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(57) Abrégé(suite)/Abstract(continued):

be at the opposite end of the treadmill to support the belt. The roller tube is mounted on a stationary shaft using bearings on each
side and a one-way device, €.9., a sprag clutch, that allows the pulleys to rotate in one direction. The rotation direction corresponds
to the movement of the top of the belt from the front to the rear of the treadmill. The one-way device prevents the pulleys from
rotating in the opposite direction, preventing the top of the belt from moving from the rear of the treadmill to the front. The treadmill
may be motor-less and curved.
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when a user walks/jogs/runs on the treadmill. The pulleys are mounted on a roller tube that rotates with the pulleys. A second set of
pulleys may be at the opposite end of the treadmill to support the belt. The roller tube is mounted on a stationary shaft using bearings on
cach side and a one-way device, e.g., a sprag clutch, that allows the pulleys to rotate in one direction. The rotation direction corresponds
to the movement of the top of the belt from the front to the rear of the treadmill. The one-way device prevents the pulleys from rotating
in the opposite direction, preventing the top of the belt from moving from the rear of the treadmill to the front. The treadmill may be
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EXERCISE TREADMILL

CROSS-REFERENCE TO RELATED APLICATION

15/833,991, entitled EXERCISE TREADMILL, filed on 6 December 2017, which

Fou0 1 This gpplication claims priority from U.S, Patent Application Sertal Nomber

application 15 incorporated herein by reference in its entirely, including toxt, figures,

claims, tables, and all other matter.

FIELD OF THE INVENTION

0021 This docwment generally relates to the fleld of exercise treadmilly and
techniques for moanting components o allow rofation of pulleys in one direction and to
provent rofation of pulleys in the opposite divection.  This document also relates o
facilitating appropriate hand placement on treadmill handlebars and corresponding foot

placement on treadmill belt.

BACKGROUND
(0031 A typical treadmill has a looped running belt supporied on each end by a roller

assembly that rotates to allow g person {the treadmill user) o run, jog, or walk., There are
motorized treadmills as well as manual treadmills. Treadmills, particalarly of the manual
{i.e., non-motorized) tvpe, may be curved, to allow varlation in exercise Intensity
Manual treadmills preferably do not allow significant movement of the Jooped belt in the
reverse direction, Lo, movement of the top surface from back to front.  Preventing
movement 1 the reverse direction may be achioved by installing a one-way claich (ak a

one-way bearing) on one of the roller sssemblies.
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0041 A need in the art exist for new and better techniques for preventing reverse
direction movement of looped belts on treadmills. A need in the art also exists for new
and better designs of roller assemblies that allow rotation it one divection and prevent
significant rofation in the opposite dirvection. A need n the art exists for fechniques that
help the user to coordinate treadmill handlebars gripping locations with the desired

intensity andior step length

SUMMARY
0031 Emboduments, variants, and examples desenbed in this document are directed

1o apparvatus and methods that may satisfy one or more of the above deserthed needs
andfer other needs.  Select examples show treadmills with stationary shaft and rotating

rolier

006} In an embodiment, 8 treadmill inchudes a frame. The teadmill also nclhades &
looped running belt. The treadmill additionally includes a first roller assembly that has a
first roller tube, a first volating pulley and & second rotating pulley mounied on the first
roller tube so that the first and second rotating pullevs rotate together with the first roller
fube, a first shall Hixedly mounted on the frame so that the first shalt does net rotate with
the first and second rotating pulleys and the first roller tube, a first load bearing, 8 second
load bearing, and a one-way device,  The treadmill further wcludes 8 second roller
assembly mounted on the frame. The looped running belt 15 supported by the second
roller assembly, the first rotating pulley, and the second rotating pulley, so that the first
and second rotating pulleys rotate with movement of the looped running belt. The first
lond bearing and the second load bearing are disposed between the first roller tube and the
first shafl, so that the first roller tube and the first and sccond pulleys can rotate around
the first shatt. The one-way device comprises an Inner ring and an outer ving, the inner
ring being fixedly coupled fo the first shait not o rofate on the fivst shafl, the outer ring is
fixedly coupled to the roller wbe to allow the roller tube to rotate in a first direction
around the first shaft and to prevent the roller fube from rotating around the first shaft in g
second direction that is opposite to the first divection, the first and second directions being
such that top surface of the looped running belt can move from front of the treadmill to
vear of the treadmill and the top surface is prevented from moving from the rear of the

groadmill to the front of the treadmill,
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HO007] In an embodiment, a readmill includes a frame; a looped running belt; and o

first roller assembly comprising a Grst rotating pulley snd a second rofating pulley, a
second roller assembly comprising a third rotating pulley and a fourth rotating pulley, the
first roller assemably and the second roller assembly being moanied on the frane, the
looped rumning belt being supported by the first rotating pulley, the second rotating
pulley, the third rotating pulley, and the fourth rotating pulley. The first roller assembly
alse comprizes means for allowing top surface of the running bell to move from front to
rear of the treadmill and for preventing the top surface from moving from rear to front of
the treadoull,

G008} These and other features and aspects of selected embodiments, variants, and

L]

examples consistent with the present disclosure will be better understood with referenc

io the following description, drawings, and appended claims.

BRIEF DESCRIPTION OF THE FIGURES

0009 Figare I is a perspeclive view Hlustrating selected components and feastares of

a curved treadmill, in accordance with selected aspecis of this disclosure;

0010} Figure 2 and Figure 3 ave perspective views of the treadmill of Figure 1 with

side shrouds removed;

o011} Figure 4 and Figore § are perspective views of the treadmill of Figure 1 with

the shrouds and the looped runng belt removed;
Ho012 Figare 6 iz a side plan view of the treadvll of Figure 1 with the shrouds and

the looped rnunning belt removed;

FO013] Figwre 7 1s 2 sectional view of the front roller assembly of the treadmull of

Figwee 1,

(60141 Figure 8 i3 another perspective view of the treadmill of Figure 1 with a

mumber of components ramoved; and
[0015] Figare 9 s a perspective view of a treadnnll with color-coded vertical hand

grip positions and corresponding color coded front foot placement positions,
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EORET

variant,” “exawmple.” and simtdar words and
expressiony as used herein refer to a particnlar apparatus, process, or aticle of
manufacture, and not necessarily to the same apparatus, process, or article of
manufacture.  Thus, “one embodiment” (or a similar expression) used in one place or
context may refer to a particular apparatus, process, or article of manufacture; the same or
a similar expression in a different place or context nmy refer to a different apparatus,
process, or article of mannfacture. The oxpresston “alternstive embodiment™ and sinular
words and phrases are used io indicate owve of a number of different possible
embodiments, variants, or examples.  The number of possible cmbodiments, variants, or
examples 18 not necessartly limited to two or any other quantity. Chameterization of an
item as “exemplary”™ mesns that the Hem is used as an sxample.  Such characterization
does not necessartly mean that the embodiment, variant, or cxample 1s g preferred ongg
the embodiment, variant, or cxample may but need not be a currently preferred
embodiment, vatiant, or example. All embodiments, varants, and examples are described

for iHustration purposes and do not necessarily strictly it the invention{s) disclosed.

0L A “one-way device™ refers to 2 ong~way sprocket or a one-way cluich (a k a

“one~way clutch bearing™ or “one-way bearing™) or analogous type of ratcheting
mechanism that allows rotation in one direction only. A “one-way clutch”™ means a sprag
chitch, a rolling element that allows rofation in one direction bat locks up to prevent
movement 1 the other direction. A sprag cluteh typically employs spring-loaded sprag
rellers that allow cne clement {o freewheel arcund another element, wntil the rotation

direchion is reversed.

H018] A corved treadmill allows a user to walkfjpg/mn on a curved swrface, for

example, a surface that varies the incline from substantially flat horizountal (zero degrees)
or even a shght negative setting (decline, say a decline of less than 10 degress) to an
incline that provides substantial inorease in the exercise intensity, for example, 8§30

degrees from horizontal,

(00191 Some definitions have been explicitly provided abeve. Other and further

exphicit and implicit definitions and clarifications of definitions may be found throughout

this document.
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0204 Figare 1 is a perspective view tllustrating selected components of a curved

freadmill 100, In this example, the readmill 100 18 @ motoriess treadmill. The treadmill
100 includes handlebars 105 attached © handlebar mounts TI0A/110B, electronic
monttor/coniroller module 115 aitached substantially at the center of the handlebars 105,
a looped belt 120 nade of a large mumber {(eg., 40-100) of individual slate 123, and
protective shrouds 130A and 1308 on the sides of the treadmill. Step boards 122A and
1228 on the tops of the shrouds 1304 and 1308, respectively, provide fraction surfaces
that the user can step on when mounting and dismounting from the treadnmull 106, A
raising bar 153 at the rear of the treadmill 100 sllows the user to hft the rear of the

sreadimill 100 off the floor and move the treadmill 100 on its fort wheely,

021 Figure 2 and Figure 3 are perspective views of the treadmill 100 with the
shrouds 130A and 1308 removed. As can be seen in these Figures, the treadmill 100
further includes a longitudinal frame bar 135A on the left side; another longitudinal frame
bar 133B {not shown in these Figures) is snslogous to the frame bar 135A suawtis
pugandis and s disposed in a similar position on the right side of the treadnull 100,
{“Left™ and “right™ have been srbitravily selected with reference to a user as the nser
would be walkingfjoggingfmumning forward on the treadmill 10003 Vertical supports
1384, 1404, and 142A support the corved assembly on the left side.  Again, analogous
arrangement prdadiy sustandis 1s on the right side of the treadmill 100, The treadmill 100
rests on front wheels 145A and 1458, and on adjusiable non-wheeled supports in the rear

T30A {on the lefl side) and 1508 {on the right side, shown in Figure 4).

00221 Figure 4 and Figure § are perspective views of the treadmill 100 with the
shrouds 130A/1308 and the belt 120 removed, providing a better view of frame cross-
members 160A/T608/160C, which can be seen exiending between the longituding] frame
bars 133A/135B. These Figures also show portions of 2 multi-component front roller

assembly 170 and a multi-component rear roller assembly 190,

{00231 Figure & 15 a side view of the treadnull 100,
(0024} Figare 7 is a sectional view of the front roller assembly 170, along the section

AA (whach 1s shown m Figure 8},

[H25] At the center of the front voller axsembly i a shaft 172, Through boles 174A

~

and 1748 on the ends oftthe shaft 172 recerve bolts that secure the shaft 172 to the frame

of the treadinill T0D. Note that the shaft 100 s not intended to rolate relative o the frame
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in response to the movement of the belt 12800 Oval indentation 176 i the swrface of the
shaft 172 15 designed to receive a key that can be press-fif into the indentation 176; the
key is infended to protrude from the shaft 172 and to §it inlo a comesponding bearing
keyway on the surface of the hwer ring of 8 one-way clutch bearing 178, fixing
{preventing rotation of) the yuuer ring of the one-way clutch 17¥ relative o the shaft 172,

It is possible to manufaciure the shaft with the key being integral to the shaft.

(0026} A mller tube 1RO surrounds the shaft 172, B may be machined from metal,

eg., sieal or iron. On the left side, a cvlindrical metal nsert 181A s press-fitted inside
the roller tube 180, The one-way clutch 178 is press-fitted inside the msert 181A. The
insert 181A also receives a conventional (not ongwway) load beaving 182A. The bearing
182A may also be press-fitted inte the nsert 181A. A pulley 183A s fixedly attached

{e.¢., glued) onto the roller tube 180

100271 O the right side of the assembly 170, another pulley 1838w fixedly atlached

{e ., glued) onte the roller tube 180, and a second cvindrical metal insert 1818 15 press-
fitted inside the roller tube 180, The pulleys 1R3A/B may be injection molded plastic.
The second metal insert 1818 receives g second conventionsl load bearing 1828, which
may be press-fitted inside the insert 1818, Note thal the second insert 1818 may be (but
need not be) shorter than the first insert I8TA, because there is no need for a second ong-
way claich. (Of cowse, g second one-way clutch may also he emploved on the right
side.)

HH028] The pulleys 183A and 1838 support the belt 120, which on its inside has two

sets of guiding protrusions running slong the belt 120, The puiding protrasions are set at
such a width that each fits between the flanges of its corresponding pulley 183A or 183B.
As can be seen in Figwee 8, which iz another perspective view of the treadmill 100 with
the shrouds 130A/B and the belt 120 removed, there are rows I85A and 1858 of
supporting/guiding bearings interspersed with guiding pulleys, along the sides of the step
boards 122A/122B of the weadmill 100, The bearings and pulleyy of the rows I85A/B
support the belt 120 and, together with the flanges of the pulleys 183A/B guide (prevent
excessive side slippage of) the belt 120, The guiding protrusions of the belt 120 fit

between the flanges of the guding palleys of the rows 185A/B.

0029 In operation, the roller tube 180 would be free o rotste ground the shaft 172 m
) « P ;

either divection, but for the presence of the one-way chutely 178, The one-way elutch 178
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allows rotation only in one divection. Viewed frow the left side of the weadnull 100, the
roller tube 180 and the pulleys 183A and 1838 can rotate clockwise, {o allow the top
surface of the belt 120 to move from the font to the rear of the treadndl] 100 as the user

walksfogs/rans forward on the belt 120

0304 The rear voller assernbly 190 may be quite similar to the front roller assembly

170. The assembly 190, however, need not include a one~way clutch or another one-way
device, because the belt 120 should not have significant movemant in the undestrable
direction due to the one-way cluich 178 on the front roller assembly 170, The rear roller
assemibly 190 may also differ significantly from the front roller gssembly 170; for
example, the rear roller assembly may have pulleys mounted on a rotating shaft supported

by a pair of bearings mounted in the frame of the treadmill.

0031 in embodiments, another type of one-way device 18 emploved n the stead of

the one-way clotch bearing 178, 1o embodiments, each side of the rear voller assembly
190 1s analogous o the right side of the frond roller assembly 170, o embodimenis, there
is a one-way device on ong end or both ends of the rear roller assenibly 180, In
enbodinments, g ouc-way clutch {or another ene-way device) is mstalled on one, two,
threeor all four ends of the roller assemblies 170 andior 190, In embodiments, the

treadmill i3 a motorless treadmill, while in other embodiments the treadmill is motorized.

0037} Figure 9 is g perspective view of a treadmull 900 with color-coded vertical

hand grip positions and corresponding color-coded frout foof placement positions. The
treadmill P00 {which Is curved in the shown embodiment}) includes a ooped running belt
921, handlebars 903, handichar mounts B10A9108, shrouds 930A8308, and electronie
monitor‘controller module 9135, The treadmill 900 also includes vertical grips 998A and
Q99R, which may be fastened in different positions on the handlebars 908, The vertical
grips 999A/B may be fastencd in different positions using, for example, locking serews.
In the shown embodiment, there are three positions on each side for the vertical grips.
The three pairs of handlebar positions are marked with bands or LEDs of different colors,
For example, bands 992A and 992B may be vellow; bands 993A and 9938 may be
orange; and bands 994A mnd 9948 may be red. Corresponding color strips are disposed
on cach side of the belt 2200 For example, color sirips 998A and 9988 may be vellow;
color sivips 997A and 9978 may be muay be orange; and color sirips 9964 and 9968 may
be red. The color strips may be glued, e.g., on the shrouds 930AM30R at the sides of the

bell 920, In embodiments, each color strip nclades one or more LEDs of appropriate
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color {red LED for a red strip, orange LED {or orange strip, ete.). The placement of the
color bands 992/993/994 and the color strips 996/997/998 gre “corresponding” i the
sense that, for a user {the specific user iy the case the placements are user-adjustable, or
an average user), appropriste placements of the vertical grips 999A/B and the stvips
1896/ 109771098 are indicated by the same color for a given exercise level, In the shown
embodiment, for example, yellow may comespond o walking, orange may carrespond to
jogeing, and red may correspond to running. Thas, when the user intends to walk, be or
she may place vertical grips at the yellow bands 992A/B, and then place feet in the area
between the yellow sivips 998A/B; when the user itends to jog, he or she may place the
vertical grips at the orange bands 993A/B, and then place feet in the area between the
orsnge strips 97AB; and when the user intends to run, he or she may place the vertical

grips at the red bands 994A/B, and then place feet in the area between the red strips
QIGAB.

0033 The electronic monitoricontrolier module may mclude a display and may be
connected to sensor(s} {such as a speed sensor andfor a load seunsor andf/or a heart rate

sensor), to provide information to the user of the treadmill regarding the user’s workont,

The mformation may Include speed, distance, tota} calovie expenditure, current caloric

burn rate, current heart rate, highest heart rate achieved during the workowt, and other

data.
00341 The features described throughout this document may be present individually,

or in any combination or permutation, except where the presence or sbsence of specific
elementylimitations is inherently required, explicitly indicated, or otherwise made clear

from the context

HO035) Not every HHusirated clement s necessarily required in every embodiment in
accordance with the concepts described in this decument, while some elementy that have
not been specifically illustrated may be desirable in some embodiments in accordsnce

with the concepts.

0036} This document describes in detail the inventive treadnills and roller
assemblics, This was done for illustmation purposes and, therelore, the foregoing

description is not necessarily intended to hmit the spirit and scope of the invention(s)
deseribed. Netther the specific embodiments of the invention(s) a5 @ whole, nor those of

its (or their, as the case may be) features necessarily limit the geperal prineiples
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underlying the invention(z). The specific features deseribed herein may be used in some
embodiments, but not i others, withont departure from the spirit and scope of the
invention(s) as sef forth herein.  Vartous physical arrangements of components and
various step sequences also fall within the intended scope of the invenlion(s), Maay
addiional modifications are intended in the foregoing disclosure, and it will be
appreciated by those of ordinary skill in the pertinent art that in some instances some
featuwres will be employed in the absence of a corvesponding use of other featwes. The
embodiments deseribed above are tustrative and not necessarily limiting, although they
or thelr selected features may be limiting for some clgims.  The llustrative examples
therefore do not necessarily define the metes and bounds of the invention{s) and the kegal

protection afforded the invention(s).

{00371 What is claimed is
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CLAIMS

1. A treadmill comprising:
a frame;
a looped running bel;

a first roller assembly comprising a first roller tube, a fivst rotating pulley and a second
rotating pulley mounted on the first roller tube so that the first and second rotating palleys
rotate together with the first roller tube, a first shaft fixedly mounted on the frame so that the

first shatt does not totate withs the first and sccond rotating pulleys and the first roller tube, 2

first load bearing, a second Ioad bearing, and 8 one~-way deviee; and
a second roller assermbly mounted on the frame;
wherein:

the tooped ruwming belt 18 sapported by the second roller assembly, the st rotating
putley, and the second rotating pulley, so that the first and second rotating pulleys rotate with

movement of the looped running bels;

the first Ipad bearing and the second load bearing are disposed between the first roller
tube and the first shadl, so that the first roller tube angd the first and second pulleys can rotate

around the first shaft;

the onesway device comprises gn inner ring and an outer ring, the hner ring heing fixedly
coupled o the first shafl pot o rotate on the first shafl, the outer ring 18 fixedly coupled to the
retler tube to allow the roller tube to rotate I a first direction around the first shaft and to
provent the rolter tube from rofating around the first shaft in 2 second direction that is
opposite to the first divection, the first and second directions being such that top surface of the

looped running belt can move from front of the treadmill to vear of the treadmuill and the top

10
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surface of the looped running belt is prevented from moving from the rear of the treadmill to

the front of the weadmill.

2. The treadunll according to claim 1, further comprising a first row that comprises a first
phurality of supporiing/guiding beanings interspersed with 8 HOrst plarality of guiding pulleys
along a first longitudinal side of the frame, and a second row that comprises a second
pharality of supporting/guiding bearings interspersed with a second plarslity of guniding
pulleys along a second longitndingl side of the frame, the first and second rows supporting

ihe looped running belt,

3, The treadmill according to clann 2, wherein fnside surface of the looped running belt
comprises a first protrusion along a first side of the running belt that is proximate to the first
longitudinal side of the frame, and a second protrusion along a second side of the running belt
ihat s proximaie to the second longitudinal side of the frame, the first protrusion being
dimensioned to fit info the first plurality of guiding pulleys, the second protrusion being
dimensioned to it into the second plurality of guiding pulleys. wherehy the fiest plurality of
supporiing/guiding bearimgs and the first plurality of guiding pulleys support & first side of
the Tooped runnming belt and the second plurality of supporting/gniding bearings and the

second plurality of guiding pulleys support & second side of the looped running belt.

4. The treadmill according to claim 1, wherein the second roller assembly comprisex:
a third rotating pulley;

a fourth rotating pulley:
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a second shafl fixedly mounted on the frame so that the second shafl does not votate with

the third and fourth rotating pulleys;

a second roller tube, the third rotating pulley and the fourth rotating pulley being mounted

on the second roller tuhe 1o rotate together with the second roller tubey

a third load bearing and a fourth load beaning disposed between the second roller fube and
the second shafl, so that the second roller tube and the third and fourth pulleys can rotate

arcund the second shaft,

3. The rreadmill according to claim 1, wherein the first roller assembly or the second roller
assemibly {orther comprises an addittonal one~way device conligured o prevent the top

surface of the looped running belt from moving from the vear of the treadimill to the front of

the treadmill,

6. The treadmill according to claim 1, wherein the first roller assembly is 3 front roller
assembly so that the fust shaft is mounted on the frame closer to the front of the treadmill

than the second roller assembly.

7. The freadmill according o claim 1, wherein the fivst roller assembly is 8 rear roller
assembly so that the frst shafl is mounted on the frame closer to the rear of the treadmill than

the second roller assembly.

& The treadmill according to claine 1, wherein the fivst roller assenlsly further comprises:
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a first insert between () outside of the first load bearing and the outer ving of the ong-way
device and ¢h) inside of the first roller tube, the first insert being on a first end of the first

shafi; and

a second msert between (a) outside of the second load bearing and (b} inside of the firsi

roller tube, the second insert being on a second end of the hrst shaft,

9. The treadmill sccording to claim 8, wherein the one-way device comprizes a one~way
clnteh, the inner ring comprises portions defining a keyway, and the first shaft comprises a

key configured to profnxde into the keyway thereby fixing the inner ring to the first shaft,

10, The treadmill according to claim 2, wherein the first insert and the second msert are made
of metal, the fiest inger] and the second inserts are press-fiited into the fiest roller tube, the
second msert is shorter than the first insert, and the first and second pudlevs are maade of

injection molded plastic.

11, The treadmull according te claim 10, wherein the first shatt is fixed to the frame with a
first bolt near the first end of the first shafl and with a second bolt near the second end of the

first shaft,

12, The treadmill according to claim 1, wherein the treadmil] is motoriess.

13, The treadmill according to claim 1, wherein the treadmmll is motorized,
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14, The treadmill according to claim 1, further comprising a display, electronics, and one or
more sensors configured to provide information to a user of the treadnull reparding a workout

of the user.

15, The freadmill according to clann 1, further comprising handlebars to allow the user to

hold onto the treadmill when exercising.

16, The treadmill according to clamm 1, wherein the looped running belt comprises a

nuitiplicity of interconnected slats.

17. The weadmill according to clatm 1. wherem the frame is configured so that the top

surface of the looped running belt is curved to allow variation In exercise infensity.

18, The treadmill gecording to claim 1, wherein the frame i3 configured so that the top
surface of the looped ranming belt is curved so that incline of the looped naming belt varies

by at least 20 degrees from snd to end,

19, The treadmill according fo claim 1, further comprising a raising bar attached to vear of the

frame, and a pair of wheels attached to front of the frame.

20. A rreadmill comprising

a frame;
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a looped running beli; and

a first rolier assembly comprising a fust rotating pulley and a second rofating pulley, a
second roller assensbdy comprising a third rotating pulley and a fourth rotating pulley, the
first roller assembly and the second roller assembly being mounted on the frame, the leoped

5 running belt being supported by the first rotating pulley, the second rotating pulley, the thied

retating pulley, and the fourth rotating pulley;

wherein the first roller assembly further comprises means for allowing top surface of the
looped ranning belt to move from front 1o rear of the treadmill and for preventing the top

surface of the looped ruming belt from moving from rear to front of the treadmill,

10
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