Office de la Proprieté Canadian CA 2542341 C 2011/11/29

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 542 341
Findustie Canada Industry Ganada 1R BREVET GANALIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2004/10/14 (51) Cl.Int./Int.Cl. F75B 715/28(2006.01)
(87) Date publication PCT/PCT Publication Date: 2005/04/28 | (72) Inventeurs/Inventors:
- . ALBRIGHT, LARRY E., US;
(45) Date de délivrance/lssue Date: 2011/11/29 BARES. MARK F.. US:
(85) Entree phase nationale/National Entry: 2006/04/10 SHELBOURN, WILLIAM C., US:
(86) N° demande PCT/PCT Application No.: US 2004/034006 MASON, SCOTTR., US

(87) N° publication PCT/PCT Pubilication No.: 2005/038270 (73) Proprietaire/Owner:

o CLARK EQUIPMENT COMPANY, US
(30) Priorité/Priority: 2003/10/17 (US60/512,583)
(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : PROCEDE ET APPAREIL POUR CAPTEUR DE POSITION DE COURSE POUR VERIN HYDRAULIQUE
54) Title: METHOD AND APPARATUS FOR STROKE POSITION SENSOR FOR HYDRAULIC CYLINDER

35% gi\

; 3
34— ||, 117
14 6? 1 42 IW :—-':;J /IO 12
> PRI 17775 S SSSSAR RN N NN NN NN NN
34 { I ” \\\\/
\ I 72\\ | —17 P
6O~ \\\ R . B A | A | |
70 ARy Y. T RS S
N N e eexf Y TN N\ AN |
/7 ' // , ' ‘% Y, @;P\\\\\ \\,
8 [ / \ — AC/// A
40 47 :
/] 2| 16A | I6 \
LRSS \\\@ SANNARNARRNRN

\
56 36 Lo 22

(57) Abréegée/Abstract:

A fluid pressure cylinder assembly (10) Is provided with a sensor (36) for sensing the extension of a piston rod (16) from a tubular
cylinder (12). The tubular cylinder (12) has a base block (14) that seals the end of the tubular cylinder (12) with an inner wall (41).
The inner wall (41) has a threaded bore (43) for receiving a sensor housing (40), which has an elongated rod (38) passing into an
axial bore (46) In the piston rod (16). The piston rod (16) carries a sensor element (47) that moves relative to the elongated sensor
rod (38). The inner wall (41) Is at an inner end of an access bore (58) In the base block (14). The sensor housing (40) Is threaded
Into a bore (43) In the wall using a socket (70) that has a slot (72) to permit a sensor lead (34) to extend to the exterior of the socket
(70) and out of the access bore (58) so the lead (34) rotates with the socket (70) in the access bore (58) while the sensor housing
(40) Is tightened In place. The base block (14) Is provided with a slot (54) that extends to the exterior of the base block (14) so that
when Installed the sensor lead (34) can be extended out through the slot (54) for connection to suitable controls.
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(57) Abstract: A fluid pressure cylinder assembly (10) is provided with a sensor (36) for sensing the extension of a piston rod (16)
from a tubular cylinder (12). The tubular cylinder (12) has a base block (14) that seals the end of the tubular cylinder (12) with an
) inner wall (41). The inner wall (41) has a threaded bore (43) for receiving a sensor housing (40), which has an elongated rod (38)
& passing into an axial bore (46) in the piston rod (16). The piston rod (16) carries a sensor element (47) that moves relative to the
& clongated sensor rod (38). The inner wall (41) is at an inner end of an access bore (58) in the base block (14). The sensor housing
e\ (40) is threaded into a bore (43) in the wall using a socket (70) that has a slot (72) to permit a sensor lead (34) to extend to the exterior
of the socket (70) and out of the access bore (58) so the lead (34) rotates with the socket (70) in the access bore (58) while the sensor
housing (40) is tightened in place. The base block (14) is provided with a slot (54) that extends to the exterior of the base block (14)
so that when installed the sensor lead (34) can be extended out through the slot (54) for connection to suitable controls.
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METHOD AND APPARATUS FOR STROKE POSITION
SENSOR FOR HYDRAULIC CYLINDER
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sensor, and the sensor itself is not accegsible from

the exterior of the c¢ylinder when the cylinder 1is

assembled.

Patent No. 6,509,733 shows a type of sensor

that could be installed or mounted as disclosed

hereln, and other types of sensors usable for sensing

stroke or position include magnetostrictive. linear

L

displacement devices, sensors that have transmitters

and recelvers, and LVDT sensors.

The  present 1nvention is directed to

-

providing a construction and method of installing a

[

sensor into a base end of a fluid cylinder after the

cylinder 1s otherwise asgsembled with a piston and

piston rod, and which can be removed without

substantial disassembly of the cylinder.

SUMMARY OF THE INVENTION

The present invention relates to a position

sensoxr  assembly for a fluid pressure cylinder

assembly that has an internal piston and a rod which

1s extendable and retractable under fluid pressure on

1]

. "
opposite gldes o©

g Pt

. ) ) i T Tan = v -l--- p— Ty B
thne plStOl’l. The sensorx atﬂS‘:‘.:lltb.Ly Call

4
|

be installed after the cylinder has been otherwise

— Y

completely assembled, and the sensor assembly can

also’ be removed without disassembling the cylinder,

that 1s removing the piston and piston rod. An

accessible threaded port or bore in the base of the

cylinder receives a sensor assembly housing that has

an elongated element that extends into the interior

a

of the - cylinder and into an interior passageway in
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the piston rod. The leads or wires from the sensor

can be left 1in place as the sensor is secured by

threading the sensor into the base end bore. The

wires or leads for the sensor are extended laterally

5 “hrough a slot 1in a side wall of the wrench socket

| .

chreads, the sensor

used for tightening the sensor

leads are positioned so they can rotate with the

e

sensor as the sensor is tightened, without wrapping

up on the sensor oxr wrench. When the wrench socket

10 1s removed, the leads are slipped into an open ended

pr—
p—

slot in the side of the cylinder base for connection

to the read out circuitry.

{
1

The Sensoxr 18 protected from the

environment since it is mounted inside a longitudinal

LR

15 bore 1n the base o:

the cylinder. The sensor lead

(usually one lead with multiple wires in 1it) 1is

.

connected to remote circuitry so the sensor signal

that indicates positions of the piston and rod can be

used for controlling the linear axial position of the

20 piston rod. The signal can be used to control
varioue functions dependent on the piston rod
position.

The installation of the sensor requires no

special tools, but does utilize a wrench socket that

25 has a slit that permits the sensor wire or lead to be

p—
pa

the outside of the socket. During the

il

passed to

rotation needed to threadably tighten the gsensor in

F

place in the cylinder, the lead is extended out of a

longitudinal center bore in the cylinder base. The




CA 02542341 2010-10-21

-4 -

sensor assembly does not have to be installed until
all operations for making and assembling the cylinder
assembly are completed. The sensor assembly then 1is
slid through the longitudinal bore in the cylinder
base and the elongated sensor element 1s slid through
the bore 1n the end wall and into a bore in the

plston rod.

Service of the sensor assembly after use of
the cylinder 1s also easily done. When the piston is
retracted, the sensor assembly can be removed and
replaced with little or no loss of hydraulic fluid
without removing the hydraulic hoses leading to the
valve controlling the cylinder.

In one aspect, the present i1nvention resides
in a fluid pressure cylinder assembly having a piston
mounted on the 1nterior of a tubular cylinder and an
extendable and retractable rod connected to the piston,
the i1mprovement comprising a mounting arrangement for a
sensor housing securable in a bore on a base end of the
tubular cylinder, the mounting arrangement comprising a
pase on the tubular cylinder, the base having a first
pore along a central axis of the open to an interior of
the tubular cylinder, the first bore having an outer
end portion for receiliving and securing a sSensor
housing, and a second axially extending bore in the
base of the tubular cylinder that is coaxial with the
first bore and that has a size greater than the first
pore and which extends from the outer end portion of
the first bore to an outer end of the base, said second
bore being of size to receive a tool movable to secure
a sensor housing 1n the first bore, the base having a
Cross bpore to receive a mounting pin with the cross
bore 1intersecting the second bore, and a slot in the
base opening from the second bore to an exterior of the

base, sald slot being of size to receive a lead from a



CA 02542341 2010-10-21

_4A_

sensor and extending inwardly from an outer end of the
base farther than the cross bore, and a wall of the
second bore being substantially continuous except for

the cross bore and slot.

In another aspect, the present 1invention
resides 1n a fluid pressure cylinder assembly having a
piston mounted on the interior of a tubular cylinder
and an extendable and retractable rod connected to the
piston, the improvement comprising a sensor having a
sensor housing mountable on a base end of the tubular
cylinder, a base on the tubular cylinder having an end
wall with a first bore open to the tubular cylinder for
recelving and threadably securing the sensor housing,
and a second axially extending bore in the base of the
tubular cylinder that has a size greater than the first
bore, said second bore being of size to receive a drive
socket rotationally movable to threadably secure the
sensor housing 1n the first bore, a slot in the base
opening from the second bore to an exterior of the

base, sald sensor housing having a drive end, and a

sensor lead extending from the drive end, a drive
socket for driving the sensor housing for threading,
the drive socket having a second slot on a side
thereof, the second slot being of size to permit the
sensor lead to pass from an interior of the socket to
the second bore and the first slot being of size to
permit the sensor lead to pass from the second bore to

the exterior of the base.

In another aspect, the present invention
resides 1in a fluid pressure cylinder assembly having a
plston mounted on the interior of a tubular cylinder
and an extendable and retractable piston rod connected
to the piston, the improvement comprising a sensor
mountable on a base of the tubular cylinder, said
sensor including a threaded sensor housing, an inner
end wall in the base of the tubular cylinder having a

first threaded bore for receiving the threaded sensor
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housing, a rotationally drivable configuration on a
drive end of the sensor housing, and a second bore in
the base of the tubular cylinder extending from an
outer end of the base to the 1nner end wall, the second
bore being of size greater than the first bore to
recelive a socket that will fit over the drive end of
the sensor housing to permit threadably installing the
sensor housing from an exterior of an outer end of the
second bore and, whereilin said sensor housing has a
sensor lead extending there from, the socket for
installing the sensor housing having a slot in a
sidewall thereof for permitting the sensor lead to pass

from an interior of the socket to the exterior.

In yet another aspect, the present invention
resides in a fluid pressure cylinder assembly having a
piston mounted on the interior of a tubular cylinder
and an extendable and retractable rod connected to the
piston, a sensor mountable on a base end of the tubular
cylinder, said sensor 1including a sensor housing
securable 1n a bore, a base on the tubular cylinder
having an end wall with a first bore for receiving and
securing the sensor housing, characterized by a second
axlally extending bore in the base of the tubular
cylinder that has a size greater than the first bore,
sald second bore being of size to receive a tool
movable to secure the sensor housing, and a slot in the

base opening from the second bore to an exterior of the

base, said slot being of size to receive a lead from

the sensor.

In a further aspect, the present
invention resides in a method of installing a sensor
in a fluid pressure cylinder assembly having a
longitudinal axis, the sensor having a threaded housing
with a drive end, and an opposite end of the threaded
housing supporting a first sensor element, the sensor
having a sensor lead extending from the drive end, a

base end portion of the cylinder assembly having an
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access bore open to the exterior that i1s of size for a
socket to fit into the access bore and engage the drive
end of the threaded housing to rotationally drive the
sensor 1nto a second smaller bore in an interior wall
portion of the base end portion of the cylinder
assembly, the method comprising providing a socket that
fits over the drive end of the threaded housing,
providing a longitudinally extending slot in a side
wall of the socket, placing the sensor lead through the
slot 1n the socket to extend from an interior of the
socket to an exterior of the socket and into the access
bore, threadably driving the sensor into the second
smaller bore with the socket, and with the sensor lead
extending along the access bore and moving rotationally
with the socket, and removing the socket from the
access bore while leaving the sensor lead in the access

bore.

In yet a further aspect, the present
invention resides in a method of installing a sensor in
a fluid  pressure cylinder assembly  having a
longitudinal axils, the sensor having a threaded housing
with a drive end, and an opposite end of the threaded
housing supporting a first sensor element, the sensor
having a sensor lead extending from the drive end, a
first threaded axially extending bore in an interior

wall portion of a base end portion of the cylinder

assembly, the interior wall being recessed from an
outer end of the base end portion, the method
comprising threadably rotating the sensor into the
first bore with a socket, which extends axially out of
the base to rotate with the threaded housing sensor
lead extending axially out from the recessed interior
wall rotating as the house is threadably rotated, and
further providing an axially extending slit in a side
wall of the base portion open from the recess to an
exterior of the base portion, and passing the sensor

lead out of the access bore through the provided
axlally extending slit in the side wall of the base
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portion of the cylinder assembly.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a perspective view of a
typical fluid pressure cylinder assembly utilizing a
stroke or rod position sensor arrangement made
according to the present invention;

Figure 2 1s a sectional view of a base
end of the <c¢ylinder assembly with a sensor
installed, and a wrench socket in position for such
installation;

Figure 3 1s a fragmentary perspective
view of the base of the cylinder assembly showing
the sensor 1installed, and with parts in section and
parts broken away;

Figure 4 1s a side view of a wrench socket

as utilized with the present invention and showing a

slit for extension of the sensor lead from the socket

during the tightening or loosening operation; and
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Figure 5 1is a partial perxspective view O

a base end of the cylinder assembly

(Y

the exterior o

with a sensor lead wire shown.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
5 In Figure 1, a fluild pressure cylinder

assembly indicated at 10, such as a hydraulic or

pneumatic cylinder or actuator, is provided with an

outer c¢ylinder tube 12. A cylinder base block 14

closes one end of cylinder tube 12, and an extendable

10 and retractable piston rod 16 having a rod end 18

——
p——b

extends through a rod end cap at the other end of the

Lo

cylinder to the outside of the cylinder tube 12.

Referring to Figure 2, it can be seen that

-

che piston rod 16 is connected to a piston 20 that 1is

F

15 mounted on the interior chamber 22 of the cylinder

tube 12. The piston rod 16 has a reduced diameter

neck 21 that passes through a bore in piston 20. A

W——

shoulder 16A 1is formed on piston rod 16 that bears

against and supports the piston. A spacer 17 is shown

20 1in place over the rod 16 and against the piston, and

|
18 broken awavyv o show the shoulder 186A.

The piston 20 1s held on a threaded end otf

neck 21 of the rod 16 with a nut 42. The nut 42 has

an interior bore 45 that is unthreaded at a portion

gy

25 adjacent the outer end of the bore. The end of nut 42

A

extends outwardly beyond the end of the piston rod

neck. The nut 42 is tightened securely to hold the

piston 20 in place. The end of the nut 42 will abut
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surface of

piston and pis

The pis

pressure and

retractable under fluld pressure.

Or pressure gource 24 is connected

to direct

pr——

fitting 28,

and retraction

18 shown for con

the rod end

feedback signa

plston rod 16

34 that leads

The

elongated

a longitudinal bore 46. that receives

first

the

rod

fluid under pregsure

of the pis
trolling
18, and

COon rod are retrac

“on 20 18 movs

1l for de

and

from a

SISINESION S

at a sensor base or housing 40.

the rod end

piston s

-6~

16 i1s

the

18

assembly 36 shown in Figure 2.

agssembly

thus

CO O

con rod 16.
the position or extension of

controller

PCT/US2004/034006

the basge block when the
ced.

ble under differential

extendable and

As ghown, a pump

through a valve 26

from a base end

and a rod ending fitting 30 for extension

A controller 32

g
p—

receives a

cermining the extension of the

along a lead or line

troke position sensor

36 includes an

transducer element or rod 38, mounted

The piston rod 16 has

the

transducer

element or rod 38, which can be slid longitudinally

into the bore 46, The bore 46 extends through the
neck 21. The transducer element or rod 38 extends
from the base end of the piston rod 16, through neck
21 for the majority of the length of the piston rod
16.

As can be seen, the base block 14 of the

cylinder assembly 10

inner wall 41

e

or bore 22 of

that

the cylinder tube 12.

18 a block that has a base or

forms the base end of the chamber

The end wall 41
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iy

closes the end of the cylinder tube 12. The nut 42

that threads onto neck 21 has an outer end surface

that abuts on base wall 41 to form a stop for the

piston 20 when the piston is retracted.

et
—

5 The inner or basge wall 41 of the base 14

has a center threaded bore 43 that receives and forms

a 8support for the sensor housing 40 in the _end wall

47 of the base 14. The bore 43 1is threaded to hold

the sensor assembly 36, including the elongated

10 transducer rod 38. The sensor housing can be sealed

relative

o the wall 41 with an "O" ring 44 around

1ts periphery. The elongated transducer rod 38 and

CLhe sensor housing 40 are removable as a unit from

{

the 1nterior bore 46 in the piston rod 16.

15 The sensor assembly 36 can be any desired

sensing unit that can be activated and energized, and

which will provide signals that indicate the position

of the piston 'and piston rod that are transmitted

along the lead line 34. Lead line 34 can contain more

20 than one wire, as desired, but will carry signals to

axvrtt1tra Fha AT S - dc:. 3 o = T o g 17 M AT A
\n--alloc-l.- et N\t Rt ke L N S\.-J.-LSU.L. ’ [ S | _— P \.-#\u&, e L L NA a—I—S\—/ Y e wle ol t/-t..uv —t— Ny N
O

i it
i
oy
(D

feedback signals indicating the position

piston rod (and piston) relative to a reference

position, as shown, the base where the piston and

25 piston rod are 1in a retracted position shown in

.

Figure 2. The end of the bore 46 in the neck 21 of

the piston rod that faces the base block 14 hasgs a

counter bore 4527 that mounts a gecond transducer

element 47 that as shown is in the form of a ring
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that moves

(slides) along first trs
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rod 38 with the piston 20 and piston rod 16.

second element

38

4’/ coopera

to provide a signal at

the position of

indicates

transducer element or rod 38

position of the piston rod 16 and pis

The

second sensor element

gslides on the rod 38, if a

18 used.

controller 32.

provided at

Rod end 18 1is

movable member represented schems

52. Thus, the

of the load

support

position

determined by the signal indics

movable second transducer element 47 rela

stationary transducer rod 38.

Sensor housing 40 isg installed

b b
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housing 40 has a hexagon config

ana the lead 34

extends from

The cylinder base 14 has an axis

the base end,

at

The base 14 also has g

mounting a pin 62 (Figure 1)

Va

The electronic circui:

base 14 to the

frame suppor:

.
S

tes wis

the sensor housing,

the second element

Call

connected to

the cylinder block base 14 1is connected

dista

-h

the first

and

LYY

OY WOTrk member

e, ﬂ4_ P I o ¥
oucexr

(which can have

cross bore 60

for

52.

uration or hex nut

| -

thus

be a contact

for

a

tically at 50,

gr—

OL

nce movement

50

ting the position of

it OL ullie

load

v Rl B B LD N

nsducer element or

This
element
which
4’7 along
che extension

con rod end 18.

that
G- hﬂ

riable registance sensor

the sensor is

ONY

and

to a frame

oxX

can be

tive to the

ap—r  pitay, WY sy,

56,

several wires 1in it)

that i1s used

the center of the sensor housing 40.
1l access bore 58 open

and extending to the end wall 41.

for

in turn mounting the

Additionally,

the




CA 02542341 2006-04-10
WO 2005/038270 PCT/US2004/034006

-9 -

base 14 has a radial slot or slit 64 formed therein

that Jjoins the axially bore 58, and extends radially

out to one lateral side, for example, the side that

contains the base end hydraulic line fitting 28 as

5 shown 1in Figure 5. The slot or slit 64 has a

longitudinal length opening along the side of access

bore 58 and intersecting the bore 58.

i

For installation and removal of the sensor,

a wrench socket 70 that has a longitudinally

10 extending slot 72 therein i1is utilized, and 1t 1s

attached to a suitable asocket drive 74 in a

conventional manner. The gocket drive 74 hag an

extension shank 76 that is provided on the drive 74,

| .

“he socket 70.

and which has a drive end that drives

15 The inner diameter of the access bore 58 in

|

he base 14 1is large enough relative to the outer

pr—

ace of the gocket so that the wrench socket 70

SUY .

will glide 1into the bore 58 with some clearance

around the outer periphery and fit over the end ot

20 housing 40. When installing the sensor assembly 36,

Sy - e o s s L o -
CAEe WIeNnCii 8oCcxKxert 7

LI N B — —— T — y P — = -
0 1s sliippeda onto the ae uter

configuration or nut end 56, and the sensor lead 34

is placed through the slot 72 of the socket, so that

the lead 34 extends out of the sgsocket 70. Then the

25 lead 34 is extended longitudinally along or axially

along the inner surface of the access bore 58 and to

the socket ag sghown

1)

the outgide of the drive end o

in dotted lines in Figure 2.
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A suitable connector 35 is used at the end
of the lead 34, and the 1lead would not Dbe of
excessive length. However, 1t can be seen that the

10

15

20

25

lead 34 will rotate wi

housing 40 inside the

assembly 36 1s tightened in place.

ring 44 rests against

bore 43, so that

1s sealed or closed.
{

When the sensor assembly 36 is

the

firat

place with

extending into the cen

16,

the wrench socket

ig released from the slot

34 then can be passed

the i1nterior ot

-h

the wrench socket and sensor

access bore 58 asg the sensgorxr

A suitable "O"

a flange to seal the threaded

P

the cylinder tube 12

tightened in

trangducer rod or element 38

tral bore 46 of the piston rod

the lead 34
The lead

70 18 removed, and

72 of the socket.

through the slot 64 from bore

58, and connector 35 can be mated with a connection

to the controller 32.

to

the

between pin 62 and

is not moved or

The sensor

assembly 10 are done.

elements will not get

by welding,

the 1nterior side of

the pin 62 when

heat treating,

The lead or wire 34 is placed

the cross bore 60 and thus

sensor housing and so the lead

stretched excessively 1f the

Ll LI I v LAl

the pin 62 1s in

assembly 36 can be 1nstalled

after all operations for manufacturing the cylinder

insures that the sensor

That

physically damaged or affected
and the like,

painting
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which are necessary for manufacturing the cylinder

assembly.

The removal of the sensor

assembly 36 is an

opposite procedure, namely the wrench socket 70 would

/
p—

be put into position on the hex end of the sensor

housing after the pin 62 has been removed.

connector 35 would be separated and the les

be extended 1nto the glot 72 (which is an axiall

r'.
-

extending slot) of the wrench socket

would be placed over the drive end or hex end 56 of

access bore 58 so i1t could be

and unthread the sensor housing 40.

wound up on the wrench socket or dams

the lead 34 would be rotating so that

twisting. Then the socket would be driven to rotat

The
ad 34 would

Y

70. The socket

from slot or glit 64 and extended out the end of

the sensor housing 40. The lead 34 would be removed

rotated without

~

At the same time

1t would not be

ged by extending

out the end of the socket that is on the hex end 56.

The sensor housing 40 and transducer rod 38 would be

removed axlially after threading the sensor housing
out ©of the bore 43 in which it is mounted in the base
14 .

The Sensor assembly 36, 1including

transducer rod 38, 1s pulled out of the cylinder base

block and sexrviced or replaced.

When the genso

assembly 36 18 again put into the c¢ylinder, th

wrench socket 70 again would be put in

-h

the end of the sensor housing 40 wis

the gensor lea

r

e

CO position on

d

extending through the slot 72. The socket, sensor and




WO 2005/038270

10

15

20

25

CA 02542341 2006-04-10

Lo

the lead would be rotated as a unit

sensor housing in place. The socket

with the

the end of

lead 34 sliding out

and placed through the slot

connected to a controller or gimilar i1tem.

should be

Lt

ted with

Sengsors can be accommoda

base of the c¢ylinder using the

1n the base end.

threaded bore

linear displacement sensor i1is shown.

with this

element 47 1s a ring ma

Any threaded

gnet

[l

type of

ded

in place according to

threa

CO

slo

invention using a

electronics package is not

“roller remote

—he con

registor sengors can also be used where

the plston or piston rod slides along

transducer element.

The sensor, again,

114
It L

1ig

since it i1s 1n a recesgs,

hloclk

through the axial clearance

the exterior

58 pin 62 18 removed.

also can be seen that

1T

that

4 2

threads into piston rod 16 abuts

block
This helps

base 14

end of the

retracted. to 1sola

with the

Then,

hydraulic oil.

relieved on the base side of the piston,

the moun:

A magne

type o:
sensor housing that

the

when  the

axially

'The

pr—
d

included, but 1is par

from the c¢ylinder.

tected by

the end of

OI}

C1ng

a2 COIl

noted that many types

11

cen

~ostric

-
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tighten the
would be removed
the slot 72,
64 1n the base 14 to be

O]
Ay

Che

tered

1ve

asecond

Sensor.

can bpe

present

tted socket can be used.

vVari

|
accegaible

plston

te The sensor
hydraulic

very 1lit

from

-

an elonga

N oy
-

c.

The
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tact on
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the nut
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01l leakage past the abutting parts will occur 1f the

sensor 18 removed for service.

Although the present invention has Dbeen

described with reference to preferred embodiments,

5 workers skilled in the art will zrecognize that

—

changes may be made in form and detail without

_departing from the spirit and scope of the invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. In a flmd pressure cylinder assembly having a piston mounted on the interior of a tubular
cylinder and an extendable and retractable rod connected to the piston, the improvement
comprising a mounting arrangement for a sensor housing securable in a bore on a base end of the
tubular cylinder, the mounting arrangement comprising a base on the tubular cylinder, the base
having a first bore along a central axis of the open to an interior of the tubular cylinder, the first
bore having an outer end portion for receiving and securing a sensor housing, and a second
axially extending bore in the base of the tubular cylinder that is coaxial with the first bore and
that has a size greater than the first bore and which extends from the outer end portion of the first
bore to an outer end of the base, said second bore being of size to receive a tool movable to
secure a sensor housing in the first bore, the base having a cross bore to receive a mounting pin
with the cross bore intersecting the second bore, and a slot in the base opening from the second
bore to an exterior of the base, said slot being of size to receive a lead from a sensor and
extending inwardly from an outer end of the base farther than the cross bore, and a wall of the

second bore being substantially continuous except for the cross bore and slot.

2. In a fluid pressure cylinder assembly having a piston mounted on the interior of a tubular
cylinder and an extendable and retractable rod connected to the piston, the improvement
comprising a sensor having a sensor housing mountable on a base end of the tubular cylinder, a
base on the tubular cylinder having an end wall with a first bore open to the tubular cylinder for
rece1ving and threadably securing the sensor housing, and a second axially extending bore in the
base of the tubular cylinder that has a size greater than the first bore, said second bore being of
size to recelve a drive socket rotationally movable to threadably secure the sensor housing in the
first bore, a slot 1n the base opening from the second bore to an exterior of the base, said sensor
housing having a drive end, and a sensor lead extending from the drive end, a drive socket for

driving the sensor housing for threading, the drive socket having a second slot on a side thereof,
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the second slot being of size to permit the sensor lead to pass from an interior of the socket to the
second bore and the first slot being of size to permit the sensor lead to pass from the second bore

to the exterior of the base.

3. The cylinder of claim 2 and a third bore in the base extending laterally across the second bore
and spaced outwardly from the end wall having the first bore so that the sensor is inwardly from
the third bore, the third bore being of size for mounting a pin, the slot in the base extending
inwardly from the third bore so the sensor lead can pass out through the slot in the base with a

pin in place in the third bore.

4. In a fluid pressure cylinder assembly having a piston mounted on the interior of a tubular
cylinder and an extendable and retractable piston rod connected to the piston, the improvement
comprising a sensor mountable on a base of the tubular cylinder, said sensor including a threaded
sensor housing, an inner end wall in the base of the tubular cylinder having a first threaded bore
for receiving the threaded sensor housing, a rotationally drivable configuration on a drive end of
the sensor housing, and a second bore in the base of the tubular cylinder extending from an outer
end of the base to the inner end wall, the second bore being of size greater than the first bore to
receive a socket that will fit over the drive end of the sensor housing to permit threadably
installing the sensor housing from an exterior of an outer end of the second bore and, wherein
said sensor housing has a sensor lead extending therefrom, the socket for installing the sensor

housing having a slot in a sidewall thereof for permitting the sensor lead to pass from an interior

of the socket to the exterior.

5. The cylinder assembly of claim 4, wherein the first and second bores are parallel to a
longitudinal axis of the tubular cylinder, and the base of the tubular cylinder has an axially
extending slit extending from the second bore to an outer side periphery of the base such that the

sensor lead can extend along the second bore while the threaded sensor housing is threadably



CA 02542341 2010-10-21

- 16 -

installed, and the slit in the base being of size to permit the sensor lead to pass through the slit to

an exterior of the outer side periphery of the base.

6. The cylinder assembly of claim 5 and a third bore in the base extending laterally across the
second bore and spaced outwardly from the first bore so that the sensor is entirely to an inner side
of the third bore, the third bore being of size for mounting a pin, the slit in the base extending
inwardly beyond the third bore so the sensor lead can pass out through the slit with a pin in place

in the third bore.

7. The cylinder assembly of claim 4 further characterized in that the sensor housing is centered
on a longitudinal axis of the piston rod and has an elongated sensor rod portion, and a bore in the
piston and piston rod aligning with the first threaded bore for receiving the elongated sensor rod

portion.

8. The cylinder assembly of claim 7, further characterized by a sensor element mounted to move
with the piston and piston rod and movable along the elongated sensor rod portion of the sensor

as the piston rod extends and retracts along the tubular cylinder.

9. A fluid pressure cylinder assembly having a piston mounted on the interior of a tubular
cylinder and an extendable and retractable rod connected to the piston, a sensor mountable on a
base end of the tubular cylinder, said sensor including a sensor housing securable in a bore, a
base on the tubular cylinder having an end wall with a first bore for receiving and securing the
sensor housing, characterized by a second axially extending bore in the base of the tubular
cylinder that has a size greater than the first bore, said second bore being of size to receive a tool
movable to secure the sensor housing, and a slot in the base opening from the second bore to an

exterior of the base, said slot being of size to receive a lead from the sensor.
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10. The cylinder of claim 9, wherein said sensor housing is threadable into the first bore and has
a drive end, and has a sensor lead extending from the drive end a drive socket for driving the
sensor housing for threading, the drive socket having a second slot on a side thereof for

permitting the sensor lead to pass from an interior of the socket to the exterior.

11. The cylinder of claim 1 and a third bore in the base extending laterally across the second bore
and spaced outwardly from the end wall having the first bore so that the sensor is inwardly from
the third bore, the third bore being of size for mounting a pin, the slot in the base extending
inwardly from the third bore so the sensor lead can pass out through the slot in the base with a

pin in place in the third bore.

12. The cylinder of claim 9 further characterized in that the sensor housing is centered on a
longitudinal axis of the piston rod and has an elongated sensor rod portion, and a bore in the

piston and piston rod aligning with the first bore for receiving the elongated sensor rod portion.

13. The cylinder of claim 12, further characterized by a sensor element mounted to move with the
piston and piston rod and movable along the elongated sensor rod portion of the sensor as the

piston rod extends and retracts along the cylinder.

14. A method of installing a sensor in a fluid pressure cylinder assembly having a longitudinal
axis, the sensor having a threaded housing with a drive end, and an opposite end of the threaded
housing supporting a first sensor element, the sensor having a sensor lead extending from the
drive end, a base end portion of the cylinder assembly having an access bore open to the exterior
that 1s of size for a socket to fit into the access bore and engage the drive end of the threaded
housing to rotationally drive the sensor into a second smaller bore in an interior wall portion of
the base end portion of the cylinder assembly, the method comprising providing a socket that fits
over the drive end of the threaded housing, providing a longitudinally extending slot in a side
wall of the socket, placing the sensor lead through the slot in the socket to extend from an

interior of the socket to an exterior of the socket and into the access bore, threadably driving the
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sensor 1nto the second smaller bore with the socket, and with the sensor lead extending along the
access bore and moving rotationally with the socket, and removing the socket from the access

bore while leaving the sensor lead in the access bore.

15. The method of claim 14 and further providing an axially extending slit in a side wall of the
base end portion open from the access bore to an exterior of the base end portion, and passing the
sensor lead out of the access bore through the provided axially extending slit in the side wall of

the base end portion of the cylinder assembly when the socket is no longer rotationally moved.

16. The method of claim 14 including providing the access bore and smaller bore along a

common axis centered on the longitudinal axis of the cylinder assembly.

17. The method of claim 15 including providing a cross bore in the base end portion of the
cylinder assembly that extends across the access bore, and which cross bore is spaced from the
second smaller bore, forming the provided slit in the base end portion of the cylinder assembly
inwardly past the cross bore, and placing the sensor lead through the slit and between the cross

bore and the threaded housing.

18. The method of claim 14 including securing the base end portion to a cylinder tube to form the
cylinder assembly and assembling a piston and piston rod in the cylinder assembly prior to
installing the sensor in the cylinder assembly, and thereafter threadably driving the threaded

housing into the smaller bore.

19. The method of claim 14 includi'ng providing a pressure seal between the threaded housing

and the interior wall.

20. A method of installing a sensor in a fluid pressure cylinder assembly having a longitudinal

axis, the sensor having a threaded housing with a drive end, and an opposite end of the threaded
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housing supporting a first sensor element, the sensor having a sensor lead extending from the
drive end, a first threaded axially extending bore in an interior wall portion of a base end portion
of the cylinder assembly, the interior wall being recessed from an outer end of the base end
portion, the method comprising threadably rotating the sensor into the first bore with a socket,
which extends axially out of the base to rotate with the threaded housing sensor lead extending
axially out from the recessed interior wall rotating as the house is threadably rotated, and further
providing an axially extending slit in a side wall of the base portion open from the recess to an
extertor of the base portion, and passing the sensor lead out of the access bore through the

provided axially extending slit in the side wall of the base portion of the cylinder assembly.
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