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This invention relates to honing and polishing apparatus 
for. operating on the bores of tubes and the like. , ' 

‘Honing and polishing apparatus heretofore employed 
comprises a hollow body supported on the end of a tubu 
lar spindle through which pressure ?uid is fed to the body 
the walls of-which are formed with a plurality of radial. 
openings'in which cutting elements are slidably disposed 
in the manner of pistons and are urged radially outwardly 
by the pressure ?uid into cutting or abrasive contact with 
the bore of a tube to be honed or polished andthe body 
and'tube are relatively rotated and reciprocated to e?ect 
the honing or cutting action. ‘. . __ I t 

In some operations fast stock removal‘ from the tube 
is required .for example 0.006 or more'inches in diameter 
per foot length of the tube per‘minute and in order to at 
tempt to accomplish this removal it has been found nec 
essary to use high ?uid pressures of for example 120 lbs.v 
per square inch. In an attempt to prevent loss of pres 
sure and the ?uid ?at sealshave been proposed the edges 
of which .make contact with the openings but due‘to the 
high ?uid pressures employed and wear on the. sides of 
the openings vdue to the movement of cutting elements 
therein a substantial leakage occurs between the edges 
of the ?at seals and the sides of the openings so that the‘ 
rate of stock removal is considerably decreased and is 
less than required. Increasing the ?uid pressure to in 
crease the rate of stock removal further increases the. 
leakage and therefore does‘ not solve the problem. It is 
found that the bores of some tubes to be operated upon 
are tapered and/or oval and in some cases bent slightly 
out of the straight. and when "such bores are being oper 
ated upon the cutting elements and seals become pitched 
orj'tipped correspondingly about longitudinal and/or. 
transverse axes and this allows further pressure ?uid 
leakage to occur ‘between the seals and openings. ' 
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The body‘ 10 of the honing apparatus is somewhat 
cylmdrically formed and is elongated in the direction of 
its longitudinal central axis. At one end the body is pro 
vided with a screw-threaded bore 11 into which is screwed“ 
the screw-threaded end portion 12 of an adaptor or at 
tachment 13 until a collar 14 abuts the end face 15 ‘of. 
the ‘body so that the adaptor can be locked to the body. 
The adaptor 13 is also formed with another screw-thread 
ed end portion 16 which is adapted to be screwed into the i 
one end of a hollow tubular spindle 17 adapted at its. 
other end to be secured .to a driving means such as av 
tapered shank. 
The adaptor or attachment 13 and the spindle 17 are i' 

herein referred to as a hollowgmernber in connection’ 
with a valve 18 to be hereinafter described and the screw . 
connection between the hollow member and the body 10 
enables said body to be removed from the hollow member. 
fort maintenance purposes. 
The valve 118 comprises an annular piston 19 which isv 

slidably housed in a cylindrical chamber 20 formed in the‘ 
The piston 19 comprises a backing‘v hollow member. 

portion 21 made ofmetal having a head and a skirt 22 
extending rearwardly from the head i.e. towards the 
adaptor 13. The head is formed with a central screw 
threaded bore into which ‘is- screwed a screw-threaded 
‘shank of a seat member 23 and between the outer face 
of the head and a clamping face-formed by an outwardly . 
directed ?ange of the seat member there is clamped an 
annular ?exible sealing member 24 which is of cup shape / 
to provide a skirt 25 making sealing engagement with the 
cylindrical wall of the chamber 20 and the skirt extends 
forwardly i.e. in a direction away from the adaptor 13 so 
as to face the direction of ?ow of pressure ?uid intro 
duced into the spindle 17 at a position adjacent the end - 
of the spindle remote from the valve 18. 

Extending through the seat member 23 i.e. through the 
?ange and shank thereof is a central duct 26 which is co 
axial with the axis of the spindle and chamber and the 
forward end of the duct i.e. the end opening at the ?ange 
of the seat member constitutes an annular seat for the - 

, valve head 27 of a mushroom-type valve member the stern 
For maintenance or other purpose it is often‘necessary ' 

to remove the hollow body from the spindle and hereto-v 
45 fore the pressure ?uid in the spindle has run to waste evenv 

though the pressure ?uid supply has been terminated by ,a 
suitable control. valve... ‘Furthermore, at the instant of 
removal of the body from the spindle the ?uid, usually 
an ‘oil, runs over the operator’s hands and also becomes 
mixed with the cutting liquid used as a coolant and lubri 
cant for the honing operation and‘if this, coolant liquid 
is notfthe same as the pressure 
ing occurs. 

?uid undesirable intermix 

'It is an object of the present invention to‘ ‘provide hon'-_ ' 
ing or polishing apparatus which avoidsithe loss of ‘a 
substantial quantity of pressure ?uid and particularly 
when the body is removed fromvthe spindle. 

Various other, objects and advantages ofthe invention‘ 

55 

will become ‘more fully apparent from the following spec- ‘ 
i?cation, appended claims and accompanying drawings‘ 
wherein: 

.60 
FIGURE 1 is aiperspective view of one farm of honing 

ori polishing apparatus. 
FIGURE 2'_is a- longitudinal sectional viewof the ‘hon-i.‘ .4 

' ‘ ‘.65 ing apparatus but on a larger scale. 
FIGURE 3 is. a view similar to FIG. 2 but showing ' 

only _a part thereof and witha valve in a different I position 

from‘the‘ position shown in FIG. 2. ' 
FIGURE 4 is ‘a cross-sectional plan view of‘ FIG. 2 on Q’ ' 

‘ 70 the lines 4—4 thereof and' 

28 of which extends through the duct and at its rearward 
end 29 is slidably guided in an axial direction in a hole 
30 extending axially through the adaptor 13 so as to main-v 
tain the valve head co-axial with the seat. ' 
The valve head 27 is normally urged into a closed posi 

tion in engagement with the seating (as shown in FIG. 
2) by ahelical compression spring 31 which surrounds ' 
part of the valve stem and extends between the rear end 
of‘ the shank of the seat member 23 and a stop peg 32 
extending diametrically through the shank. The stem~28 
has'an enlarged diameter portion 33 in this locality to sup 
port the compression spring '31 which is conveniently re 
ferred to as a valve spring. 
The part of the valve stem 28 extending between the 

valve head’ 27 and the enlarged diameter portion 33 is 
of smaller diameter than the diameter of the duct 26 so 
as to provide an annular passage therebetween for the 
pressure ?uid. 
A further compression spring 34 which is conveniently ' 

referred to as the piston spring, is in the form of a helical 
spring which surrounds the stem 28 of the valve member 
and is of larger diameter than the valve spring 31 and 
is stronger than said valve spring and at its ends the piston 

‘ spring is located in cylindrical recesses formed in the for 
I ward end of the adaptor 13 and formed in the backing 

FIGURE -5>i's a‘ fragmentary sectional view on a still 
largerscale‘ showing a modi?cation. ~ , I 

portion of the above piston 19 by the head and skirt there-_'_ 
of and said piston spring 34 tends to urge the valve piston 
forwardly i.e. in a direction opposing the pressure ?uid 

. supply. L 
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The enlarged diameter portion 33 of the valve stem is 
formedv with a Hat rear face '35 which is adapted to‘ abut ' i 
an end face 36 in the forward cylindrical recess in the 
adaptor 13 and which end face 36 constitutes a stop to be 
hereinafter described. 

AIso-formed‘in the adaptor 1‘3 islor are one or more 
longitudinally extending passages. 37 through which pres: 
sure ?uid can pass from the chamber 20 into a blind 
cavity 38 in the body 10 said cavity 38 being open at. its 
forward‘end i.e. that end adjacent the adaptor 13 and at 
its other end 39' being closed. The blind cavity 38 is of 
elongated formation longitudinally of the body and ex 
tends. for almost the full‘ length thereof and said body at 
its end adjacent the closed end,39»of.the cavityv isformed. 
with a hexagonal head 40 to facilitate screwing-of thebody 
10, into and out of the adaptor 13. 

Extending through the walls of the body in. directions 
radially thereof are four slots 41 which are equi-angular 
ly spaced apart (as shown in FIG. 4) said slots com 
municating at their inner ends with the cavity 38. and at 
their outer ends opening onto the exterior 42 of the-body. 
The slots 41 are of elongated formation (as shown in 
the vanious ?gures) and their major axes extend in the 
direction of the longitudinal axis of the body and in 
length said slots extend for. the major part of the length 
of the‘ body. The slots 41 are parallel sided and at their 
ends are semi-circular (as shown in FIG. 1). 

In each of the four ‘slots 41 there is housed a piston 
43 which comprises a ?at rigid head plate 44 made of 
metal and a cup member 45 made of ?exible rubber or 
similar ‘material and provided with a peripheral skirt 46' 
which is continuous around the piston. The cup mem 
ber. 45 is secured‘ to the underface of the plate 44 such 
as by bonding or an adhesive and said plate 44 and cup 
member 45 are each shaped so as to conform with the 
shape-of the slots 41 so that each piston 43 is of elon 
gated formation and has roundv ends. Each piston is 
housed in a slot 41 with its ‘skirt 46 directed inwardly 
towards the cavity 38 and the skirt 46 narrows in cross 
section towards its free edge (as shown in FIG; 4) so 
that'the edge of the skirt is very ?exible and forms an 
ef?cient seal with the slot. 

Referring to FIGS. 2 to 4 in-each slot 41 there is dis 
posed'a rigid holder or backing plate 47 which is co 
extensive with the head plate 44 of the piston so as to 
correspond in size and shape to the slots 41 and has a 
good‘sliding fit engagement therewith and the inner face 
of a holder 47 is adapted'to abut against the outer face 
of the head plate 44 of a piston without however being 
secured thereto. Each holder 47 is- formed on its outer 
face with a shallow groove 48 which extends longitudi 
nally of the holder and terminates short of the semi-‘cir 
cular ends of the holder and in the groove in each hold 
er: there is secured by a suitable adhesive an elongated‘ 
cutting element 49 which is conveniently in the form- of 
a .honing' stone. The cutting element 49 is of rectangu 
lar cross-section (as shown in FIG. 4), and is narrower 
than the holder 47 so as to ?t Within the groove 48 and 
thusthe sides of the element 49 are not in contact with 
the sides of the slots 41 and therefore have no abrasive 
action thereon. 
Each holder 47 is formed on both ends thereof on its 

exterior surface with a transverse groove 50' and the 
transverse grooves 50 are positioned beyond the endsv of 
the cutting element 49 and are aligned with circumferen 
tial grooves 51 in and adjacent the ends of the body 10. 
In eachof- the grooves ‘51 there is located a split spring 
ring circlip 52 which lies in the transverse groove 50 in 
the holders 47 and exerts inwardly radial pressure there 
on so ‘as to urge- the cutting elements 49 radially inward 
with respect to the body 10 and into inoperative posi* 
tions. 

In order to determine the inward radial movement of 
the pistons 43 and cutting element 49 under the- in?u 
ence of the split spring rings 52 the inner end of each. 
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4 
slot 41 is formed with shoulders 53 on which the edges 
of‘the skirts 46'of the pistons can bear to determine the 
inward movement of the pistons. 

Referring to FIG. 5 this construction of polishing ap 
paratus is very similar to‘ that disclosed in FIGS. 2 to 4 
with the exception’ that a holder 47 is not employed for 
the cutting element and in this construction the'cutting 
element 47 abuts, the outer face of the head place 44 of 
the piston without being’ secured thereto and the width 
of the cutting element 49‘is such as to enable said but 
ting element to have a good sliding ?t engagement with 
the sides of the slots 41. In order to obviate and di 
minish the abrasive action which the cutting element 49' 
has on the sides of the slots 41 said cutting element- may 
be impregnated with a suitable lacquer. ‘ 
The exterior 42 of the body 10 is conveniently pro 

vided with longitudinal ?utes 54 disposed intermediate 
the slots 41 to permit of good circulation of the lubri 
cant used during the polishing operation. 
The pressure ?uid employed may conveniently‘ be a‘ 

suitable oil or other liquid which may also in some in 
stances be used as a lubricating and cooling liquid dur 
ing the polishing operation. 
Inuse when it is desired to polish or hone the bore of 

a tube the body 10 is inserted into the bore of the tube 
and the tube and body are relatively rotated and recip 
rocated, preferably the tube is held stationary and the 
body is rotated and reciprocated. The oil under pres 
sure is then fed into the hollow spindle 17 where it 
passes to the end of the spindle adjacent the body 10 
and operates on an annular valve piston formed by the 
parts 19, 21, and 24 and on the valve head 27 so that 
the annular valve piston and valve member are urged 
rearwardly in the chamber 20 against the action of the 
piston spring 34. During this rearward movement of the 
piston. the valve head 27 remains on the valve seat so 
that the valve is closed until the enlarged diameter por 
tion 32’ on the valve stem abuts the end wall ‘3‘6'of the 
adaptor thus preventing further rearward movement of" 
the’ valve member. 
Rearward movement of the annular valve piston 19’ 

continues, however, by reason of the ?uid pressure ex 
erted thereon so'that the valve seat moves away from 
thevalve head 27 to open the valve and permit the pas 
sages 37 in the adaptor into the blind cavity 38 in the 
ton into the chamber 20 and through the passage or pas 
sages 37 in the adaptor into the wind cavity 38 in the 
body 10. Rearward movement of the piston 19 can con-p 
tinue until the free edge of the skirt 2.2 abuts the forward 
end face of the adapter 13. ‘ 
The pressure oil in the blind cavity 38 in the body '10 

operates on the pistons 43 to urge them radially outwardly 
untilthe external surface of each of the cutting elements 
49 bears on the bore of thetube to be polished and by 
reason of the relative movement of the cutting elements 
49 to the tube the bore of the latter is honed or polished. 
The action of the pressure ‘oil causes the skirts 46 of the 
pistons to be urged relatively apart into close ?uid tight 
sealing contact with the sides 41v of the slots and in this 
way the pistons are rendered ?uid tight in the slots. 
This has the advantage that very high ?uid pressures in 
the region of, for example 120 lbs. per inch may be em 
ployedwhereby an extremely fast honing or polishing; 
action is obtained such as for example 0.006 inch per foot 
perv minute on a 4-inch bore diameter of tube and with 
any increase in pressure the ?uid tight sealing of the 
pistons in the slots 41. increases. As before mentioned 
if the bore of the tube is tapered and/or oval and/or 
bent the’ cutting elements and pistons are pitched cor 
respondingly but the provision of the skirts 46 ensures 
that ?uid tight seahng contact is maintained‘ by the skirts 
with the openings whereby pressure ?uid loss is avoided. 
It is found in practice that the polishing apparatus ac 
cording to~the ‘present invention is capable of operating 
satisfactorily on bores withup to, 3% ovality and taper 



and a corresponding amount of bend without‘pressure' 
?uidloss occurring. _ 

It will be appreciated that different honing and polish 
ing operations require’ di?erent ?uid pressures and these 
pressures.canbe varied in the body 10 by means of the 
usual manually operated control valves employed in ?uid 
supply systems and as the cavity 38‘ is a blind cavity 
the ?uid pressure can be accurately controlled to obtain 
the required honing action. 
When it is required to terminate a polishing operation 

the cutting elements 49 occupy positions in which they 
are partially withdrawn from the tube for the reason that 
the elements cannot be completely withdrawn as this 
would cause the end of the bore to become ?ared and 
might cause damage to the apparatus and when using 
apparatus according to the present invention, at this stage 
the rotation of the apparatus is stopped and the pressure 
of the ?uid supplied to the spindle 17 is reduced or 
terminated whereupon the piston spring 34 moves the 
annular valve piston forwardly from- a position shown 
in FIG. 3 to the position shown in FIG. 2 and the valve 
spring 31 moves the valve member into a position such 
that its head 27 engages the valve seat in the member 23 
to close the duct 26. During this movement of the piston 
the ?uid pressure in the cavity 38 decreases thereby 
creating a suction in the cavity 38 and causing the pistons 
43 and cutting elements 49 to be withdrawn radially 
into the body 10 and out of contact with the bore of the 
tube whereupon the apparatus can be withdrawn com 
pletely from the tube whereby scoring and ?aring of the 
end of the tube are avoided. 
The forward open end of the body 10, Le. that end 

adjacent the adaptor 13, thus forms a common inlet and 
outlet for the pressure ?uid. 

In order to effect maintenance work on the body and 
parts carried thereby such as the cutting elements and 
pistons it is necessary or desirable to remove the body 10 
from the adaptor 13. As before stated when the pres 
sure of the ?uid supply in the spindle is reduced or ter 
minated the valve 18 adopts a closed position (as shown 
in FIG. 2) and therefore when the body 10 is removed 
from the adaptor a very small quantity of the ?uid is lost 
corresponding to the amount of ?uid in the chamber 20 
and passages 37 and cavity 38 and this is a relatively 
small quantity when compared with the considerable 
quantity of ?uid contained in the spindle which is some 
times of considerable length such as for example 20 feet 
long and the bore of the spindle may be approximately 
2 inches in diameter. 
What I claim is: 
1. In honing apparatus for operating on the bores of 

tubes an elongated hollow body providing a blind cavity 
having a common inlet and outlet for pressure ?uid, a 
plurality of slots angularly spaced apart in the body and 
being of longitudinal formation and extending longitudi 
nally of the body and each slot being radially disposed 
in the body and at its radially inner end communicating 
with the blind cavity and at its radially outer end open 
ing onto the exterior of the hollow body, a plurality of 
elongated cutting elements supported in the slots and 
movable therein radially of the body into and out of 
cutting engagement with a tube, a plurality of pistons 
one inwardly of each of the cutting elements to move 
said cutting elements and each piston having a continuous 
peripheral skirt directed radially inwardly and engaging 
the walls of the slot to form an eifective seal preventing 
leakage of the pressure ?uid operating on the radially 
inner end of the piston to urge said piston and thus a 
cutting element radially outwardly of the body, a hollow 
member detachably connected to the elongated hollow 
body and said hollow member providing a cylindrical 
chamber communicating with the common inlet and out— 
let of the blind cavity in the body and through which 
cylindrical chamber the pressure ?uid passes from a 
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supply source to the blind cavity, a valve piston slidably - 
mounted in the cylindrical chamber and providing a valve ‘ 
seat adjacent one end of the valve piston, a valve mem 
ber cooperative-with the valve seat such that closing 
,movement of the valve member occurs in the direction 
of?ow of the pressure ?uid to the blind cavity and also 
occurs-by ‘movement of the valve piston in the reverse 
direction, spring means urging the valve member into 
its closed position with respect to the valve seat, coop‘ 
erable stop means on the valve member and a relatively 
stationary part to determine movement of the valve 
member whilst the valve piston continues sliding move 
ment so as to open the valve, and further spring means 
urging the valve piston in a direction opposing the ?ow 
of pressure ?uid from the supply source and operative 
when the supply is discontinued to urge the valve piston 
in a direction such that the valve seat cooperates with 
the valve member whereby further movement of the valve 
piston and valve member in a unitary manner causes a 
suction e?ect to be created in the blind cavity whereupon 
the cutting elements are drawn radially inwardly out of 
engagement with the bore of the tube in which they pre 
viously operated. 

2. In honing apparatus for operating on the bores 
of tubes an elongated hollow body providing a blind 
cavity having a common inlet and outlet for pressure 
?uid, a plurality of slots angularly spaced apart in the body 
and being of longitudinal formation and extending longi 
tudinally of the body and each slot being radially disposed 
in the body and at its radially inner end communicating 
with the blind cavity and at its radially outer end opening 
onto the exterior of the hollow body, a plurality of elon 
gated cutting elements supported in the slots and movable 
therein radially of the body into and out of cutting en 
gagement with a tube, a plurality of pistons one inwardly 
of each of the cutting elements to move said cutting ele 
ments and each piston having a continuous peripheral 
skirt ‘directed radially inwardly and engaging the walls of 
the slot to form an eifective seal preventing leakage of 
the pressure ?uid operating on the radially inner end of 
the piston to urge said piston and thus a cutting element 
radially outwardly of the body, a hollow member detach 
ably connected to the elongated hollow body and said hol 
low member providing a cylindrical chamber communi 
cating with the common inlet and outlet of the blind cavity 
in the body and through which cylindrical chamber the 
pressure ?uid passes from a supply source to the blind 
cavity, an annular valve piston slidably mounted in the 
cylindrical chamber and providing a valve seat adjacent 
one end of the valve piston, a mushroom type vai-ve mem 
ber having a head co-operative with the valve seat such 
that closing movement of the valve member occurs in the 
direction of ?ow of the pressure ?uid to the blind cavity 
and also occurs by movement of the valve piston in the 
reverse ‘direction and said valve member having a stem 
extending from the head and through a pressure ?uid con 
veyor duct in the annular valve piston and slidably sup 
ported so as to maintain the head co-axial with the valve 
seat, a helical spring mounted around the stem and opera 
tive between said stem and the annular valve piston to 
urge the valve member into a closed position with respect 
to the valve seat, co-operative stop means on the valve 
member and a relatively stationary part to ‘determine 
movement of the valve member whilst the valve piston 
continues sliding movement so as to open the valve, and 
further spring means urging the valve piston in a direc 
tion opposing the ?ow of pressure ?uid from the supply 
source and operative when the supply is discontinued to 
urge the valve piston in a direction such that the valve 
seat co-operates with the valve member whereby further 
movement of the valve piston and valve member in a uni 
tary manner causes a suction eifect to be created in the 
blind cavity whereupon the cutting elements are drawn 
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