 100 of the hand-
lebars 26 in the clamp 99 operated by the
cam handle 220. The 45° displacements of

65 the elbow and the extension 100 of the

handlebars enable the handlebars to swing
in a pivotal motion as suggested in FIG. 2
from the erect position wherein the hand-
lebars 26 are disposed precisely perpendicu-

lar to the central vertical plane of the bicycle 70
and parallel to the axis of the front wheel 22
are established by the dropouts 90, to a col-
lapsed position wherein the handlebars are
folded downwardly so as to lie immediately
adjacent to and substantially parallel to the 75
head tube 34 with the line of the grips 26a
and 26b disposed in a plane substantially
parallel to the front wheel 22. The bicycle in
the embodiment shown carries a single
brake hand lever 102 that operates the front 80
brake assembly 103 supported on the fork

92 in conventional fashion. Obviously a sec-
ond brake could be included.

In FIGS. 18 and 19 a modified handlebar
assembly is shown. While in the first 85
described embodiment the post 101 of
handlebar 26 is displaced from the central
vertical plane of the bicycle, in the preferred
embodiment of FIGS. 18 and 19 it is not, so
that grips 26¢ and 26d are substantially the 90
same length.

A more significant change in this prefer-
red design resides in the handlebar post con-
struction and safety lock. In the first embod-
iment, the handlebar is maintained erect by 95
cam 103 of the cam handle 220, whic
pinches the clamp 99 of elbow 98 closed. In
this embodiment a safety lock is added to
the handlebar assembly in the form of a
tubular extension 105 that telescopes into
the cavity 107 in handlebar post 109. When
the handlebar is erect, the extension 105 is
lowered so that its lower end which carmes
spring loaded catch 111 engages the head
113 of the bolt 115 in front %rake assembly
117. In the position shown in FIG. 18, the
extension locks the handlebar in place, and
should the cam handle 220 turn so as to
relieve the pressure on the clamp 99, the
handlebar will nevertheless remain erect. To
collapse the handlebar, the catch 111 is
pressed to disengage the brake bolt head
113 and the extension 105 is telescoped into
the cavity 107 in post 109. The cam handle
is then loosened and the post 109 can pivot
to the collapsed position just as in FIG. 2.

The front sprocket 110 carries conven-
tional cranks and pedals 112 and 114, and
the drive chain 116 extends from the front
sprocket to the rear sprocket assembly 81.
In the embodiment shown, a derailleur is
employed for changing the chain position on
the various rear sprockets of the rear sproc-
ket assembly 81 on the axle of the rear
wheel 24. The rear sprockets and derailleur
may be of conventional design and their
details from no part of the present inven-
tion.

The erected frame is held rigid by top and
bottom cable assemblies 130 and 132, 130

100
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respectively. The top cable assembly 130
extends along each side of the frame from
the rear wheel dropout plates 80 and
engages the upper section 54 of the seat
5 tube 50 and the head tube 34. The ends 134
and 136 of cable 138 of the cable assembly
130 are pivotally pinned to the dropout
lates 80 on each side of the rear wheel 24.

e intermediate section of each side of the
cable is adjustably secured to a cable block
140 which in turn is releasably attached to a
post 142 formed as an integral part of the
upper seat tube section 54, and the forward
bite of the cable 138 is looped about the
head tube 34 and retained in place by the
cable retainer assembly 144.

The cable block 140 is composed of upper
and lower sections 146 and 148 secured
together by means of a pair of screws 150
that clamp the cable between the two sec-
tions. The lower section 148 of the block has
a recess 152 which receives the post 142 so
as to firmly hold the block on the seat tube
when the bicycle is erected. The cable
assembly 130 also includes a turnbuckle 154
ad)acent one end that enables the assembly
to be adjusted and to assure proper tension
on the cable when the bicycle s erect.

As is evident in FIGS. 1 and 10, when the
30 bicycle is erect, the lower member 148 of

block 140 is mounted on post 142, and seat.
tube 50 is elevated and straightened. The
position of pin 58 joining the upper and
lower seat tube sections, the position of
35 block 140 on cable 138, and the position of
Ein 56 which supports the lower end of the
ottom seat tube section 52 on the bottom
bracket assembly are such that the seat tube
acts as an over center toggle when erected
40 so that the several parts controlled by the
cable are held in fixed relationship to one
another. The locking ring assembly 61
further assures against collapse of the seat
tube.

The lower cable assembly 132 extends
along each side of the frame from the rear
wheel dropout plates 80 over a pivotally
supported strut 160 to the cable retainer
assembly 144 on head tube 34. In detalil,
50 cable assembly 132 includes a cable 162

which is folded upon itself like cable 138,
and its free ends are anchored to the two
dropout plates 80. A lower cable block 164
is carried on the cable 162 as shown in
55 FIGS. 1 and 6, and the cable block is
removably mounted on the Jower end of
strut 160 by means of fasteners 168. Strut
160 is pivotally supported on the bottom
bracket assembly plates 38 and 40 by means
60 of its sleeve 170 which is carried on
threaded axle 172 and secured in place by
nuts 174. The axis 176 of the axle 172 is
perpendicular to the central vertical plane of
the bicycle and parallel to the axis of sleeve
65 42. Consequently, when the strut is col-

10

15

45

lapsed as shown in FIG. § its center line is
substantially parallel to the center of down
tube 32 of the frame. The lower cable
assembly also includes a turnbuckle 180
adjacent one end for adjusting the length of 70
the lower cable. This is explained in greater
detail below.

FIGS. 1-5 illustrate the manner in which
the erected bicycle may be collapsed, and
the sequence of steps illustrated in those
drawings is described in detail below. In
FIG. 2 the handlebar stem post 101 is
shown being folded from the erect or
straight line position of FIG. 1 to the fully
collapsed position wherein the upper section
of the stem lies substantially parallel to the
head tube 34 with the handlebar grips 26a
and 26b disposed at right angles to their
normal position and lying closely parallel to
the plane of front wheel 22. If the hand-
lebars are of the form shown in FIGS. 18
and 19, they are obviously folded down in
similar fashion. Next, as shown in FIGS. 3
and 4 the seat tube is collapsed by opening
safety lock 61 and pulling the hand strap
175 rearwardly. The hand strap 175 is pro-
vided for that urFose on the top of the bot-
tom section 52 of the seat tube 50. By col-
lapsing the seat tube in that manner, tension
is relieved from the upper cable assembly
130 so that the upper cable block 140 may
be disconnected from the post 142 on the
seat tube, and thereafter the seat tube may
again be straightened but collapsed along
the down tube 32 of the frame. Because of
an angle of approximately 4° between pin 56
and a line perpendicular to the central verti-
cal plane of the bicycle, when the seat tube
is collapsed, the upper end of the post 64
which supports seat 28 clears the head tube
34 and lies very closely adjacent to it. It will
be appreciated that in the absence of this
angular displacement of pin 56, the seat
tube would not be capable of collapsing as
fully as is shown, and a less compact assem-
bly would result.

The next step in collapsing the bicycle is
to lift the down tube 32 so as to allow the
chain stay 70 which supports the rear wheel
24 to pivot counterclockwise about the bot-
tom bracket pin 78. Because the cable block
140 is disconnected from the seat tube
assembly 50 and therefore applies no
restraint upon the chain stay, the chain stay
may swing under the down tube, and the
strut 160 simultaneously is allowed to pivot
counterclockwise on the bottom bracket so
that it too lies along the bottom of down
tube 32. Because of the approximately 9°
angle between the axis of the pin 98 and the
perpendicular to the central plane of the
bicycle, as the chain stay swings counter -
lockwise, the rear wheel 24 is displaced
from the plane of the front wheel 22 and
moves to a position directly beside it. In this 130

80

85

90

95

100

105

110



5 1603 329 S

manner, the bicycle is fully folded as is
shown in FIG. 5.

As shown in FIG. 1 (and omitted from

other figures for clarity), a pouch 210 is car-

5 ried on the rear side of the lower section 52

of seat tube 50, beneath strap 175, and that

pouch when opened releases a large flexible

cover 212 which is designed to enclose the

fully folded bicycle. In FIG. 15 cover 212 is

10 suggested enclosing the fully folded bicycle,

and shoulder strap 214 provided on the

cover enables the assembly to be carried
conveniently on the shoulder.

To erect the bicycle from the fully folded
condition, the procedure described above is
reversed. Thus, first the chain stay is pivoted
clockwise about the bottom bracket so as to
orient the rear wheel in the proper position
with respect to the front wheel. The
20 operator must be sure that the lower cable

block 164 of Jower cable assembly 132 is
securely fastened to the bottom strut 160.
Next, the seat tube is erected by mounting
the cable block 140 on the post 142 and
25 thereafter straightening the tube so that the
upper and lower sections are aligned with
the pin 58 connecting them crossing over
the center line between the point where the
cable block 140 connects to the tube and the
30 point where pin 56 joins the lower end of
the seat tube section 52 to the bottom brac-
ket assembly. As the last step of the
assembling operation, the user unfolds the
stem of the handlebars 26 and secures the
35 stem in the erect position by means of the
fastener 220. If a pouch and cover is
included in the assembly, the cover 212
must of course be repacked in pouch 210.
In the embodiment shown the front cable
40 retainer assembly 144 includes a post 200
over which the lower cable is looped and
under which the upper cable is looped, as
suggested in FIGS. 1 and 9. An anti-chaffing
pad 202 separates the bites of the two cables
45 as they loop about the post 200, and a clamp
and fastener are employed to retain the
assembly together. If desired a second pad
could be placed beneath both cables to pro-
tect the head tube. While in the embodi-
50 ment shown the cables cross one another on
the side of the head tube immediately adja-
cent the post 200, it will be appreciated that
that is not essential, and other types of
anchors can be employed to secure the
55 cables to the head tube.

In FIG. 16, another form of seat tube is
shown. In this embodiment, the seat tube is
not foldable as in the first described embod-
iment. Rather, seat tube 250 is made in one

60 piece and pivoted at its lower end (not
shown) to the bottom bracket assembly 36

in the same manner as the bottom section 52

of the seat tube 50 in the embodiment of

- FIG. 1. Seat tube 250 carries a bracket 252
65 that slidably supports a block mounting peg

254 as suggested by arrow 256. Peg 254 is
supported in its elevated position by the
toggle lever 258 whose arm 260 is pivotally
connected to the lower end of the peg.
When the lever is in the position shown in 70
FIG. 16, its pin 262 rests on flange 264 so
that peg 254 cannot move downwardly from
the position shown in the drawing. How-
ever, if the toggle lever 258 is pivoted
clockwise from the position shown about its 75
pivotal connection 266 with the bottom of

eg 254 s0 as to unseat the pin 262 from the
Hange 264. peg 254 is then permitted to
descend from the position shown in FIG. 16.

To erect the seat post 250 to the operative 80
position, the upper cable lock 140 is
mounted on the top of peg 254 in the same
manner as shown in FIG. 10. This may be
done either with the seat post 250 pivoted in
a somewhat forwardly extending position 85
towards the down tube or in the erect posi-
tion shown in FIG. 16. With the seat post
250 in the erect position and the block 140
on peg 254, the toggle lever 258 is moved to
the position shown in FIG. 16 with the pin 90
262 resting on flange 264. The over-center
action of pin 262 with respect to the axis of
peg 254 insures that the seat post will
remain erect under the control of the upper
cable assembly 130. 95

In FIG. 17, a modified form of the bicycle
is shown. Essentially the difference between
the bicycle of FIG. 17 and that shown in
FIG. 1 is in the arrangement of the cable
assembly and the configuration of the seat 100
post. These changes reduce the cost of man-
ufacturing the bicycle.

The bicycle of FIG. 17 includes a down
tube 32, head tube 34, chain stay 70, strut
160, front and rear wheels 22 and 24, seat 105
28 and handlebar 26, all substantially iden-
tical to those in FIG. 1. The seat tube 280
however is made of one piece much like the
seat tube 250 in FIG. 16. The cable assem-
bly is formed from a single cable 282 which 110
extends from the dropout plates 80 at the
rear wheel and over }t))lock 164 and about
anchor 284 on the head tube 34, to the
block 140 connected to the pin 286 at the
upper end of the seat post 280. As in the 115
embodiment of FIG. 1, the cable is folded
upon itself so that the two ends are actually
connected to the dropout plates 80 on the
opposite sides of the rear wheel 24 and the
bite of the cable is attached to the block 120
140. An elasticized cord 288 separately
connects the seat tube 280 to the dropout
plates 80 for purposes which will become
apparent below.

en the bicycle is erect as shown in 125
FIG. 17, cable 282 acts in tension in
response to a downward force applied to the
frame, as for example by a rider seated on
saddle 28, to maintain the angular relation-
ships between down tube 32, chain stay 70 130
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and head tube 34. The legs 290 of cable 282
will prevent the seat post 280 from pivoting
counterclockwise as viwed in FIG. 17 with
respect to the down tube 32. In a similar
fashion, the legs 292 of cable 282 will pre-
vent the chain stay 70 from pivoting clock-
wise with respect to the bottom bracket
assembly 36. To collapse the bicycle the
operator need only fold the handlebar 26 in
the same fashion as described above,
remove cord 288 so as to permit the seat
post 280 to pivot clockwise so as to assume a
position substantially identical to that of the
seat tube in FIG. 4, and thereafter lift the
bottom bracket assembly 36 to allow the
chain stay 70 and strut 160 to pivot to the
position suggested for the first embodiment
in FIG. 5. Cord 288 merely serves generally
to maintain the orientation of the various
lE_arts of the frame in the position shown in

1G. 17 when the bicycle is erect but free of
any substantial vertically applied load such
as i1s impressed upon the frame by a rider.

Having descn’ged this invention in detail
it will be apprecitaed that its many advan-
tages set forth in the introduction are in fact
attained. For example, in the preferred
embodiment shown in FIG. 1, the angle of
the seat post 50 may be adjusted so as to
accommodate the particular user by varying
the position of block 140 on cable 130. Simi-
larly, the height of the axis of the front
sprocket 110 may be adjusted by means of
the turnbuckle on the lower cable 132. By
shortening the length of cable 132, the axis
of sprocket 110 will be raised.

e cable assemblies not only provide
rigidity to the frame by means of the trian-
gulation as viewed in elevation, but provide
stiffness to the frame as well by virtue of the
triangulation formed by the two sides of the
cable particularly between the seat post and
the dropout plates 80 as viewed in FIG. 14.
It will be noted in that figure that the two
sides of upper cable assembly 130 diverge
from the block 140 in a rearward direction
to form a triangular configuration which
resists any swaying of the chain stay 70 out
of the vertical center plane of the bicycle.
Typically the distance between anchors 134
and 136 is approximately 5 1/4 inches, and
the cables are less than an inch apart at
block 140. Similarly the legs 162 diverge
rearwardly from the block 164 where they
substantially touch one another to the drop
out plates 80 approximately 5 1/4 inches
apart.

It will also be appreciated that while the
application describes a cable, any tensile
means may be employed to form the tension
member about the perimeter of frame and
apply compression to the frame components
which radiate from the bottom sprocket
assembly. For example, a chain com osed of
a series of links could be used in place of a

cable, and the word cable as used herein is
deemed to be generic to such devices.

It will also be appreciated that while the
invention is described as incorporated into a
bicycle. many of the teachings of this inven-
tion may find utility in a tricycle or in a
motor driven vehicle such as a moped.

Numerous modifications may be made to
the specific embodiments illustrated and
described within the scope of this invention
as defined by the appended claims.

WHATI CLAIM F

1. A wheeled vehicle comprising

a head tube and a down tube connected
together,

a bottom bracket assembly connected to
the rear end of the down tube,

a seat tube having its lower end pivotally
mounted on the bottom bracket assembly,

a chain-supporting stay (hereinafter chain
stay) having 1ts forward end also pivotally
mounted on the bottom bracket assembly.

and a cable assembly for releasably retain-
ing the seat tube and chain stay in erect posi-
tions.

2. A wheeled vehicle as defined in claim
1, characterised by said cable assembly hav-
ing cable means on each side of the vehicle
interconnecting the head tube with the seat
tube and with the chain stay.

3. A wheeled vehicle as defined in claim
2 further characterised by

said cable assembly further interconnect-
ing the seat tube and the chain stay.

4. A wheeled vehicle as defined in claim
2 or claim 3 further characterised b

a strut extending downwardly from and
pivoted to the bottom bracket assembly,

said cable assembly interconnecting the
strut with the head tube and chain stay.

5. A wheeled vehicle as defined in claim
4 further characterised by

means for varying the effective length of
the cable between the head tube and chain
stay,
gnd means for varying the effective length
of the cable between the head tube and strut
whereby the height of the bottom bracket
ma6y be adjusted to suit the rider.

. A wheeled vehicle as defined in claim
2 further characterized by

means for varying the effective length of
the cable means between the head tube and
the seat tube whereby the distance between
the seat and a vertical line through the bot-
tom bracket assembly may be adjusted to
suit the rider.

7. A vehicle as defined in claim 4
further characterized by

said seat tube including upper and lower °

sections which are in substantial alignment
when the vehicle is erected,

a pivotal connection joining the upper
and lower sections of the seat tube and the
bottom bracket assembly and a connection
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between the cable means and the seat tube,
said pivotal connection between the
upper and lower sections of the seat passing
over center with respect to the connection
5 between the cable means and seat tube and
between the lower section and the bottom
bracket assembly when the vehicle is
erected acting as a toggle to releasably
retain the vehicle erect. '

10 8. A wheeled vehicle as defined in claim
1 further characterized by

a fork carrying a front wheel carried on
the head tube, a rear wheel mounted on the
chain stay,

15  the axis of the pivotal connection between
the chain stay and bottom bracket assembly
being non-perpendicular to the central ver-
tical plane of the vehicle permitting the rear
wheel to lie in a plane beside the plane of

20 the front wheel when the chain stay is
pivoted on the bottom bracket assembly to a
collapsed position.

9. A vehicle as defined
further characterized by

25 a fork carrying a front wheel carried on
the head tube,

a rear wheel mounted on the chain stay,
the axis of the pivotal connection between
the chain stay and bottom bracket assembly

30 being non-perpendicular to the central ver-
tical plane of the vehicle permitting the rear
wheel to lie in a plane beside the plane of
the front wheel when the chain stay is
pivoted on the bottom bracket assembly to a

35 collapsed position.

10. A vehicle as defined in claim 8
further characterized by

a stem carrying a handlebar secured to the
fork,

40  and means forming part of the stem enabl-
ing the stem and handlebar to be folded
downwardly to lie closely adjacent the fork
and front wheel when the vehicle is col-
lapsed.

45 11. A vehicle as defined in claim 7
further characterized by

said cable assembly and cable means
including a first cable section secured at one
end to the end of the chain stay away from

50 the bottom bracket assembly and at the
other end to the head tube,

said first cable section being connected
intermediate its ends to the lower end of the
strut,

55 and means for adjusting the length of the
first cable section.

12. A vehicle as defined in claim 11
further characterized by
said cable assembly and cable means

60 including a second cable section secured at
one end to the end of the chain stay away
from the bottom bracket assembly and at
the other end to the head tube,

said second cable section being connected
65 intermediate its ends to the seat tube,

in claim 7

and means for adjusting the length of the
second cable section between the seat tube
and the head tube.

13. A vehicle as defined in claim 1
further characterized by 70

a seat mounted on the top of the seat
tube,

the axis of the pivotal connection between
the seat tube and bottom bracket assembly
being non-perpendicular to the central ver- 75
tical plane of the vehicle whereby the seat
lies beside the head tube when the vehicle is
collapsed.

14. A collapsible wheeled vehicle com-
prising, 80

a bottom bracket,

a head tube interconnected with the bot-
tom bracket,

a fork carrying a front wheel and mounted
on the head tube, 85

a seat tube pivotally mounted on the bot-
tom bracket and pivotable from an erect
first position wherein the center lines of the
head tube, fork and seat tube are coplanar
in a first plane to a collapsed position 90
wherein the seat tube extends toward the
head tube at an angle to the first plane,

a chain-supporting stay (hereinafter chain
stay) pivotally mounted on the bottom
bracket and carrying a rear wheel, 95

said chain stay being pivotable from a first
erect position wherein the rear wheel lies
rearwardly of the bottom bracket and in said
first plane to a collapsed position wherein
the rear wheel lies forward of the bottom
bracket and is displaced from the first plane
to a second plane beside the front wheel,

and cable means for releasably retaining
the seat tube and chain stay in erect posi-
tions. 105

15. A vehicle as defined in claim 14
further characterized by

said cable means including a cable inter-
connecting the head tube and seat tube,

and toggle means incorporated into the
seat tube for holding the seat tube in the
erect position.

16. A vehicle as defined in claim 14
further characterized by

said cable means including a cable inter-
connecting the chain stay and the head tube.

and a strut mounted on the bottom brac-
ket and engaging the cable between the stay
and head tube.

17. A vehicle as defined in claim 16
further characterized by

said strut being pivotably mounted on the
bottom bracket and being movable from a
first position wherein it extends downwardly
from the bottom bracket to a second posi-
tion wherein it extends from the bracket
toward the head tube.

18. A collapsible wheeled vehicle com-
prising

a frame having a head tube and bottom

100

110

115

120

130
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bracket interconnected by a down tube
a seat tube and a chain-supponiné stay
(hereinafter chain stay) pivotally mounted
on the bottom bracket,
5 and a strut pivotally mounted on the bot-
tom bracket,
a first cable connected between the head
tube
and chain stay and joining the seat tube
10 intermediate the ends of the first cable,
and a second cable connected between

the head tube and chain stay and joined to-

the strut intermediate the ends of the second
cable,

each of said cables comprising a pair of
coextensive halves disposed on opposite
sides of the frame.

19. A collapsible wheeled vehicle as
defined in claim 18 further characterized by

the connection between the seat tube and
first cable including a toggle means for
retaining the seat tube in an erect position

15

20

le means is closed. '
Wh2e(;1. th.f\mgogllapsible wheeled vehicle as

defined in claim 19 further characterized by
said toggle means including a pivoted
joint in the seat tube. - )

21. A collapsible wheeled vehicle as
defined in claim 20 further characterized by

said seat tube being a rigid member,

and said toggle means including a pivot-
ally mounted lever and sliding peg for
releasably anchoring the first cable to the
seat tube.

22. A collapsible bicycle substantially as
hereinbefore described "with reference to
and as shown in the accompanying draw-
ings.

VENNER, SHIPLEY & CO.,
Chartered Patent Agents,
RU%P)' Chambers,

2, Rugby Street,
London, WCIN 3QU.
Agents for the Applicant.

30

35
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