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VARIABLE FORCE TENSIONER WITH 
INTERNAL RESERVOIR TECHNOLOGY 

PRIMARY BORE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[ 0001 ] The invention pertains to the field of hydraulic 
tensioners . More particularly , the invention pertains to a dual 
hydraulic force tensioner with a reservoir integrated into a 
primary piston thereof that can provide for faster fluid flow 
into a high pressure chamber of the piston . 

Description of Related Art 
[ 0002 ] Dual hydraulic variable force tensioner ( VFT ) sys 
tems utilize a dual piston design with a reservoir on the back 
side of the tensioner . Fluid flows from the reservoir side into 
both pistons from the bottom of the tensioner through a 
check valve to fill the high pressure chambers within the 
pistons . A primary piston is forced , by a high pressure within 
the piston chamber , to contact a tensioner arm to maintain 
tension on a chain or belt of an engine . 
[ 0003 ] FIG . 1 illustrates a front side of a conventional 
variable force tensioner ( VFT ) 100 including a primary 
piston 102 disposed within a primary bore 103 , a secondary 
piston 104 disposed within a secondary bore 105 , a primary 
low pressure chamber ( LPC ) to high pressure chamber 
( HPC ) inlet 106 , a secondary low pressure chamber ( LPC ) 
to high pressure chamber ( HPC ) inlet 108 and a high 
pressure piston bore clearance path 110 . 
[ 0004 ] FIG . 2 illustrates a back side of the tensioner , 
where a shared reservoir 118 provides fluid to both pistons 
102 and 104 via the primary LPC to HPC 106 ( see FIG . 1 ) 
and the secondary LPC to HPC 108 ( see FIG . 1 ) , respec 
tively . The tensioner 100 is connected to the engine via bolts 
( not illustrated ) extending through two holes 112 and cor 
responding holes extending into the engine ( not illustrated ) . 
A ratchet clip 114 ( FIG . 1 ) is disposed to extend around an 
interior of the primary bore 103 to prevent the piston 102 
from sliding back into the primary bore 103. A stop groove 
116 is disposed on an outer surface of the piston 102 to be 
caught by the ratchet clip 114 so that the piston 102 is limited 
as to how far out of the bore 103 it may extend . 

interior , a second check valve and a second bore LPC to 
HPC inlet , the second check valve being connected between 
the second piston and the second bore LPC to HPC inlet to 
control the flow of fluid from the LPC to HPC inlet to the 
hollow interior of the second piston to force the second 
piston to extend outward of the second bore . 
[ 0006 ] In an embodiment of the inventive concept , the 
lower pressure chamber includes a primary reservoir . 
[ 0007 ] In another embodiment of the inventive concept , 
the primary reservoir includes a second inlet to receive fluid 
from an external source . 
[ 0008 ] In another embodiment of the inventive concept , 
the first bore includes a first portion and a second portion , the 
first portion having a first diameter and the second portion 
having a second diameter wider than the first diameter and 
disposed within a section of the first portion and transfers 
additional fluid from the external source to the second inlet 
of the primary reservoir . 
[ 0009 ] In still another embodiment of the inventive con 
cept , the first bore includes at least one high pressure piston 
bore clearance path extending axially along an internal side 
surface thereof from the closed end thereof to the second 
diameter thereof allowing excess fluid from the HPC to flow 
back to the primary reservoir , the at least one high pressure 
piston bore clearance path being at a lower pressure than the 
HPC . 
[ 0010 ] In yet another embodiment of the inventive con 
cept , the second piston includes a spring disposed within the 
hollow interior thereof , the spring biasing the second piston 
outward of the second bore . 
[ 0011 ] In still another embodiment of the inventive con 
cept , the VFT further comprises a shared reservoir disposed 
at a back side of the housing to provide fluid to the second 
diameter of the first bore and the second bore LPC to HPC 
inlet . 
[ 0012 ] In yet another embodiment of the inventive con 
cept , the first piston includes a series of ratchet grooves 
formed around an outer surface and extending along a length 
thereof ; and the first bore includes a ratchet clip extending 
therein to capture one of the ratchet grooves to prevent the 
primary piston from sliding into the first bore . 
[ 0013 ] The foregoing embodiments of the present inven 
tive concept also provide a variable force tensioner ( VFT ) 
that includes : a housing with an inlet therein to receive fluid 
from an external source ; a bore including inner walls having 
a first diameter and an end portion thereof ; and a primary 
piston slidably disposed within the inner walls of the bore 
and including : a reservoir disposed at a first end thereof and 
including a first inlet to release fluid from the reservoir ; and 
a chamber disposed at a second end thereof , the chamber 
being formed of a top portion , two sides of the second end 
of the piston , and the end portion of the bore , the chamber 
including a check valve disposed therein connected to the 
first reservoir inlet to control a flow of the fluid from the 
reservoir to the chamber to create a high pressure therein to 
force the piston to extend outward of the bore . 
[ 0014 ] In an embodiment of the inventive concept , the 
chamber further includes a spring disposed therein and 
seated on the end portion of the bore to bias the piston 
outward of the bore . 
[ 0015 ] In another embodiment of the inventive concept , 
the VFT further comprises at least one pressure piston bore 
clearance path extending along a side of the bore from the 

SUMMARY OF THE INVENTION 

[ 0005 ] The foregoing embodiments of the present inven 
tive concept provide a variable force tensioner ( VFT ) that 
includes : a housing ; a first bore disposed in the housing and 
having a bottom end ; a primary piston slidably disposed in 
the first bore and including a low pressure chamber ( LPC ) 
disposed therein and a low pressure chamber to high pres 
sure chamber ( LPC to HPC ) inlet connected at one end 
thereof , the primary piston creating a high pressure chamber 
( HPC ) between a bottom portion thereof and the bottom end 
of the first bore when fluid is fed through the LPC to HPC 
inlet from the LPC ; a spring disposed within the high 
pressure chamber and applying a bias on the primary piston 
away from the bottom of the first bore ; a check valve 
connected to the LPC to HPC inlet and configured to allow 
fluid to flow from the low pressure chamber to the high 
pressure chamber to force the primary piston to extend 
outward of the first bore ; and a second bore disposed in the 
housing and including a second piston having a hollow 
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end portion thereof to the second diameter thereof to leak 
fluid from the high pressure chamber back to the reservoir . 
[ 0016 ] In yet another embodiment of the inventive con 
cept , the VFT further comprises a secondary reservoir 
disposed at a back side of the housing to feed the fluid to the 
housing inlet . 
[ 0017 ] In another embodiment of the inventive concept , 
the bore includes a second diameter wider than the first 
diameter and disposed within a section of the first diameter 
to transfer additional fluid from the housing inlet to a second 
inlet of the reservoir . 
[ 0018 ] The foregoing embodiments of the present inven 
tive concept also provide a variable force tensioner ( VFT ) 
that includes a housing ; a primary piston slidingly disposed 
within a first bore in the housing , the primary piston having : 
a first section including a primary reservoir , the primary 
reservoir including an inlet to receive oil therein from an 
external source and an outlet at a first end extending into the 
first bore ; and a second section including a high pressure 
chamber disposed between the primary reservoir and a 
bottom end of the first bore , the high pressure chamber 
including a check valve connected to the outlet to receive oil 
from the primary reservoir and a spring therein to provide a 
bias on the primary piston to extend out of the first bore . 
[ 0019 ] In an embodiment of the inventive concept , the 
VFT includes a high pressure piston bore clearance path 
extending along a groove in the first bore from the high 
pressure chamber to the inlet to return oil back to the 
primary reservoir . 
[ 0020 ] In another embodiment of the inventive concept , 
the the first bore comprises a first diameter extending along 
the length thereof in which the piston slides therein , and a 
second diameter larger than the first diameter and extending 
along a portion of the first bore to receive oil from the 
housing inlet and to release oil to the primary piston inlet 
when the primary piston inlet slides along the second 
diameter . 

embodiments in which the present teachings may be prac 
ticed . These embodiments are described in sufficient detail 
to enable those skilled in the art to practice the present 
teachings and it is to be understood that other embodiments 
may be utilized and that changes may be made without 
departing from the scope of the present teachings . The 
following description is , therefore , merely exemplary . 
[ 0029 ] The terminology used herein is for the purpose of 
describing particular example embodiments only and is not 
intended to be limiting . As used herein , the singular forms 
“ a ” , “ an ” and “ the ” may be intended to include the plural 
forms as well , unless the context clearly indicates otherwise . 
The terms " comprises , " " comprising , " " including , " and 
“ having , ” are inclusive and therefore specify the presence of 
stated features , integers , steps , operations , elements , and / or 
components , but do not preclude the presence or addition of 
one or more other features , integers , steps , operations , 
elements , components , and / or groups thereof . The method 
steps , processes , and operations described herein are not to 
be construed as necessarily requiring their performance in 
the particular order discussed or illustrated , unless specifi 
cally identified as an order of performance . It is also to be 
understood that additional or alternative steps may be 
employed . 
[ 0030 ] When an element or layer is referred to as being 
“ on ” , “ engaged to ” , “ connected to ” or “ coupled to ” another 
element or layer , it may be directly on , engaged , connected 
or coupled to the other element or layer , or intervening 
elements or layers may be present . In contrast , when an 
element is referred to as being " directly on , ” “ directly 
engaged to ” , “ directly connected to ” or “ directly coupled to ” 
another element or layer , there may be no intervening 
elements or layers present . Other words used to describe the 
relationship between elements should be interpreted in a like 
fashion ( e.g. , “ between ” versus “ directly between , ” “ adja 
cent ” versus “ directly adjacent , ” etc. ) . As used herein , the 
term “ and / or ” includes any and all combinations of one or 
more of the associated listed items . 
[ 0031 ] Spatially relative terms , such as “ inner , " " outer , " 
“ beneath ” , “ below ” , “ lower ” , “ above ” , “ upper ” and the like , 
may be used herein for ease of description to describe one 
element or feature's relationship to another element ( s ) or 
feature ( s ) as illustrated in the figures . Spatially relative terms 
may be intended to encompass different orientations of the 
device in use or operation in addition to the orientation 
depicted in the figures . For example , if the device in the 
figures is turned over , elements described as “ below ” or 
" beneath ” other elements or features would then be oriented 
" above ” the other elements or features . Thus , the example 
term “ below ” can encompass both an orientation of above 
and below . The device may be otherwise oriented ( rotated 90 
degrees or at other orientations ) and the spatially relative 
descriptors used herein interpreted accordingly . 
[ 0032 ] As discussed above , this disclosure pertains to dual 
hydraulic variable tensioners ( VFT ) , and more particularly , 
to a dual hydraulic force tensioner with a reservoir inte 
grated into a primary piston thereof that can provide for 
faster fluid flow into a high pressure chamber of the piston . 
[ 0033 ] The dual hydraulic variable tensioner ( VFT ) 300 of 
FIGS . 3A through 4 can be used for an endless loop , flexible , 
power transmission member for an internal combustion 
engine of a motor vehicle , such as a chain or belt . The power 
transmission member encircles a drive sprocket driven by a 

BRIEF DESCRIPTION OF THE DRAWING 

[ 0021 ] FIG . 1 shows a perspective view of a front side of 
a conventional variable force tensioner ( VFT ) ; 
[ 0022 ] FIG . 2 shows a perspective view of a back side of 
the VFT of FIG . 1 ; 
[ 0023 ] FIG . 3A shows a perspective view of a front side of 
a variable force tensioner ( VFT ) according to an exemplary 
embodiment of the present inventive concept ; 
[ 0024 ] FIG . 3B shows a perspective view of a front side of 
a variable force tensioner ( VFT ) according to another exem 
plary embodiment of the present inventive concept ; 
[ 0025 ] FIG . 4 shows a perspective view of a back side of 
VFT according to the exemplary embodiment illustrated in 
FIG . 3A ; 
[ 0026 ] FIG . 5 shows a primary piston and bore combina 
tion according to yet another exemplary embodiment of the 
present inventive concept ; and 
[ 0027 ] FIG . 6 shows the variable force tensioner of FIG . 
3B in operation . 

DETAILED DESCRIPTION OF THE 
INVENTION 

[ 0028 ] In the following description , reference is made to 
the accompanying drawings that form a part thereof , and in 
which is shown by way of illustration specific exemplary 
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drive shaft , such as a crank shaft of the engine , and at least 
one driven sprocket supported by a driven shaft , such as a 
cam shaft of the engine . 
[ 0034 ] Referring to FIG . 3A , a dual hydraulic variable 
force tensioner ( VFT ) 300 in accordance with an exemplary 
embodiment of the present inventive concept is illustrated . 
The dual hydraulic variable force tensioner ( VFT ) 300 can 
be used to maintain a predetermined tension on a chain or 
belt ( not illustrated ) through a tensioner arm ( see FIG . 6 ) . 
The dual hydraulic VFT 300 includes a housing 302 that can 
be fastened to a frame of a motor vehicle ( not illustrated ) or 
other device by inserting connectors , such as bolts , or other 
type fasteners that will provide the intended purpose of 
connecting the housing 302 , to a motor vehicle or other 
chain or belt driven devices , through connector holes 304 . 
[ 0035 ] The dual hydraulic VFT 300 can include primary 
and secondary axially extending bores 306 and 308 in which 
a primary piston chamber 310 and a secondary piston 
chamber 312 can be formed therein , respectively . A primary 
piston 314 can be disposed within the primary bore 306 , and 
a secondary piston 316 can be disposed within the secondary 
bore 308 . 
[ 0036 ] The primary bore 306 can include a closed end 
306? and sidewalls 306b including a first portion having a 
diameter dl extending along a length of the bore 306. An 
inlet 302a can be provided through the housing 302 to 
receive additional oil or other fluid from an external source 
( discussed in more detail below ) . The inlet 302a can be 
disposed in fluid communication with an external oil or 
other fluid supply ( not illustrated ) for supplying oil or other 
fluid to the primary piston 314 . 
[ 0037 ] The primary piston 314 can include a body having 
a first end 314a exposed with respect to the bore 306 , a 
second end 314b disposed within the bore 306 , a length L 
extending between the first end 314a and the second end 
3146 thereof , and an inlet 314c which is disposed in com 
munication with the inside of the primary piston 314 to 
receive return fluid as described further below . The primary 
piston 314 can be split into two chambers , including a low 
pressure chamber ( LPC ) 318 disposed towards the first end 
314a thereof and a high pressure chamber ( HPC ) 320 
disposed towards the second end 314b thereof , the LPC 318 
having a smaller diameter D1 than a diameter D2 of the HPC 
320. A check valve 324 can be provided between the LPC 
318 and the HPC 320 to control the flow of oil from the LPC 
318 to the HPC 320. A low pressure chamber ( LPC ) inlet 
328 can be provided between the HPC 318 and the check 
valve 324 to permit the oil to flow from the LPC 318 to the 
check valve 324 . 
[ 0038 ] The HPC 320 can be formed between the check 
valve 324 and the closed end 306a of the primary bore 306 . 
As such the HPC 320 varies in length depending on the 
distance in which the primary piston 314 extends away from 
the closed end 306a of the first bore 306. The primary piston 
314 can also include a piston spring 322 disposed in the HPC 
320 and seated at the closed end 306a of the primary bore 
306 to bias the piston 314 away from the closed end 306a of 
the bore 306 . 
[ 0039 ] The primary LPC 318 may comprise a piston 
reservoir 326 which contains oil or another type pressure 
fluid therein . This oil flows through the LPC to HPC inlet 
328 and the check valve 324 and into the HPC 320. The 
piston spring 322 maintains a force on the primary piston 
314 to keep the piston 314 from sliding further into the 

primary bore 306 in the case of a drop in pressure within the 
HPC 320. The HPC 320 also maintains a force on the 
primary piston 314 as a result of the pressurized oil con 
tained therein , which is received from the reservoir 326 . 
[ 0040 ] In another embodiment of the inventive concept , as 
illustrated in FIG . 3B , the primary bore 306 can include a 
second portion having a second diameter d2 wider than the 
first diameter dl of the first portion of the bore 306 and 
disposed within a section of the first portion . The second 
portion having the diameter d2 transfers additional oil / fluid 
from an external source connected with the inlet 302a of the 
housing 302 to the inlet 314c of the primary reservoir 326 . 
[ 0041 ] In another exemplary embodiment of the present 
inventive concept , as illustrated in FIG . 5 , an outer circum 
ference of the primary piston 314 can include a series of 
ratchet grooves 540 along a length thereof , with a stop 
groove 542 closer to the inlet 314c and larger than the ratchet 
grooves 540 in order to capture a ratchet clip 544. The 
ratchet clip 544 can be an expandable clip that ratchets ( or 
expands ) and contracts in and out of the ratchet grooves 540 
as the primary piston 314 extends out of the primary bore 
306 due to the forces of the HPC 320 and the spring 322 
applied to the primary piston 314. The ratchet clip 544 
prevents the primary piston 314 from sliding back into the 
primary piston bore 306 when the tensioner arm ( see FIG . 6 ) 
pushes on the primary piston 314 due to a force from the 
chain or belt being in contact with the tensioner arm . 
[ 0042 ] Referring back to FIG . 3B , when a chain or belt 
under tension becomes worn and / or doesn't have a high 
load , and thus begins to slack , additional fluid can be 
provided to the HPC 320 from the reservoir 326 through the 
LPC to HPC inlet 328 and the check valve 324 , causing the 
primary piston 314 to be forced in a direction to extend 
further out of the primary bore 306. As a result the first end 
314a of the primary piston 314 continues to apply a force on 
the tensioner arm ( see FIG . 6 ) , thus keeping the chain or belt 
taut and under control . 
[ 0043 ] The primary reservoir 326 can also include the 
piston inlet 314c to receive additional oil as the primary 
reservoir 326 becomes depleted as a result of the oil being 
fed from the reservoir 326 to the HPC 320. The piston inlet 
314c receives oil from the second portion d2 of the primary 
bore 306. As described below in more detail with reference 
to FIG . 4 , the second portion d2 of the bore 306 receives 
fluid from an external source connected to the housing inlet 
302a . 
[ 0044 ] In the case where too much pressure may occur in 
the HPC 320 , some of the fluid therein is enabled to leak out 
along one or more high pressure piston bore clearance paths 
330 formed axially along a lower portion of the outer surface 
of the primary piston 314. Since the high pressure piston 
bore clearance paths 330 extend directly back to the reser 
voir 326 ( see arrows 330 ) from the HPC 320 , and acts 
against the reservoir pressure , the amount of piston to bore 
clearance leakage can be reduced as compared to the con 
ventional tensioners as illustrated in FIGS . 1 and 2 , where 
the clearance leakage path acts against atmospheric pres 
sure . This lower clearance leakage results in lower clearance 
leakage variation and more consistent tensioner perfor 
mance . Furthermore , the oil that passes through the piston 
bore clearance path ( s ) 330 is recycled . One or more sec 
ondary piston to bore clearance paths are formed axially 
along an upper portion of the outer surface of the primary 
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piston314 and extend from the second portion d2 of the bore 
306 upward and out through the top of the bore 306 . 
[ 0045 ] As described above , the secondary piston 316 can 
be disposed in the secondary bore 308 and can be hollow 
inside along its axial length . The secondary chamber 312 is 
a high pressure chamber ( HPC ) and can be formed by a 
combination of the hollow interior of the secondary piston 
316 and the secondary bore 308. The secondary piston 316 
may include a secondary piston spring 334 extending 
through the hollow interior portion thereof to maintain a 
force on the piston 316 and to keep the piston 316 from 
sliding further into the secondary bore 308 . 
[ 0046 ] The secondary piston 316 may also include a 
secondary one - way check valve 336 that allows the flow of 
oil in one direction into the secondary HPC 312. More 
specifically , the flow of fluid through the secondary check 
valve 336 can occur when additional fluid is provided 
through a secondary low pressure chamber ( LPC ) to high 
pressure chamber ( HPC ) inlet 338 to maintain a constant 
pressure within the secondary HPC 312. The oil which flows 
through the secondary LPC to HPC inlet 338 can be received 
from an external fluid source as described in more detail 
with reference to FIG . 4 . 
[ 0047 ] As illustrated in an exemplary embodiment of FIG . 
4 , fluid which enters the secondary LPC to HPC inlet 338 , 
as illustrated in FIGS . 3A and 3B , can be received from a 
shared reservoir 402 disposed at a back portion of the 
housing 302 of the dual hydraulic variable force tensioner 
( VFT ) 300. More specifically , an outlet 404 of the shared 
reservoir 402 can provide fluid to the secondary piston 
chamber 312 through the secondary LPC to HPC inlet 338 , 
while an outlet 406 of the shared reservoir 402 can provide 
fluid to the primary reservoir 326 of the piston 314 through 
the housing inlet 302a and the second portion d2 of the 
primary bore 306 . 
[ 0048 ] When the dual hydraulic variable force tensioner 
( VFT ) 300 is tensioning a new chain or belt , during opera 
tion , oil can be supplied to the primary HPC 320 from the 
primary reservoir 326 through the LPC to HPC inlet 328 and 
the check valve 324. This oil creates a pressure within the 
HPC 320 which provides a force that biases the primary 
piston 314 outwards of the primary bore 306 , together with 
the force provided by the primary piston spring 322. The 
forces provided by the HPC 320 and the spring 322 are 
transferred by the primary piston 314 to the tensioner arm 
( see FIG . 6 ) , which in turn biases a span of the closed loop 
chain or belt of an engine . At the same time , the secondary 
piston 316 is forced outwards of the secondary bore 308 by 
forces of the secondary piston spring 334 and the fluid 
supplied to the secondary HPC 312 from the secondary PLC 
to HPC inlet 338. The forces provided by the secondary HPC 
316 and the spring 334 are transferred by the secondary 
piston 316 to the tensioner arm , which in turn biases a span 
of the closed loop chain or belt of an engine . 
[ 0049 ] When the dual hydraulic variable force tensioner 
( VFT ) 300 is tensioning a worn chain or belt , or a chain or 
belt having little or no load applied thereto , during opera 
tion , oil can be supplied to the primary HPC 320 through the 
primary LPC to HPC inlet 328 and through the check valve 
324 , creating a pressure which forces the primary piston 314 
outwards from the primary bore 306 , in addition to the force 
applied to the primary piston 314 by the primary piston 
spring 322. These forces provided by the HPC 320 and the 
spring 322 are transferred by the primary piston 314 to the 

tensioner arm , which in turn biases a span of the closed loop 
chain or belt of an engine . At the same time , the secondary 
piston 316 is also forced outwards further from the second 
ary bore 308 by the secondary piston spring 334. As the 
chain or belt wears further , additional slack occurs in the 
chain or belt , and the primary piston 314 and secondary 
piston 316 both need to be extended further outwards from 
their respective primary and secondary bores 306 and 308 to 
continue to apply a bias to the tension arm to adequately 
maintain tension on the chain or belt . 
[ 0050 ] When the dual hydraulic variable force tensioner 
( VFT ) 300 is tensioning a chain or belt during a high 
dynamic chain or belt load via the tensioner arm ( see FIG . 
6 ) , the high dynamic load force from the chain or belt 
alternately pushes the primary piston 314 and the secondary 
piston 316 inwards of their respective bores 306 and 308 , 
and then outwards therefrom . Inward movement of the 
secondary piston 316 is resisted by the fluid pressure in the 
secondary HPC 312 created by the one - way check valve 
336 , which stops the fluid in the secondary HPC 312 from 
flowing back through the secondary LPC to HPC inlet 338 . 
As a result , the secondary piston 316 moves outward by the 
force of the spring 334. This operation causes the secondary 
piston 316 to “ pump up , ” drawing more fluid through the 
check valve 336 into the secondary HPC 312 , which in turn 
causes the first end 316a of the secondary piston 316 to exert 
force on the tensioner arm . Inward movement of the primary 
piston 314 is prevented by the pressure within the primary 
HPC 320 . 
[ 0051 ] In the alternative embodiment illustrated in FIG . 5 , 
inward movement of the primary piston 314 with respect to 
the primary bore 306 can also be prevented by the ratchet 
clip 544 being seated in one of the ratchet grooves 540 . 
[ 0052 ] FIG . 6 illustrates the variable force tensioner of 
FIG . 3B in operation as the primary piston 310 is engaged 
with a tensioner arm 601. The secondary piston 312 is in 
contact with a stiff spring 603 located inside the tensioner 
arm 601 . 
[ 0053 ] Accordingly , it is to be understood that the embodi 
ments of the invention herein described are merely illustra 
tive of the application of the principles of the invention . 
Reference herein to details of the illustrated embodiments is 
not intended to limit the scope of the claims , which them 
selves recite those features regarded as essential to the 
invention . 
What is claimed is : 
1. A variable force tensioner ( VFT ) , comprising : 
a housing ; 
a first bore disposed in the housing and having a bottom 

end ; 
a primary piston slidably disposed in the first bore and 

including a low pressure chamber ( LPC ) disposed 
therein and a low pressure chamber to high pressure 
chamber ( LPC to HPC ) inlet connected at one end 
thereof , the primary piston creating a high pressure 
chamber ( HPC ) between a bottom portion thereof and 
the bottom end of the first bore when fluid is fed 
through the LPC to HPC inlet from the LPC ; 

a spring disposed within the high pressure chamber and 
applying a bias on the primary piston away from the 
bottom of the first bore ; 

a check valve connected to the LPC to HPC inlet and 
configured to allow fluid to flow from the low pressure 
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chamber to the high pressure chamber to force the 
primary piston to extend outward of the first bore ; and 

a second bore disposed in the housing and including a 
second piston having a hollow interior , a second check 
valve and a second bore LPC to HPC inlet , the second 
check valve being connected between the second piston 
and the second bore LPC to HPC inlet to control the 
flow of fluid from the LPC to HPC inlet to the hollow 
interior of the second piston to force the second piston 
to extend outward of the second bore . 

2. The VFT of claim 1 , wherein the lower pressure 
chamber comprises a primary reservoir . 

3. The VFT of claim 2 , wherein the primary reservoir 
includes a second inlet to receive fluid from an external 
source . 

4. The VFT of claim 3 , wherein the first bore includes a 
first portion and a second portion , the first portion having a 
first diameter and the second portion having a second 
diameter wider than the first diameter and disposed within a 
section of the first portion and transfers additional fluid from 
the external source to the second inlet of the primary 
reservoir . 

5. The VFT of claim 4 , wherein a lower portion of the 
primary piston includes at least one high pressure piston 
bore clearance path extending axially along an external side 
surface thereof from the HPC to the primary reservoir , 
allowing excess fluid to flow back to the primary reservoir , 
the at least one high pressure piston bore clearance path 
having a pressure that acts against the reservoir pressure . 

6. The VFT of claim 2 , wherein the second piston includes 
a spring disposed within the hollow interior thereof , the 
spring biasing the second piston outward of the second bore . 

7. The VFT of claim 3 , further comprising : 
a shared reservoir disposed at a back side of the housing 

to provide fluid to the second diameter of the first bore 
and the second bore LPC to HPC inlet . 

8. The VFT of claim 1 , wherein ; 
the first piston includes a series of ratchet grooves formed 

around an outer surface and extending along a length 
thereof ; and 

the first bore includes a ratchet clip extending therein to 
capture one of the ratchet grooves to prevent the 
primary piston from sliding into the first bore . 

9. A variable force tensioner ( VFT ) , comprising : 
a housing including an inlet therein to receive fluid from 

an external source ; 
a bore including inner walls having a first diameter and an 

end portion thereof ; and 
a primary piston slidably disposed within the inner walls 

of the bore and including : 
a reservoir disposed at a first end thereof and including 

a first inlet to release fluid from the reservoir , and 

a chamber disposed at a second end thereof , the cham 
ber being formed of a top portion , two sides of the 
second end of the piston , and the end portion of the 
bore , the chamber including a check valve disposed 
therein connected to the first reservoir inlet to control 
a flow of the fluid from the reservoir to the chamber 
to create a high pressure therein to force the piston to 
extend outward of the bore . 

10. The VFT of claim 9 , wherein the chamber further 
includes a spring disposed therein and seated on the end 
portion of the bore to bias the piston outward of the bore . 

11. The VFT of claim 10 , further comprising : 
at least one high pressure piston bore clearance path 

extending along a lower side of the primary piston from 
the chamber to the second diameter of the bore to leak 
fluid from the high pressure chamber back to the 
reservoir . 

12. The VFT of claim 9 , further comprising a secondary 
reservoir disposed at a back side of the housing to feed the 
fluid to the housing inlet . 

13. The VFT of claim 9 , wherein the bore includes a 
second diameter wider than the first diameter and disposed 
within a section of the first diameter to transfer additional 
fluid from the housing inlet to a second inlet of the reservoir . 

14. A variable force tensioner ( VFT ) , comprising : 
a housing ; 
a primary piston slidingly disposed within a first bore in 

the housing , the primary piston having : 
a first section including a primary reservoir , the primary 

reservoir including an inlet to receive oil therein 
from an external source and an outlet at a first end 
extending into the first bore ; and 

a second section including a high pressure chamber 
disposed between the primary reservoir and a bottom 
end of the first bore , the high pressure chamber 
including a check valve connected to the outlet to 
receive oil from the primary reservoir and a spring 
therein to provide a bias on the primary piston to 
extend out of the first bore . 

15. The VFT of claim 14 , further comprising : 
a high pressure piston bore clearance path extending 

along the lower portion of the primary piston from the 
high pressure chamber to the inlet to return leakage oil 
back to the primary reservoir . 

16. The VFT of claim 15 , wherein : 
the first bore comprises a first diameter extending along 

the length thereof in which the piston slides therein , and 
a second diameter larger than the first diameter and 
extending along a portion of the first bore to receive oil 
from the housing inlet and to release oil to the primary 
piston inlet when the primary piston inlet slides along 
the second diameter . 


