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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention In general relates to bicycles, and in particular to improvements
In tandem bicycles.

BACKGROUND OF THE INVENTION

[0002] The tandem bicycle 1s a form of bicycle designed to be ridden by more than one
person. The term tandem refers to the seating arrangement that is fore to aft, not side-by-side.
Compared to a conventional bicycle, a tandem has double the pedaling power with only slightly
more frictional loss In the drivetrain. Tandem bicycles have about the same wind resistance as
a conventional bicycle. High-performance tandems may weigh less than twice as much as a
single bike, so the power-to-weight ratio may be slightly better than that of a single bike and
rider. On flat terrain and downhill, most of the power produced by cyclists Is used to overcome
wind resistance, so tandems can reach higher speeds than the same riders on single bicycles.
However, tandem bicycles may be slower on climbs, in part due to the need for a high level of
coordination between the riders, especially if the physical abilities of the two riders are very
different, requiring a compromise on cadence.

[0003] In conventional tandems, the front rider steers as well as pedals the bicycle and iIs also
known as the captain, pilot, or steersman; the rear rider only pedals and is also known as the
stoker, navigator, or rear admiral. On most tandems two sets of cranks are mechanically linked
by a timing chain and turn at the same rate. The transfer of power from all pedals to the rear
wheel requires a drive train. Typically, the front most crankset turns the timing chain, which In
turn connects to the rear crankset, which transfers this power to the drive chain that connects
to the rear wheel. This configuration is called crossover rear drive, and requires both of the
rear riders crank arms to have chainrings mounted. Tandem riders may choose to synchronize
their pedaling through in-phase (IP) or out-of-phase (OOP) pedaling. In in-phase pedaling,
each rider's cranks are In the same or opposite clock positions at any point in time. In out-of-
phase pedaling, both riders have their cranks in differing non-opposite positions.

[0004] Bicycles, including tandem versions, are built on a frame to which wheels and other
components are fitted. The frame Is typically constructed from a series of tubes arranged as
triangles. A diamond frame 10 typically i1s formed of two triangles, as shown In prior art FIG. 1,
a main triangle 12 and a paired rear triangle 14. The main triangle 12 has a head tube 16, top
tube member 18, down tube 20, and seat tube 22. The rear triangle 14 includes the seat tube
22, and paired chain stays 24 and seat stays 26. The head tube member 16 contains the
headset, the steering bearings for the fork 28 via the steerer tube, and interfaces with the
steering handlebars 30. The fork 28 secures the steerable front wheel 32, while the junction of
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the chain stays 24 and seat stays 26 acts as an attachment point for the rear wheel 34. The
top tube member 18, or cross-bar, connects the top of the head tube member 16 to the top of
the seat tube 22. The seat tube 22 accommodates the post 36 from the seat 38 or saddle.

[0005] Traditional tandem bicycles have certain drawbacks that include a long wheelbase of
that reduces the portability and maneuverability of the bicycle, as well as storage and transport
of the bicycle. The rear rider of a tandem bicycle has no control over the steering of the
bicycle, and Iin general the forward field of vision of the rear rider is impaired by the front rider.
Furthermore, besides reducing the rear rider's view, the seating arrangement of a tandem
bicycle also separates the riders from each other so that they cannot interact or communicate
easlly. The separation of the riders on a tandem bicycle I1s a serious detriment for social or
leisure riding. In fact, riders on a tandem bicycle may feel more isolated from one another than
If they were riding side-by-side on separate standard bicycles. The lack of the rear rider's
control, sense of participation, and separation from their fellow rider i1s potentially detrimental to
their experience of riding a tandem bicycle.

[0006] An example of a short tandem that can be ridden by a single rear rider is known for
example as the "Buddy Bike" (US Patent No. 5,503,419) with the first distance between the
head tube and front seat post is typical or near Union Cycliste Internationale (UCI) standard
teachings, rather the short length of said tandem types is derived by shortening the second
distance between the front seat tube and rear seat tube compared to standard length
tandems. The short tandem Buddy Bike has a front distance that is 17 percent greater than the
rear distance. While a standard UCI racing tandem has a first distance of 75-90 percent of the
second distance. The UCI| tandem's first distance i1s typical of all bicycle prior art. The UCI
tandem are not like short tandems, and the second distance Is greater in length due to added
space for the rear rider to get into a long aerodynamic body shape, thus the first position would
be less. As a result the first distance reduction can be construed to be unrelated to frame
shortening technology. Other prior art tandem bicycles are disclosed in DE 9209411 U1, which
discloses the closest prior art according to the preamble of claim 1, and JP $62108096 U.
Thus, there exists a need for a more compact and easily transportable tandem bicycle that
Increases the involvement and participation of the rear rider.

SUMMARY OF THE INVENTION

[0007] A tandem bicycle Is provided that iIs compact and easily transportable, while increasing
the involvement and participation of the shorter of the two riders. A tandem bicycle Is provided
that has a shortened wheel base between the front and rear wheels that allows a rider to ride
comfortably alone from either the front or rear seats, or with a passenger in the front seat. The
frame length of a tandem bicycle is comparable to a standard single seat bicycle. The reduced
proximity between riders, and the ability to steer from both the front or rear seats on the
tandem bicycle improves the level of participation and interaction between the riders. In certain
embodiments, the wheelbase 1s reduced by bringing the front wheel closer to the front seat
position. A reduced diameter front wheel i1s provided to accommodate rotational clearance of
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the front pedals thereby allowing two riders to ride on bicycle frame with a length common to
single rider bicycle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The subject matter that is regarded as the invention is particularly pointed out and
distinctly claimed in the claims at the conclusion of the specification. The foregoing and other
objects, features, and advantages of the invention are apparent from the following detailed
description taken in conjunction with the accompanying drawings in which:

FIG. 1 illustrates a typical prior art bicycle frame;

FIG. 2 Illustrates a side perspective view of a tandem bicycle according to an embodiment of
the Invention;

FIG. 3 illustrates a top perspective view of a tandem bicycle according to an embodiment of the
Invention;

FIG. 4 lllustrates a side elevation perspective view of a tandem bicycle according to an
embodiment of the invention;

FIG. 5 illustrates a front and rear rider riding the tandem bicycle according to an embodiment
of the iInvention; and

FIG. 6 illustrates a rear rider in the rear seat controlling the tandem bicycle according to an
embodiment of the invention.

[0009] The detailled description explains the preferred embodiments of the invention, together
with advantages and features, by way of example with reference to the drawings.

DESCRIPTION OF THE INVENTION

[0010] An Inventive tandem bicycle Is provided that is compact and easily transportable, while
Increasing the involvement and participation of the shorter of the two riders. Embodiments of
the inventive tandem bicycle have a shortened wheel base between the front and rear wheels
that allows a rider to ride comfortably alone from either the front or rear seats, or with a
passenger in the front seat. The frame length of the inventive tandem bicycle 1s comparable to
a standard single seat bicycle. The reduced proximity between riders, and the ability to steer
for both the front or rear seats on the Inventive tandem bicycle improves the level of
participation and interaction between the riders. In embodiments the wheelbase 1s reduced by
bringing the front wheel closer to the front seat position.
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[0011] It is to be understood that in instances where a range of values are provided that the
range 1Is Intended to encompass not only the end point values of the range but also
Intermediate values of the range as explicitly being included within the range and varying by
the last significant figure of the range. By way of example, a recited range of from 1 to 4 is
Intended to include 1-2, 1-3, 2-4, 3-4, and 1-4.

[0012] Referring now to FIGS. 2-4 an embodiment of the inventive tandem bicycle 1s shown
generally at 40, with like numbers shared between figures. The embodiment of inventive
tandem bicycle 40 s built on a diamond frame consisting of two triangles, as was previously
shown In FIG. 1, a main triangle 12 and a paired rear triangle 14. The main triangle 12 consists
of the head tube member 16, top tube member 18, down tube member 20, rear seat tube 22,
and 1s bisected by front seat tube 22'. In certain embodiments of an inventive tandem bicycle,
the overall length (L1otg) Of the top tube member 18 i1s comparable to a typical prior art bicycle

designed for a single rider per FIG. 1. It Is appreciated that iIn some embodiments, top member
18 1s omitted to create greater clearance for a rear rider at the expense of weakened frame. In
such instances where top tube 18 Is omitted, the frame Is strengthened by conventional
techniques such as frame material choice or Iincreased tubular diameter for down tube
member 20. As seen In FIG. 2, the overall length of the top tube member 18 Is made up of two
subsections: a first length (L4) from the head tube member 16 to the front seat tube 22', and a

second length (L2) from the front seat tube 22' to the back seat tube 22. The rear triangle 14 i1s
defined by the rear seat tube 22, and paired chain stays 24 and seat stays 26. The head tube
member 16 contains the headset, and the steering bearings for the fork 28 via the stem 62,
and interfaces with the steering handlebars 30. The fork 28 secures the steerable front wheel
32, while the junction of the chain stays 24 and seat stays 26 acts as an attachment point for
the rear wheel 34. The top tube member 18, or cross-bar, connects the top of the head tube
member 16 to the top of the rear seat tube 22 and front seat tube 22" in certain embodiments,
while In other embodiments, the top bar member 18 1s omitted. The rear seat tube 22
accommodates or engages the post 36 from the rear seat 38 or saddle, while front seat tube
22' accommodates or engages the post 36' from the front seat 38'. Both the front seat 38" and
rear seat 38 are removably and adjustably attached to their respective seat tubes 22' and 22
via seat posts 36" and 36, respectively. In certain embodiments, an angle a of between 150
and 170 degrees Is defined between the horizon for the orientation shown and the line
between the tops of posts 36-36". According to the invention, the bottom of front seat tube 22’
has a downward extension tube 58 extending below the down tube member 20 that is attached
to a front bottom bracket to hold and engage a timing or front crankset 42 and front pedals 44,
which drives or turns a timing chain 46 suspended with a timing chain adjuster 48, to adjust the
timing chain 46. The timing chain 46 In turn connects to the rear crankset 50 attached to rear
pedals 52, which transfers this power to the drive chain 54 that connects to the rear wheel 34
via gear set 56. The rear seat tube 22 holds or engages the rear crankset 50 and terminates at
the Intersection of the down tube 20 and the rear chain stays 24. Together, the timing chain 46
and drive chain 54 form a power transmission that may be operated by a first and a second
rider either individually or together, while seated in the front seat 38, rear seat 38, or both.

[0013] The handle bar 30 iIs movably connected to the head tube member 16 via stem 62 of
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the tandem frame. In certain inventive embodiments, the stem 62 may be similar to the up and
down adjustable stem found on folding bikes, or the stem 62 has a hinge 63 for easier

transportation in a similar fashion to stems used on folding bikes. Additionally, it Is appreciated
that the stem 62 may be adjusted to different angles front to back.

[0014] The handle bar 30 Is adapted to be manipulated by either at least one of the first or
second riders sitting on the front 38" or back seat 38 as shown In FIGS. 5 and 6. FIG. 5
llustrates a front and rear rider riding the tandem bicycle. FIG. 6 illustrates a rear rider in the

rear seat controlling the tandem bicycle. In certain inventive embodiments, the handle bar 30
Includes elongated handle bars adapted to allow a rider positioned on the back seat 38 to be
able to steer from the back seat 38.

[0015] In the Inventive embodiment of the tandem bicycle 40, a first distance (L) between the

head tube member 16 and front seat tube member 22" is less than 75 percent the length of a
second distance (Lo) between the rear seat tube member 22 and the front seat tube member

22'. In still other embodiments, the distance (L4) between the head tube member 16 and said

front seat tube member 22" is less than 50 percent the length of the top tube member 18. The
iInventive tandem with a first distance being less than 75 percent of the second distance or
even less than 50 percent of the second distance, thereby providing advantages of handling,
transport, and unparalleled utility for the single rider.

[0016] In the Inventive embodiment of the tandem bicycle 40, the distance (L4) between the

head tube member 16 and the front seat tube member 22’ is less than 35.6 cm (14 inches). In
other inventive embodiments, the distance (L4) between the head tube member 16 and the

front seat tube member 22" 1s 15.2 cm (6 inches).

[0017] In other Inventive embodiments of the tandem bicycle 40, a wheel base distance (L3)
between the front 32 and the back wheels 34 I1s 105.4 cm (41.5 inches), and the distance (L4)

between the head tube member 16 and the front seat tube member 22" i1s less than 35.6 cm
(14 Inches).

[0018] In other Inventive embodiments of the tandem bicycle 40, the diameter of the front
wheel 32 is less than the diameter of the back wheel 34.

[0019] In other Inventive embodiments of the tandem bicycle 40, the front seat tube member
22" downward extension tube 58 extends below the down tube member 20, such that an angle
between the riding surface and the down tube member Is greater than 20 degrees.

[0020] In other Inventive embodiments of the tandem bicycle 40, the rear seat tube member
22 has a upward extension tube 60 above the top tube member 18 that engages the rear seat
post 36. The upward tubular extension tube 60 Is reinforced and serves as a strengthening
member for the rear seat post 36.
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[0021] In an embodiment of the tandem bicycle 40, the front pedals 44 form a set of left and
right pedals for the front seat 38" that define left and right crank rotational planes, and a
perpendicular distance between the left and right crank rotational planes that is used to define
an allowed diameter of the front wheel 32 to thereby avoid contact between the set of left and
right pedals of front pedals 44, or a rider's toes, with the front wheel 32. The position of the
front wheel 32 I1s also determined by the angle of the head tube member 16. The head tube
member 16 may be at an angle y between 50-80 degrees allows the front wheel 32 to be

positioned within the left and right crank rotational planes of the left and right pedals of the
front seat 38'.

[0022] In other embodiments of the present invention, a tandem bicycle Is provided in which
the maximal radius of pedals and cranks intersects the front wheel radius. This Is particularly
advantageous in an inventive bicycle with front wheel of 20 Inches or less. [t has been
surprisingly discovered that when a wheel is intersecting a crank radius, an increase turn angle
IS realized as wheel diameter decreases. To facilitate greater limited steering tube angles or no
Interference, such an inventive bicycle is optionally combined with widened front cranks.

[0023] In another inventive embodiment, a tandem bicycle 1s provided with a total top tube
length shorter than 76.2 cm (30 inches) which i1s the length of adult single rider bicycle top
tubes and Is considerably shorter than conventional tandem bicycles. By way of example, a
road race tandem has a top tube length of 116.8 cm (46 inches), the Buddy Bike tandem has a
top tube length 94 cm (37 Inches), while single ridden bicycles have a top tube lengths of 71.1-
48.3 cm (28-19 Inches). This I1s particularly advantageous in an inventive bicycle with front
wheel of 50.8 cm (20 inches) or less. It has been surprisingly discovered that when a wheel is
Intersecting a crank radius, an increase turn angle is realized as wheel diameter decreases. To
facilitate greater limited steering tube angles or no interference, such an inventive bicycle Is
optionally combined with widened front cranks

[0024] In another Iinventive embodiment, the tandem bicycle 1s provided with widened rear
cranks relative to the separation of their respective right and left sides, to alleviate the potential
of the rear rider's knees from striking the buttock or body of the front rider, unexpectedly
allowing for decreased rear top tube length than would otherwise to possible with standard
width cranks for the rear rider of any tandem bicycle.

[0025] In another Inventive embodiment, the tandem bicycle Is provided with a weight
distribution similar to the range of single ridden bicycles when the tandem is ridden singularly
and from the rear position. The length ratio is derived from front axle to rear seat and back
axle to rear seat. An inventive tandem bicycle with ratio within 30% of a single rider bicycle ratio
IS also contemplated.

[0026] In another Inventive embodiment, the tandem bicycle 1s provided with a VWheelbase to
Rear Crank (WRC) ratio similar to the range of single ridden bicycles when the tandem is
ridden singularly from the rear position while not similar to the range of taught tandems. The
WRC length ratio is derived from the distance between the rear axle and rear crankset center
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point divided by the distance between front and rear axles. An inventive tandem bicycle with
ratio within 30% of a single rider bicycle ratio is also contemplated. An inventive tandem bicycle
has a WRC of 0.28 to 0.42, while in other embodiments; an inventive tandem has a WRC
range from of 0.30 to 0.39. In contrast to the present invention, a, tandem bicycle from UCI
road race, short Buddy Bike, and Schwinn short tandem T-5 have WRCs of 0.273, 0.273, and
0.25, respectively; a conventional UCI| road race bicycle and Schwinn cruiser bike have VWRCs
of 0.273 and 0.41, respectively. While tandems with WRC ratios similar to non-tandem bicycles
have obvious advantages for handling, and although it might seem obvious careful study
shows an increased chainstay length 1s required to counter the long total top tube or first and
second distance of tandem bicycles. Chain stay lengthening i1s counter intuitive to an already
long tandem when ridden as a tandem. It i1s further counter intuitive when the purpose Is to
make the tandem for single riders where length reduction is more critical.

[0027] The foregoing description is illustrative of particular embodiments of the invention, but is
not meant to be a limitation upon the practice thereof. The following claims, including all
equivalents thereof, are intended to define the scope of the invention.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant i1s for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken In
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o USHOU3410A (0808
o DEHZU041TLT [UC0G]
o FSEZI1080YGU FGR0E]
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PATENTKRAV

1. Tandemcykel omfattende:

5 et forhjul (32) og et baghjul (34;
en ramme ophangt imellem forhjulet og baghjulet, hvilken ramme omfatter et
forreste saedergrselement (22') og et bageste saedergrselement (22), placerede
ved forudbestemte positioner derpa, relativt teet pa for- og baghjulene, idet rammen
yderligere omfatter et avre regrelement (18), og et nedad forlabende rar (20) imellem
10 en forende af det gvre rgrelement og en bundende af det bageste saederars-
element;
et kronrgrselement (16) placeret ved en forreste ende af tandemcyklen | mekanisk
forbindelse med et styr (30) og en styrbar gaffel (28), hvilken gaffel er bevaegeligt
forbundet med forhjulet, hvor styret er placeret ved en forreste ende af tandem-
15 cyklen;
et forsaede (38') og et bagsaede (38) aftageligt og justerbart forbundet med det
respektive forreste og bageste saedergrselement (22', 22);
en drivtransmission (46, 54), som er indrettet til at blive drevet af en fgrste og anden
karer enten individuelt eller sammen, hvor drivtransmissionen driver baghjulet, hvor
20 styret er bevasgeligt forbundet med kronrgrselementet | rammen og er indrettet til
at blive handteret af enten i det mindste én af den farste eller anden kgrer, som
sidder pa det forreste eller bageste saede;
hvor driviransmissionen omfatter et farste saet af venstre og hgjre pedaler for
bagsaedet, placeret | tilstadning til en nedre ende af bagsaedergrelementet (22); og
25 en ferste afstand (L1) imellem kronrgrselementet og forsaederarelementet er mindre
end 35,6 cm (14 inches) og er mindre end 75% af laengden af en anden afstand (L2)
Imellem bagsaedergrelementet og forsaedergrelementet;
kendetegnet ved, at
et andet saet venstre og hajre pedaler for forsaedet, placeret ved en nedre ende af
30 et forsaedergrelements nedadrettede forleengelsesrar (58), som straekker sig under
det nedad forlgbende rar (20).

2. Tandemcykel ifglge krav 1, hvor afstanden imellem kronrgrselementet (16) og

forseedergrelementet (22') er mindre end en-trediedel af la&engden af det @vre rarelement
35 (18).
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3. Tandemcykel ifalge krav 1, hvor afstanden imellem kronrgrselementet (16) og for-

seedergrelementet (22') er mindre end en-flerdedel af laeangden af det gvre rerelement
(18).

4. Tandemcykel ifelge krav 1, hvor afstanden imellem kronrgrselementet (16) og for-

saedergrelementet (22') er mindre end 50% af leengden af den anden afstand (L>).

5. Tandemcykel Ifglge krav 1, hvor en hjulafstand imellem forhjulet og baghjulet er
mindre end 105,4 cm (41,5 Inch).

6. Tandemcykel ifglge krav 1, hvor en maksimal radius for det andet seet af venstre og

hajre pedaler skeerer en radius for forhjulet, betragtet vinkelret pa forhjulets plan.

/. Tandemcykel ifglge krav 1, hvor kronrgrselementet (16) definerer en leengdeakse,

som er vinklet omtrent 50 til omtrent 80° fra horisontalt.

3. Tandemcykel ifalge krav 1, som yderligere omfatter et gvre regrelement (18), hvor
rammen omfatter en trekantform dannet af kronrgrselementet (16), det @vre rarelement
(18), bagsaedergrelementet (22) og det nedad forlabende rerelement (20), og skeeres

af det forreste saederar (22').

9. Tandemcykel ifglge krav 1, hvor vinklen imellem k@refladen og det nedad forlebende

ragr er sterre end 20°.

10. Tandemcykel Ifglge krav 1, hvor det andet saet af venstre og hgjre pedaler for for-
saedet definerer venstre og hgjre krumtaprotationsplaner, og en vinkelret afstand
Imellem det venstre og hgjre krumtaprotationsplan anvendes til at definere den tilladte
diameter for forhjulet for derved at undga kontakt imellem det andet sast af venstre og

hajre pedaler eller en kerers taeer med forhjulet.

11. Tandemcykel ifalge krav 1, hvor styret omfatter forleengede styrehandtag indrettet
til at tillade at en k@rer, som er placeret pa bagsaedet, er i stand til at styre fra bagsaedet.
12. Tandemcykel ifalge krav 1, hvor forhjulet og baghjulet definerer en hjulafstand og
transmissionen omfatter en bageste krumtap (50), hvor hjulafstanden til den bageste

krumtap definerer et forhold WRC, som er imellem 0,28 og 0,42.



DK/EP 2809570 T3

13. Tandemcykel ifelge krav 1, hvor forhjulet har en mindre udvendig diameter end en

udvendig diameter af baghjulet.
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