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This invention relates to finishing devices for 
the internal surfaces of cylinder bores and the 
like, and particularly to an improved unitary 
honing head, rotatable and reciprocable with re 

5 lation to the work and carrying a plurality of 
stones expansible and contractible radially to 
Operative and inoperative positions. 
An important object of the invention is to pro 

vide improved universal-joint-type connecting 
i0 means whereby the honing head is attached to 

its driving shaft, which connecting means is ex 
tremely compact in its longitudinal dimension, 
readily replaceable in event of damage or undue 
Wear, and incorporates large bearing Surfaces 

ls rendering it extremely rugged. 
It is also an object to provide Such a joint 

which is capable of adjustment to compensate 
for wear. 

Still another object is to provide an improved 
20 honing head of the character indicated, having 

guide means expansible concurrently With con 
traction of the honing elements, and vice-versa, 
to engage the work and guide the head into and 
from the same and prevent scratching of the 

25 work by the hones. 
Still another object is to provide extremely 

simple, positive and readily adjustable means for 
mounting the head and for radially actuating the 
hones and the guiding means. 

30. Other objects and advantages will be apparent 
from the following description, wherein reference 
is made to the accompanying drawings illustrat 
ing preferred embodiments of my invention and 
wherein similar reference. numerals designate 

35 similar parts throughout the several views. 
In the drawings: 
Figure 1 is a longitudinal view, partly in side 

elevation and partly in Substantially diametrical 
section, of a honing head incorporating the prin 

40 ciples of this invention, showing the radially ex 
pansible and contractible guide and honing elle 
ments in an intermediate position as respects 
their radial movement. 

Figure 2 is a similar view showing a construc 
45 tion somewhat modified with respect to its uni 

versal driving joint portion which serves to con 
nect the head to the shank, and in certain guide 
element details, but otherwise similar, showing 
the honing elements expanded into contact with 

50 the work and in a worn down condition, the guide 
elements being retracted out of engagement with 
the work. 

Figure 3 is another view of like character, 
showing a construction which is also essentially 

55 similar but somewhat further modified insofar as 

the construction of the universal driving joint is 
Concerned, showing the honing elements retract 
ed and the guide elements expanded to contact 
the Work. . W 

Figure 4 is a composite view partly in section 
and partly in end elevation, taken as indicated 
by the line 4-4 of Figure 1 and looking in the 
direction of the arrows. 

Figure 5 is a cross Sectional view taken Sub 
Stantially on the line 5-5 of Figure 1 and look 
ing in the direction of the arroWS. 

Figure 6 is a fragmentary plan view of one of 
the honing stones and adjacent portions of its 
mounting means. - 

Figure 7 is a fragmentary radial section taken 
as indicated by the line - of Figure 4 and 
looking in the direction of the arrows. 

Figure 8 is a perspective view of one of the slid 
ing can members which Serves to actuate and 
to back the guide slippers. 

Figure 9 is a detailed section taken at right 
angles to Figure 1, and as indicated by the line 
and arrows 9-9 thereof.- 

Figure 10 is a detailed cross section taken Sub 
stantially on the line t9–0 of Figure 1, and 
looking in the direction of the arrows. 

Fig Ure 11 is a sectional detail taken substan 
tially on the line - of Figure 1, and looking 
in the direction of the arrowS. • 

Referring now to the drawings, reference char 
acter 5 designates a drive shank, which is adapt 
ed to be rotated and reciprocated by Suitable op 
erating mechanism (not shown), such as a hon 
ing machine of conventional or any desired con 
struction, although I preferably use a machine 
arranged and Controlled in the manner disclosed 
in my copending application, Serial No. 190,665, 
filed February 15, 1938. To such driving mecha 
nism the shank is connected by coupling means, 
of which only a portion, designated 7, is shown. 
The present invention concerns itself with the 
honing head proper, which is considered to be 
intended for honing the internal Surface of a 
cylindrical bore, Such as that of an engine or 
pump cylinder. It will be appreciated that one 
Such honing head may be used alone, or that they 
may be used in multiple to hone several cylinders 
at Once. 
The work is diagrammatically indicated at W 

in Figures 2 and 3. In Figure 2 the honing Stones 
S are shown expanded to engage the work, and 
in Figure 3 retracted from engagement therewith. 
A plurality of stones (six in the constructions 
shown) are carried in longitudinal, parallel and 
outwardly facing relation by a hone body 20, 
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2 
The hone body is drivable by the shank but lim 
itedly universally movable relatively thereto. 
Each stone is cemented or otherwise suitably 
held in a sheet metal clip 22. Each clip projects 
at both ends and is hooked as at 23 to accom 
modate the elastic band type contracting springs 
25 which encircle the assembly, one at each end, 
to draw inwardly all of the stones at once. 
Each sheet metal clip 22 is fitted in a stone 

holder 28. These are carried by inwardly pro 
jecting portions 29 mounted for radial sliding 
movement in slots 27 in the hone body 20 (see 
Fig. 4), and provided at their inner extremities 
with inclined cam surfaces 29 engaging opera 
tively inclined cam surfaces carried by a sleeve 
can 30 slidably formed of three interfitted sec 
tions and slidable but non-rockable on the shaft. 
The inclination of the cam portions 29-30 is 
such that pulling the sleeve cam inwardly or 
away from the head expands the stones into 
engagement with the work, while when the sleeve 
is moved outwardly of the shaft the stones are 
contracted by the Springs. 25. 
Power is applied to the sleeve assembly com 

prising sleeve sections 32, 34 to move the sleeve 
cam in this manner, through the pins 35, actu 
able by the control apparatus (unshown). At 
its Outer end sleeve 32 carries a radially project 
ing flange 33 having an outer Surface developed 
Spherically about the desired rocking center of 
the can sleeve and honing head. The inner 
sleeve 34, slidably fitted upon the shaft 5, is 
threadedly interfitted with the sleeve 32, so that 
ordinarily these two sleeves move as a unit. The 
inner sleeve projects toward the head farther 
than does sleeve 32, having at its end a radially 
projecting flange 36, the inner surface of which 
is also developed spherically about the rocking 
center. Flange 36 is enclosed by the belled inner 
extremity 3 of the cam sleeve, and ball bearings 
37 within the housing thus formed are rollable 
upon the Spherical surface of the flange to per 
mit SUch Universal movement of the cam sleeve, 
While transmitting the longitudinal thrust. A 
ring 38 threaded into the housing section 3 of 
the cam sleeve traps the balls therein and is ad 
justable to compensate for wear. Rotation be 
tween sleeve 34 and shaft 5 is prevented by a 
pin and slot Connection, the pin being designated 
39. To change the initial longitudinal positioning 
of the cam sleeve 30, it is only necessary to rotate 
the sleeve 32 which then, because of its threaded 
engagement With sleeve 34 tends to move the 
latter longitudinally of the shaft, changing the 
position of sleeve 34 with relation to the actuat 
ing pins 35, whose travel is fixed. This will be 
seen to adjust the effective longitudinal position 
of sleeve 34, and so of the thrust flange 36 and 
cam sleeve 30. Rotation of sleeve 32 is normally 
prevented by an outer sleeve 40 having longitudi 
nal slots 42 slidably overengaging pins 35. Sleeve 
40 is rotatable upon shaft 5 but held against 
longitudinal movement with respect thereto, as 
by abutment rings 44, and yieldably held in any 
position to which it may be turned, by means 
of a serrated internal surface (undesignated), 
against which bears a spring pressed detent ball 
45. 
Also radially slidable in the hone body are a 

plurality of guide slippers 50, arranged longitudi 
nally in parallel relation to the honing stones. 
The projecting ends of the guide slippers may 
be engaged by similar endless belt-type retract 
ing Springs 55. The inner surface of the guide 
slippers are inclined as at 52, and beneath each 
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and longitudinally slidable in the honing head 
is an actuating cam 60, reciprocable by the same 
sleeve assembly which serves to actuate the cam 
36. Cams 60, however, have their cam surfaces 
arranged to retract the guide slippers when the 
honing stones are expanded, and vice versa. The 
slipperS serve to center the honing head with re 
Spect to the bore when the stones are retracted, 
during longitudinal feeding of the head into and 
retraction thereof from the bore. A driving con 
nection between cam sleeve 30 and slipper actu 
ating cams 60 is provided by pins 62, one cou 
pled to each of the cams 60 and extending in 
Wardly through the enlarged bell-shaped section 
3 of cam sleeve 30. The pins are slidable in the 
Section 3 but normally held against such move 
ment With relation thereto by Spring-pressed 
detent balls 65 engaging cooperatively serrated 
external Surface portions of the pin. The driv 
ing connection thus provided between the cam 
sleeve which actuates the honing stones radially, 
and the slipper actuating cams 60, serves to move 
the Slippers in the above described nanner, con 
Currently. With but in a reverse direction to the 
honing stones. The limit of retraction position 
of each guide slipper is adjustably fixed by abut 
ment ScreWS 66 upon which its sliding can SO 
rides, the screws being threaded in the hone body. 
It Will be seen that by backing the screws out 
of the body, the cams and slippers may be moved 
radially OutWardly thereof, and vice versa. To al 
low for movement between the pins 62 and cams 
60 during Such adjustment, the connection be 
tween these elements is one which permits radial 
Sliding motion. Without unwanted longitudinal 
motion. At its inner extremity the cam element 
is turned inwardly perpendicularly to the body 
of the cam, and a radially disposed slot 67 there 
in (Fig. 8) slidably engages a notch 63 in the 
extremity of pin 62. 
When the stones S are of their full or maxi 

mum intended thickness, the cam portions 29 
of the stone holders ride upon the lower ends of 
the COOperating sloping cam portions of cam 
sleeve 30, in the manner indicated in Figure 1, 
the adjusting sleeve 40 being then so turned that 
the normal path of the cam sleeve is farther 
out upon the shank. Pin 62 at such time, to 
gether With its attached cam 6), also is so re 
tracted in Wardly that its cam surfaces and those 
of the guide slippers 50 engage only at their lower 
portions. As the Stones wear, adjusting sleeve 
40 is so turned as to move the cam sleeve 3 in 
wardly of the shaft and lift the stone holders 
radially outwardly toward the higher portions 
of the frusto-conical sections of the cam sleeve. 
The flange 33, however, prevents such movement 
of pins 62, which abut thereagainst, the effect be 
ing to accomplish reverse outward adjustment of 
the cans 60, whereby proportionately greater 
outer thrust of the guide slippers is also effected, 
to maintain their relative adjustment With re 
Spect to the Stones. 
To move the stones longitudinally through the 

bore, effort is always applied near the leading 
end of the stone, to draw rather than push them 
over the work. Referring to Figures 6 and 7, 
the stone holders will be seen to be provided at 
each end with laterally extending ears 24, while 
the hone body portions 2 between which the stone 
holders are radially slidably fitted are so curved 
at their ends which abut the ears 24 to allow 
each stone holder to rock or adjust itself about 
a transverse axis, thus maintaining the stone 
throughout its length in proper alignment with 
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the Work and their engagement pressure uniform. 
Although the rotary drive is transmitted through 
the in Wardly projected rib. section 29, the longi 
tudinal drive is not. In whichever direction the 
Stone may be moved longitudinally, it is driven 
from a point near its leading end by engagement 
of the ears 24 with the driving lugs 2 at that 
end of the hone body. The effect is thus always 
to draw rather than push the Stones along the 
Work, preventing any unwanted chattering, jam 
ming or cocking and insuring smooth longitudinal 
actuation of the stones at all times. 
The rotary drive is transmitted from the Shank 

to the hone body by a universal joint connec 
tion located at the outer end of the Shank and 
head. In the three longitudinal views, Figures 
i, 2 and 3, three modified forms of universal 
joint are shown, " although since the other por 
tions of these views are similar, like reference 
characters have been applied to each except aS 
to the portions showing such universal joints. To 
these portions, also, like reference numerals have 
been applied, save that in Figure 1 the universal 
joint portions are denOminated by reference 
characters distinguished by the addition of the 
letter “A” to each, while in Figures 2 and 3 the 
letters 'B' and 'C', respectively, distinguish the 
reference characters Which are used to designate 
correspOnding partS. 

in Figure i a transverse drive pin 70A is shown 
extending diametrically through shank 5 near 
its end, and projecting therefrom into the hone 
body, to which it may be connected as by the Set 
screws 3A. Pin OA is rockable in a longitudinal 
central plane with respect to the Shank 5, the 
opening in the latter being elongated in this 
plane to permit such rocking movement. Pin OA 
is also rotatable in the shank and in a cylindri 
cal drive element 2A which extends into the 
shank at right angles thereto and embraces the 
cential portion of the pin. Portion 2A will be 
Seen to control rocking movement of the pin 70A, 
while as best shown in Figure 9, lateral movement 
of the body longitudinally of the pin is prevented 
y an in Wardly projecting portion 6A carried 
by the hone body, and having a double taper for 
clearance, so shaped as to allow the desired 
rocking movement of the hone body With relation 
to the Shank. 
In the Somewhat modified universal joint con 

struction shown in Figure 2, the drive pin TOB 
is limited y universally rockable in the shank 5, 
but provided with a partly Spherical Central en 
largement 2B which is of substantially the same 
diameter as the aperture in the shank through 
which the pin projects, such aperture thus form 
ing a bearing for the spherical section 72B, while 
allowing rocking of the drive pin and So of the 
hone body which is attached thereto. A por 
tion of Such bearing is also formed by an adjust 
able Screw 78B provided With a jam nut 9B and 
threaded into the end of the Shank, to allow 
taking up any clearance which may develop be 
tween the shank and the Spherical Section 72B. 
A portion 6B arranged upon the shank and pro 
vided with a partly spherical surface concentric 
With the section 2B and the rocking center serves 
to prevent lateral movement of the body on the 
shaft, Substantially filling the Space between Such 
portions. 

In the further modification ShoWn in Figure 
3, the construction of which will be seen to be 
similar to that last described, the bore in which 
the take up ScreW 8C is threaded, Will be seen 
to be extended through the shaft and beyond 

the drive pins C to house balls 80C which act 
a.S. the bearing surfaces engageable with the part 
ly Spherical section. 2C, the position of the balls 
being adjustably fixed by the screw 78C, 
To reduce Wear of the guide slippers I pref 

erably provide these with a hard surface having 
Suitable bearing characteristics. Chromium plat 
ing is very satisfactory for this purpose, as it is 
not only so hard that abrasive particles cannot 
embed themselves in it, but has very advan 
tageous bearing qualities. 
What I claim is: 
1. In combination with a shaft adapted to be 

rotated and reciprocated by a machine tool, a 
Working head carried by the shaft, a set of work 
ing elements extensible and retractible radially 
With respect to the head, a set of guide elements 
also extensible and retractible with respect to the 
head, means for concurrently moving one of said 
Sets of elements inwardly and the other set out 
Wardly, comprising a common cam member en 
gageable With all of the elements of One of said 
SetS, and a plurality of oppositely acting cam 
members engaging the elements of the other of 
Said SetS, and common actuating means for all 
Of Said can neinbers. 

2. Honing means adapted for use in combina 
tion With a machine tool having a rotatable and 
reciprocable shaft, inciuding a working head 
adapted for attachment to such a shaft, a set 
of Working elements extensible and retractible 
radially, with respect to the head, a set of guide 
elements also extensible and retractible with re 
Spect to the head, means for concurrently moving 
One of said sets of elements inwardly and the 
other OltWardly, comprising a common actuat 
ing portion for all of the elements of one of said 
Sets, and a plurality of oppositely acting actuat 
ing elements interconnected with said common 
actuating portion and operatively engaging the 
elementS of the other of said sets. 

3. In combination with a rotatable and recip 
TOCable. Shaft, a working head carried by the 
Shaft, a plurality of working elements exten 
sible and retractible radially with respect to the 
head, a plurality of guide elements also extensible 
and retractible relatively to said head, and com 
mon actuating means for simultaneously mov 
ing Said Working elements and guide elements in 
Opposite directions, Comprising oppositely work 
iing ecarm pOrtiions Connected ihlereto, and remote 
ly eOntrollable. Operating means for said cam 
portions. 

4. In coin bination with a rotatable and recip 
rocable shaft, a Working head carried by the 
shaft, a plurality of Working elements extensible 
and retractible radially with respect to the head, 
a plurality of guide elements also extensible and 
retractible with respect to the head, and com 
non actuating means for said working elements 
and guide elements including an actuating mem 
ber connected to both Such elements and movable 
longitudinally of the shaft, and oppositely acting 
driving nea,InS connecting said actuating men 
ber to Said Working elements and to said guide 
elements to concurrently move the Working elle 
ments in Wardly and the guide elements outward 
ly, and Vice verSa. 

5. A honing device for use in combination with 
a machine for rotating and reciprocating the 
same, including a head, a Working element ex 
tensible and retractible laterally with respect to 
the head, Operating means for SO moving the 
Working element to extend and retract the Sane, 
laterally extensible and retractible guide means 
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also carried by said head, additional operating 
naeans for Said guide means interconnected with 
Said first mentioned operating means to move 
Said guide means in Wardly When the Working 
element is moved outwardly, and vice versa. 

6. A honing head construction comprising a 
hone body rotatable and longitudinally movable 
With respect to a predetermined axis, elongated 
stone holders mounted in said body, normally 
lying substantially parallel to said axis and 
adapted to be rotated and reciprocated thereby 
in Contact With Work desired to be honed, driv 
ing portions connecting said hone body and 
stone holder's for transmitting longitudinal drive 
from the former to the latter, at least two longi 
tudinally spaced driving portions being opera 
tively engageable with each stone holder, one 
near each end of and adapted to bear outwardly 
against each of said stone holders, whereby the 
greater portion of Said stone holders are drawn 
over the work during operative longitudinal 
movement, in trailing relation to the driving por 
tion, by which they are actuated. 

7. Drive means for a honing head or the like, 
comprising a shaft, a hone body carried there 
by and limitedly universally movable relatively 
thereto, and means connecting said shaft and 
body including a rockable connecting element 
extending transversely through at least a portion 
of the shaft, said connecting element having a 
partly spherical section concentric with the cen 
ter of such universal movement, and adjustable 
bearing means carried by the shaft and engaging 
said partly Spherical Section. - 

8. Drive means for a honing head or the like, 
comprising a shaft, a hone body carried thereby 
and limitedly universally movable relatively 
thereto, and means connecting said shaft and 
body including a rockable connecting element ex 
tending transversely through at least a portion of 
the shaft and Smaller than the opening through 
which it extends to allow limited universal rock 
ing movement thereof with relation to the shaft, 
said connecting element having an enlarged 
partly spherical Section concentric With the cen 
ter of Such universal movement and Substan 
tially conforming in size to said opening in the 
shaft, and adjustable bearing means carried by 
the shaft and engaging said partly Spherical 
Section. 

9. Drive means for a honing head or the like as 
Set forth in claim 8 in which Said connecting ele 
ment extends transversely through and near one 
end of the shaft, and said adjustable bearing 
means comprises a member adjustably fitted into 
said shaft from the end thereof and disposed 
generally perpendicularly to said connecting ele 
ment. 

10. Drive means as Set forth in claim 8 in Which 
Said connecting element extends transversely 
through and near one end of the shaft, said en 
larged spherical section being Substantially Cen 
tered upon the axis of the shaft, said adjustable 
bearing means comprising a pair of elements 
housed in an axial bore in the shaft intersecting 
said opening through which the connecting ele 
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ment extends, one of said elements being dis 
posed upon either side of Said sperical Section for 
engagement thereWith, and means for urging said 
bearing elements into engagement with Said 
spherical Section. 

11. Drive means for a honing head or the like, 
comprising a shaft, a hone body carried thereby 
and limitedly universally, movable relatively 
thereto, and means connecting said shaft and 
body to allow Such movement and transmit ro 
tating drive from One to the other, comprising 
a connecting element extending through the 
Shaft near one end of the latter and having end 
portions adapted to be secured to the hone body, 
Said connecting element being rockable in . One 
plane which extends through and parallel to the 
axis of the shaft, means defining Such rocking 
axis and preventing bodily movement of the 
connecting element along the axis of the shaft, 
comprising a bearing element extending through 
at least a portion of the shaft in a direction per 
pendicular to said plane and rotatable about its 
OWn transverse axis, said connecting element be 
ing carried by said bearing element. 

12. Means as set forth in claim 11 in which 
said connecting element is Snugly fitted but slid 
able and rotatable in said bearing element. 

13. Means as set forth in claim 11 in which 
Said connecting element and bearing element are 
substantially cylindrical and disposed perpendic 
ularly to each other and the axis of the shaft, 
the bearing element being rockable with respect 
to the shaft only about its own axis, and the 
connecting element being rockable about said 
same axis, and means connecting the hone body 
to said connecting element and allowing in addi 
tion rocking movement of the hone body about 
the axis of the connecting element. 

14. Drive means for a honing head or the like, 
comprising a shaft, a hone body carried thereby 
and limitedly universally movable relatively 
thereto, and means connecting said shaft and 
body to allow such movement and transmit ro 
tating drive from one to the other, comprising a 
connecting element extending through the 
shaft near one end of the latter and having end 
portions adapted to be secured to the hone body, 
said connecting element being rockable in one 
plane which extends through and parallel to the 
axis of the shaft, means defining Such rocking 
axis and preventing bodily movement of the con 
necting element along the axis of the shaft, Con 
prising a bearing element extending through a 
portion only of the shaft in a direction perpendic 
ular to said plane and rotatable about its own 
transverse axis, said connecting element being 
carried by said bearing element. 

15. Means as set forth in claim 5 in which said 
first mentioned operating means and additional 
operating means are interconnected by a regu 
lable connecting element Whereby the initial 
positioning of the working element and the guide 
means with respect to each other may be 
changed. 
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