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TITLE OF THE INVENTION

POLE PROPELLED VELOCIPEDE

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefits of U.S. Provisional Application No.
61/792,921filed March 15, 2013, the disclosure of which is hereby incorporated by

reference in its entirety including all figures, tables, and drawings.
STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT

Not applicable.

THE NAMES OF THE PARTIES TO A JOINT RESEARCH AGREEMENT

Not applicable.

INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON
A COMPACT DISC OR AS A TEXT FILED VIA THE OFFICE ELECTRONICE
FILING SYSTEM (EFS-WEB)

Not applicable.

STATEMENT REGARDING PRIOR DISCLOSURE BY
THE INVENTOR OR A JOINT INVENTOR

Not applicable.

BACKGROUND OF THE INVENTION
[0001] My invention is a velocipede — defined as a lightweight wheeled vehicle
propelled by the rider — in combination with a pair of hand-grasped poles by which it is
propelled. The vehicle has just two wheels, which are aligned one following the other,

referred to herein as two-wheel tandem. The bicycle and the scooter are examples of a
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two-wheel tandem vehicle that appear very different, however both have the essential
“two-wheeler” configuration that is commonly believed to include a handlebar. In the
invention the riders’ hands are totally engaged with the poles, and do not come in
contact with the vehicle at all; and therefor surprisingly, the vehicle is a two-wheeler
without a handlebar. Poles on the other hand, have been suggested before as a means
of propulsion in a lightweight wheeled vehicle.

[0002] Poles which have traditionally been used with skis are also used for balance and
propulsion of skis to which wheels have been added to navigate hard surfaces (U.S.
Patent Nos. 2,545,543; and 3,389,922). Poles have been provided to the users of roller
skates for control, balance, and thrust (see, for example, WO 932588 and U.S.
5,601,299). Wheeled vehicles that allow the user to stand, sit, or kneel can be propelled
by poles. Poles used like oars can propel such a vehicle (U.S. Patent Nos. 1,313,157
1,425,220; 1,619,668; and 2,216,982). A single (U.S. Patent Nos. 1,052,722; and
2,005,910) or multiple poles (U.S. Patent Nos. 3,310,319; and 5,098,087) can also be
used that are independent from the vehicle for propulsion as well as brakes on coasting
vehicles. While some of these devices are designed to assist the movement of
paraplegics, most of the subject devices are intended for recreational use and to have
fun.

[0003] Hwang, U.S. Patent No. 5,125,687, described a rollerboard for road-skiing. The
rollerboard has a rear wheel along a longitudinal line of the board, a front caster and
subsidiary rollers to stabilize the platform. The user can either stand or sit on the
platform. Poles are used to change direction of the board. Chern, U.S. Patent No.
4,863,182, attached a skate to a unicycle to create a sporting device that could be used
traditionally as a unicycle by pedaling or as an ice or grass scooter with poles to
facilitate the sliding movement. A variety of vehicles in a variety of configurations to
include two, three, four and more wheels have been designed for use with poles,
however, a two-wheel tandem vehicle does not appear among them.

[0004] In spite of the poles and lack of handlebars, the present invention still must

conform to those same configurational requirements which all two-wheelers have in
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common, the ones that make it possible for a person to balance upon a moving frame
supported by just two wheels on the road. Steering a two-wheel tandem vehicle is part
of an active process by which the rider maintains their balance on the vehicle. And as
such, the vital function of controlling the steering wheel by the use of the rider’s upper
limbs, that is so integral to this process, must now be accomplished by some other
method, which the invention does by the following scheme: The lower half of the
rider’s body is used to perform those functions which the upper half traditionally did by
the use of handlebars, that is, stabilize the rider on the vehicle and steer its forward
wheel; so then the upper half of the body is free to be used to propel the vehicle, which
is what the lower half normally did.

[0005] Although hands-free steering of a two-wheeler may have been thought
theoretically possible, such means or method has not heretofore proved to be feasible.
Barachet’s (U.S. Patent No. 5,160,155) proposed “Skateboard Having Two Wheels in
Tandem” with its caster-mounted (where the wheel’s point-of-contract with the road is
aft of the steering axis) forward wheel may be such an attempt. Bryant, U.S. Patent
6,488,295, also proposed a way that a two-wheeler might be modified to enable it to be
operated hands-free. Other experts, those skilled in the art, may offer their opinions —
yet none can be found that would declare that it is not possible — nevertheless, as far as
can be determined by this inventor, it has not before now been successfully
demonstrated.

[0006] In the year 1896, some twenty years or so into the development of the modern
bicycle, Bicycles & Tricycles was published in England and became the foremost
authoritative reference source on the design of the bicycle. Archibald Sharp, the
author, analyzed every aspect of bicycle design, including the phenomenon of riding
one without holding the handlebar. Economy of words, regarded as an attribute in
writing during that period, can make Sharp’s explanation on “Steering Without Hands”
difficult to follow; however it does appear, the knowledge and understanding of the
two-wheel tandem vehicle, as it pertains to the present invention, has not advanced

since then.
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[0007] Sharp presents four pages of analysis with diagrams and equations that take into
account the factors involved with steering a bicycle without the use of the hands. Sharp
assumes a rider can maintain equilibrium without touching the handlebar provided
torque at the steering axis stays balanced; and therefore, forces acting on the front
wheel and frame, which may tend to turn it about the steering axis, must be controlled
by the rider. Sharp recognizes two such forces which can cause various moments about
the steering axis that tend to cause the position of the front wheel to deviate from its
mid-position (front and rear wheels heading in the same direction) whenever the
vehicle is tilted. One moment is due to the wheel’s point-of-contract with the road
being out of alignment with that plane which includes the rear wheels’ point-of-contact
and the steering axis. The force that is associated with this “first moment” is a reaction
to that weight which bears on the front wheel.

[0008] A “second moment” is due to the center-of-mass — of that weight which pivots
about the steering axis itself — being offset from the steering axis. The force associated
with said second moment is caused by the pull-of-gravity on this mass, which includes
the weight of the front wheel, fork, and anything else attached thereto, like a handlebar
for instance. The two moments tend to act in the same direction. A “third moment”,
which opposes or counter-balances the other two, is produced by centripetal force at the
front wheel’s point-of-contract with the road, and is a reaction to the turning motion of
the vehicle as it is being ridden. The centripetal force so generated is at right angle to
the direction of travel; and hence at any given moment in time, this force is along the
radius of the turn and in a direction pointing into the center of the turn.

[0009] Sharp derives an analytical expression for each of the three moments which take
into account those factors mentioned above. According to Sharp: “To maintain
equilibrium the [summation of the analytical expressions for the three moments] should
have the value zero, to steer further to one side or other it should have a small positive
value, and to steer straighter a small negative value.” Sharp then points out: “For given
values of speed and steering angle, there remains an element, the inclination of the rear-

frame, at the command of the rider; but even with a skilled rider the above moment
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varies probably so quickly that he could not adjust the inclination quickly enough to
preserve equilibrium.” It appears Sharp had little confidence that the factors in this part
of his analysis explained the feasibility of riding a bicycle without using the handlebar.
[0010] The 1890’s were the golden age of bicycle design. Sharp and a handful of other
highly regarded bicycle experts of the time — most notable, Sharp’s prominent French
contemporary M. Bourlet — spent a great deal of effort attempting to explain the secret
of the two-wheel tandem vehicle. Agreement was never reached regarding the “no-
hands” phenomenon. And over the following century little if any improvement in the
bicycle’s basic design, or advancement in understanding, were made. In 1977 the MIT
Press republished Sharp’s Treatise, and in the foreword David Gordon Wilson,
professor of mechanical engineering at the school, says this “definitive work... marked,
and helped to bring about, the end of an exciting period in mechanical
engineering...and was almost the last book as well as the last word on bicycle design.”
[0011] In today’s modern era, those skilled in the art still hold the prevailing opinion
from that earlier period. In U.S. Patent 6,488,295 Bryant states: “Particularly skilled
riders can maintain stable, dynamic balance of traditional bicycles traveling straight
without holding the handlebars. In such cases, they may even be able to turn their
bicycles left or right simply by leaning their body and tilting the vehicle. However,
minor transient disturbances, such as those associated with riding on an uneven or
rough road surface, or the rider needing to change speed or steering directions, quickly
destabilize the vehicle”. Bryant asserts: “for any given two-wheeled vehicle, there is a
controllable operating envelope of speeds and turn radii for a given terrain in which the
rider’s ability to simply tilt the vehicle in one direction or the other is sufficient to
correct dynamic instabilities arising during operation of the vehicle”, but because that
“envelope is much smaller than desired.... traditional two-wheeled vehicles are hand-
steered”. Bryant believes that he knows a way to correct this condition and thereby
eliminate the need for handlebars.

[0012] Bryant’s apparent revelation: “A previously unrecognized, but major factor in

two-wheeled vehicle stability is the un-stabilizing force associated with the point-of-
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contact of the steering wheel, which is pivotally secured to the vehicle along the
steering axis, being spaced too far away from the vehicle plane, defined as the plane
that includes the rear wheel’s point-of-contact and the steering axis, when the steering
wheel is turned” is of course the very same force recognized by Sharp and presented in
his 1896 Treatise, as cited herein, and that being the cause of said “first moment”
referred to above. And like Sharp before him, Bryant realizes that this “major factor”
can generate torque about the steering axis. Bryant does not, however, recognize

1%

Sharp’s “second moment” which can also cause torque about the steering axis.

[0013] Bryant does not attempt to improve the hands-free handling capability of the
bicycle in general. Bryant’s objective is to take a given two-wheeled vehicle and make
it stable and controllable within an “operational envelope” — and eliminate the necessity
for a handlebar — by incorporating a “dynamic control regulator” which, by mechanical
means, can vary the geometry of the vehicle as a function of its tilt and steering angle.
Bryant’s proposes several designs for such a vehicle where “the rider stands on a
substantially planar standing surface in the same manner as a rider of a surfboard,
snowboard, or skateboard” and steers by leaning their body in the same hands-free
manner.

[0014] Interestingly, in his discussion of the state-of-the-art, Bryant refers to the 1995
second edition of Bicycling Science — where the same David Wilson that helped get
Sharp’s 1896 book republished, and who concludes in his book: “the balancing and
steering of bicycles is an extremely complex subject on which there is a great deal of
experience and rather little science” — as “another example of the limitations found with
conventional analysis of two-wheeled vehicles.” Archibald Sharp, Carlo Bourlet,
David Wilson and Robert Bryant can all be considered experts on steering and stability
of a two wheel tandem vehicles, however they do not form a consensus on the subject.
Although many experts in the engineering and design of the bicycle have studied and
analyzed the topic of steering and balance, the fact remains, over this long period, as far
as known, nobody has succeeded in making a rideable two-wheel tandem vehicle that

operates without a handlebar.
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[0015] In his third edition of Bicycling Science, in which Wilson comments on why he
decided to have Jim Papadopoulos write the chapter on steering and balancing — “the
chapter on the topic that I wrote for the second edition ...was the least satisfactory in
the book” — Wilson remarks that over the years he has “found, through sending the
drafts out to experts for review, that there seemed to be no agreement among experts on
the topic.” Papadopoulos, who is “a graduate of MIT with a Ph.D. in mechanical
engineering, some-one who has devoted his life to the improvement of scientific and
engineering knowledge of bicycles and bicycling”, writes in the introduction of the
chapter: “Unfortunately, the mathematics purporting to describe bicycle motion and
self-stability are difficult and have not been validated experimentally, so design
guidance remains highly empirical.” At the end of the chapter, Papadopoulos cites
thirty seven references, including Sharp and three other experts from a hundred plus

years earlier, in support of this finding.

[0016] All patents, patent applications, provisional patent applications and publications
referred to or cited herein, are incorporated by reference in their entirety to the extent

they are not inconsistent with the teachings of the specification.

BRIEF SUMMARY OF THE INVENTION
[0017] The invention is a velocipede — defined as a lightweight wheeled vehicle
propelled by the rider — in combination with a pair of hand-grasped poles by which it is
propelled. A forward member and a rearward member of the vehicle define a
longitudinal axis. A forward wheel and a rear wheel are mounted to the forward
members and rearward members, respectively, and align along the longitudinal axis.
The forward member rotates about a substantially vertical steering axis which intersects
the longitudinal axis defining a plane. The rear member is positioned on the plane and
joined with the forward member along the steering axis. A saddle is connected to the
rearward member of the vehicle. Footholds can be positioned on the forward or

rearward member. The footholds and a saddle support a rider in a substantially upright
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position, facing forward with hands gripping the poles, while balancing astride the

moving members which are supported on the axles of the two wheels.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0018] FIG. 1 is a side elevational view of a preferred embodiment of the vehicle of the
subject invention.

[0019] FIG. 2 is a front elevational view of the preferred embodiment of the vehicle
shown in FIG. 1.

[0020] FIG. 3 is a side elevational view of the preferred embodiment of the vehicle of
the subject invention shown in FIG. 1 and 2 with a rider mounted on the vehicle shown
in phantom.

[0021] FIG. 4 is a side elevational view of another preferred embodiment of the vehicle
of the subject invention.

[0022] FIG. 5 is an environmental view of the preferred embodiment of the vehicle
shown in FIG. 4 showing a rider with poles seated on the vehicle.

[0023] FIG. 6 is a side elevational view of another preferred embodiment of the vehicle
of the subject invention.

[0024] FIG. 7 is a partial side view of a preferred embodiment of a brake actuator on

the vehicle of the subject invention.

DETAILED DESCRIPTION OF THE INVENTION

CONCEPT

[0025] Although a pole-driven cycle cannot be regarded as a suitable means for
transportation, this deceptively simple concept can produce an altogether unique
recreational ride that is both fun and healthy. Like a bicycle it provides great outdoor
exercise, but instead of muscular legs it builds upper body strength, especially strong
arms and shoulders. It allows a rider to use and experience their sense of balance, and
improve their coordination. The rider can stop anytime without dismounting; and

unlike in other apparatuses which are used for recreational activity — including skis,
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skates, skateboards, bicycles and scooters — the rider can remain comfortably seated,
and rest while talking at length on their cell phone if so inclined. It is lightweight too,
and can be easily carried — up or down stairs for instance.

[0026] An especially important feature of the invention is that the vehicle can be
operated in either one of two modes: it can be ridden or it can be walked. And just as it
is as likely to see a skateboard being carried as ridden, it is foreseen too that this vehicle
will likely be seen “walked” as ridden. It is meant to share the sidewalks with
pedestrians, like a scooter; and hence, operating at walking-pace speeds and slower, in
either the walking mode or riding mode, was an important goal of the invention. It
works well too at jogging and running speeds, in either mode, making it ideal for riding
on neighborhood streets and bike paths. The new riding method created by the odd
combination of this faintly familiar looking apparatus being propelled about by a pair
of hand-grasped poles has a natural maneuverability which heretofore was
unanticipated.

[0027] During those times in the course of a ride, due to unfavorable riding conditions,
or any reason, the rider may wish to continue on foot by using the vehicle in its walking
mode. The rider then can progress by walking to the side of the vehicle as it is pushed
forward by one hand. Itisa most natural process. Now afoot, the rider can carry the
poles in one hand — or place them in a special holder attached to the vehicle — while
gripping the saddle with the other and either walk or run alongside the gliding cycle.
The rider steers by a simple twisting motion to the saddle. The cycle responds instantly
and precisely to such commands without interfering in any way with the walking or
jogging of the user. The self-steering cycle can be confidently “walked” in this manner
without the need to look down at it or the road. Its large diameter front wheel and light
weight allow it to be “walked” just as easily on paths or other unimproved surfaces.
[0028] The rider’s distinctive stance differentiates the invention from other two-
wheelers: The rider is seated in a sitting position with an upright torso, clutching poles;
the thighs are bent forward at the hips, with the lower legs bent downward at the knee

in a near vertical position, with the feet placed on footholds attached to either side of
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the vehicle. The rider’s arms and hands are totally engaged with the poles: the upper
body does not come in contract with the vehicle at all. From the waist up the rider
resembles a cross-country skier, and indeed, moving forward using similar arm motions
and upper body actions, it would at first glance appear so. Waist down however, the
rider would seem more on horseback, supported by a saddle and footholds, astride the
cycle with lower limbs pressing the frame. The primary purpose of the poles may be
propulsion, but nevertheless, just like a skier would not attempt skiing without their

poles, the rider would not contemplate its use without the security of the poles.

TWO WHEEL TANDEM VEHICLE

[0029] Employment of poles as a means of propulsion is ideally suited to a two-wheel
tandem vehicle. It is surprising so many factors contribute to their successful use for
this purpose. The rider’s forward-facing upright stance and stable position in relation
to the direction of travel are both essential factors. The narrow tract of the vehicle
lends itself to poling — that is, propelling the cycle forward by the thrusting action of
hand-grasped poles. The rider can lean their torso to extend their reach, either forward
or backward, while applying varying amounts of force to the poles, either stroking with
one at a time or both at once without interfering with the cycle’s operation. And the
rider’s body itself, with its shoulders broader than its hips, and arms that bend and
rotate in the direction of travel are perfect for the task. The fact that the vehicle has
excellent coasting capability is a necessary condition.

[0030] On the other hand, a two-wheel tandem vehicle is inherently unstable and
unable to stay upright on its own. Its operation is also the least understood of all
wheeled vehicles, which has made it a challenging choice for a vehicle that could be
successfully adapted to poling. The invention’s unique ride is in part derived from the
handling characteristics of the vehicle’s two-wheel tandem configuration; and it was
primary for this reason that this basic form was selected. Thus as a given, there are two
critical factors that are peculiar to this type of vehicle — balance and stability — that

must be dealt with. Balance can be thought of as that factor associated with the rider’s
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ability to keep the moving vehicle upright; and stability is herein associated with the
rider’s ability to stabilize their body on the moving vehicle itself. The two factors are
interrelated; one cannot happen without the other; and every aspect of the vehicle’s
setup and operation, with respect to the rider, is affected by them. And thus, in the
present invention is a result of the successful resolution of these two critical factors.
[0031] It has been determined by the inventor that said balance and said stability can be
achieved while operating a two-wheel tandem vehicle without a handlebar; and it can
be achieved concurrently with, and independently of, the rider’s use of hand-held poles;
and under certain conditions, or in certain situations, or during certain maneuvers,
where it would not otherwise be, it can be achieved with the assistance of, or in
conjunction with, the rider’s use of hand-held poles. Reference to the rider’s use of
poles means: the rider’s upper body makes intermittent contact with the ground or
roadway via a pair of hand-held poles; and, although the primary function of the poles
is to propel the vehicle forward by applying those thrusting actions which run parallel
with the vehicle’s direction of travel, other actions involving the use of the poles can be
performed by the rider for reasons other than propulsion, such as those actions which a
rider may perform that are related to said balance and that can assist in steering the
vehicle, as herein disclosed.

[0032] Reference to a two-wheel tandem vehicle or configuration, or two-wheeler,
herein means: a velocipede having two inline wheels, that is one wheel following the
other, and two structural members which carry the weight, or mass, of the rider: the
forward member 10 to which the forward wheel 12 is attached and the rearward
member 14 to which the rearward wheel 16 is attached. The forward member is
pivotally connected to the rearward member at the steering tube 17. Described more
technically: the forward member and rearward member define a longitudinal axis,
forward wheel and rear wheel mounted respectively thereto and aligned along the
longitudinal axis L; the forward member rotatory about a substantially vertical steering
axis S; the steering axis intersecting the longitudinal axis defining a plane P; the

rearward member 14 positioned on the plane and joined with the forward member 12
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along the steering axis. It is important to note that the setup of a two-wheel tandem
vehicle, that is the rider’s position with respect to the vehicle, is fundamental: The
weight of the rider is carried by, and held largely between, the axles 18a, 18b of the
two wheels; and the weight of the rider is evenly distributed, that is balanced laterally,
on each side of the vehicle’s longitudinal axis, which would be the case with a rider

straddling such a vehicle.

USING POLES

[0033] The operation of wheeled vehicles is controlled through their connection with
the riding surface via their wheels. In three or four-wheeled vehicles the interface
between the user and road is straightforward and taken for granted. However in a two-
wheel tandem vehicle this interface is complex due to the active participation required
by the operator in keeping the vehicle balanced upright. In the invention the
relationship between the operator and the vehicle is further complicated by the use of
poles 24, which introduce an additional connection with the riding surface. As a result,
two separate and independent control channels exist between the operator and the
roadway: The one through the rider’s lower body via the two wheels, which is in part
controlled by the rider’s feet and legs; and the other through the rider’s upper body via
hand-grasped poles, which is controlled in part by the rider’s arms.

[0034] It may be difficult to envision the coordination of seemingly unrelated
movements which the rider must perform to ride the cycle. To those skilled in bicycle
design, it may seem that the use of a pair of hand-grasped poles as a means of
propulsion in a two-wheel tandem vehicle would be impractical, and likely to overly
complicate and compromise its operation. This inventor has demonstrated that this is
not the case with the two-wheel tandem vehicle that is described herein as the preferred
embodiment. The use of poles does not interfere with said balance or said stability; and
in fact, the use of poles can benefit and extend the function and performance of said

vehicle. And of utmost relevance, it was discovered that the use of poles in a two-
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wheel tandem vehicle, as a means for propulsion, or for the purpose of extending the
function or performance of the vehicle, is intuitive.

[0035] The use of the poles can be especially advantageous at velocities which are at
the lower end of the vehicles speed range, where they can play a part in steering the
vehicle and in aiding the rider in certain maneuvers. For instance, in preparation for
turning to the opposite direction, the rider can use the poles to help push the vehicle
upright, thereby raising its center-of-mass so that the rider can then tilt the vehicle to
the opposite side of its longitudinal axis. Or in another maneuver, the poles can be
used to prevent the vehicle from falling inward during the execution of a tight turn,
where the vehicle may tend to sharpen the radius, a phenomenon known in other two-
wheel tandem vehicles. In such a case, the rider would lean on that pole that is toward
the inside of the turn, and thereby preventing the vehicle from falling. It may be noted
that in these examples the poles are used to generate force that is perpendicular to the
direction of travel, and therefore illustrate that poles can indeed be used for a function
other than propulsion.

[0036] Furthermore, it has also been demonstrated by the inventor, when coasting on a
model of the preferred embodiment, as the speed of the cycle deceases, there exists a
velocity below which the rider cannot maintain their balance without resorting to the
aid of the poles. Below this velocity, which can extend downward to where the vehicle
has come to a near standstill, a rider can use the poles in a way that can prevent the
cycle from falling to one side or the other as it travels more or less straight ahead. It
should be noted, therefore, that with the aid of the poles the cycle is capable of
operating in a mode that is not consistent with that of a two-wheel tandem vehicle.
From what has been discovered, it seems reasonable to presume that with a little
practice the rider can learn to manipulate the poles in a manner that can add a
dimension of maneuverability that is not possible at slow speeds in other two-wheelers.
Also the poles were found to be particularly useful when initiating and terminating a
ride, substituting as the “feet” on the pavement during those times, so the rider’s real

feet can stay on the footholds.

13



WO 2014/151541 PCT/US2014/025957

STABILITY AND BALANCE

[0037] To help one understand the dynamics involved in operating the vehicle, the
forces that bear on the vehicle which affect said balance and said stability can be
differentiated with respect to the vehicle’s longitudinal axis, which is closely associated
with the direction of travel. A force, or component of a force, that is aligned with the
vehicle’s longitudinal axis cannot tip the vehicle. The end result is that said stability —
that is a rider’s ability to stay on the vehicle by being able to firmly attach their body to
the vehicle at will — and said balance — that is the rider’s ability to keep the vehicle
upright — are only affected by force in a lateral direction, one which is normal to the
vehicle’s longitudinal axis. Consequently, a force that bears on the vehicle and rider,
for example gravity, wind, or stress caused by varying road conditions, regardless of
the direction of that force, can only tip the vehicle sideways.

[0038] If the question of said stability can be resolved, said balance becomes primarily
an intrinsic function of the vehicle, based on its two-wheel tandem configuration and its
setup, whereby the rider is enabled to spontaneously “catch their balance” by slightly
pivoting the vehicles forward wheel to one side or the other in the direction in which
they feel they are falling. Think of a broomstick being balanced vertically on the palm
of one’s hand, which must be continually moved in the direction in which it starts to
fall in order to maintain its balance. In the case of a two-wheel tandem vehicle, it
needs to be moving forward for this to work; and there is also a minimum forward
velocity that is associated with its particular design, as in all two-wheelers, below
which it becomes difficult for the rider to keep their equilibrium. Said balance cannot
be discussed further without including the subject of steering, both of which are
addressed together in detail herein.

[0039] On the other hand, said sta