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This invention is directed to the finishing of 
cylindrical openings wherein Smooth, accurately 
dimensioned surfaces are requisite in view of 
the fitting into such bodies of members adapted 
to operate therein by reciprocatory or oscillating 
motion, an example of such being engine cylin 

0. 

ders in which pistons operate. Instrumentalities 
for the purposes noted are conventionally desig 
nated lapping heads or hones and their modus 
operandi should be such as to effect the grinding 
and polishing of the surface operated upon with 
a high degree of accuracy. The improvements 
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provided by this invention are primarily intended 
to be employed in conjunction with those types 
of hones or lapping devices for cylinder grinding 
objectives wherein there is employed a head car 
rying abrading devices arranged exteriorly there 
of. The head shown herein is of hollow con 
struction and has therein instrumentalities for 
controlling the adjustment of the abrading de 
vices With the required nicety requisite for the 
grinding and finishing operations of the body with 
which the tool is to be used. 

For the most effective and accurate operation 
of grinding devices of this character, it is essen 
tial that the abrading members be capable of 
Such adjustment as to be expanded outwardly 
at their upper ends for proper alignment with 
the Walls of whatever body is being finished. In 
fact the conditions particularly surrounding en 
gine cylinder grinding dictate that at the com 
mencement of the grinding operation on each 
cylinder, the abrading members be aligned with 
the walls thereof. - - 

Conditions arise as a result of Continued service 
of one of these tools wherein the abrading mem 
bers become worn more at one end than at the 
other, and it is an object of this invention to 
provide instrumentalities associated with the 
abrading members for maintaining the alignment 
of the surfaces thereof with the cylinder walls 
regardless of unequal Wear at the ends of a set 
of the said abrading members. . 
A highly important objective of the invention 

is to provide instrumentalities within the head, 
as above noted, for expanding the abrading 
members and which act at opposite ends of the 
abrading members independently, of each other. 
More particularly, these instrumentalities include 
mechanisms each of which is adapted to control 
expanding movement at one end of the abrad 
ing devices. 
A particularly noteworthy feature included in 

this invention is the provision of means for op erating the expanding devices. While substan 

tially only one major actuating system or means 
for causing this action need be provided, said 
means being common to both expanding mech 
anisms, the disclosed means permits of the inde 
pendent operation of either one, or the simul 
taneous operation of both of said mechanisms 
in compensation for wear. For example, I herein 
show a differential gear arrangement and opera 
tive connections between said gear and the op 
erating mechanisms. A novel method of Sup 
plying power for operating the differential gear 
construction is also provided, but this is a Sep 
arate invention forming the Subject matter of a 
separate application for Letters Patent and is 
not an essential part of this invention inasmuch 
as any Suitable driving means for the gears may 
be provided. 
A specific detailed feature of novelty resides 

in the provision of flexible joints in the operative 
connections between the gearing and expanding 
mechanisms. A Somewhat similar flexible con 
nection is also included in the mounting of the 
head on the main driving or carrier member. 
These flexible connections are necessary inas 
much as they accommodate a certain amount of 
whip or play or misalignment between the actual 
honing device and the supporting or operating 
means used therewith. 

10 

5 

20 

25 

In the actual operation of the now known types . 
of honing or lapping tools of this character, it 
may be necessary to manually adjust or expand 
the abrading devices one or more times during 
their operation on a given piece of work. This 
is due to the fact that the cylinder bore is to be 
ground to certain dimensions. Obviously, the 
tool cannot originally be expanded to the dimen 
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sions which the cylinder bore is to have upon its 
completion. In view of the above noted condi 
tion I propose by this invention to provide a hone 
which includes instrumentalities for automati 
cally expanding the abrading members to the 
finished dimension of the work on which it is 
operating and in which the automatic adjustment. 
is gradual and uniform and takes place during 
the entire operation of the tool. 
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A practical embodiment in carrying out this 

idea includes separate resilient or spring means, 
or their equivalent, against which respective ex 
panding devices are initially forced by means 
capable of expanding the abrading members to 
the desired final shape and size of the bore in 
which they operate, and in which said resilient 

further expand the abrading members to the 
desired finished dimensions of the bore. 

50 

- means are effective as the walls are ground, to . 

55 
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to prevent the tool from grinding the bore of 

the cylinder to an oversize, means for limiting 
the action of the spring means described in the 
previous paragraph are provided. By this ar 
rangement the tool may be initially set so that 
it will gradually grind the bore to the desired 
dimension without entailing any manual adjust 
ment thereof. 
Various other more detailed objects and ad 

vantages arising from the application of my in 
ventive idea to commercial working conditions 
will in part become apparent and in part be 
hereinafter stated as the description of the in 
vention proceeds. 
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ing the relation between the two driving shafts. 
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For a full and more complete understanding 
of the invention, reference may be had to the 
following description and accompanying draw 
ings in which, 

Fig. 1 is a longitudinal section through a tool 
made in accordance with my invention. 

Fig. 2 is a detailed showing in transverse sec 
tion bringing out features of the differential gear 
arrangement. 

Fig. 3 is a view in end televation of the tool 
showing clearly the arrangement of the spring 
means for retaining the abrading devices in the head. 

Fig. 4 is a detailed view in perspective of one 
of the expanding cones. 

Fig. 5 is a perspective view showing one of 
the flange bushings on which a cone is mounted. 

Fig. 6 is a view partly in elevation and partly 
in section bringing out the details of the assem 
blage of a cone on one of the bushings. 

Fig. 7 is a fragmentary illustration in eleva 
tion of a flexible connection between the head 
and Shank carrying the same. 

Fig. 8 is a fragmentary and diagrammatic 
showing in section of the flexible connection in 
the driving connectors between the differential 
gear arrangement and the expanding devices. 

Fig. 9 is a fragmentary view in section through 
the head, taken about on the line 9-9 of Fig 
ure 13. - 

Fig. 10 is a transverse section through the 
shank and housing bringing out the construction 
of the bayonet joint between these parts. 

Fig. 11 is a fragmentary view of the bayonet 
joint. 

Fig. 12 is a fragmentary view, partly in eleva 
tion and partly in section, of the locking means 
included in the joint between the housing and 
the Shank. 

Fig. 13 is a fragmentary view, partiy in sec 
tion, bringing out the manner in which the 
abrading members are mounted on the head. 

Fig. 14 is a transverse section through the 
Operative Connections between the differential 
gearing and expanding members taken about on 
the line 4-4 of Figure 8. 

Figure 15 is a longitudinal sectional view show 

While a preferred specific embodiment of the 
invention is herein set forth, it is understood 
that I am not to be limited to the exact construc 
tions illustrated and described because various 
modifications of these details º may be provided 
in putting the invention into practice within the 
purview of the appended claims. 
Throughout the various figures of the draw 

ings and the specification, corresponding pats 
are denoted by like reference characters. 
A tool made in accordance with this invention 

comprises generally a head. A which carries the 
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abrading members and expanding instrumental 
ities therefor, a hollow shank B on which the head A is mounted, and a housing C operatively 
connected with the shank B and including a 
differential gear arrangement for driving the ex 
panding instrumentalities in the head A. 
The head A is cut away to provide longitudinal 

grooves which communicate with bore 2 of the 
head through the medium of openings 3. Abrad 
ing members comprising stones 4 and carriers 5 
have pins 6 passing through the openings 3, and 
these abrading members are located in the 
grooves and are adapted for relative movement 
with respect to the head. The ends of the pins 
6 are rounded off as shown at 7 whereby they 
are adapted for engagement with expanding 
members in a nanner to be hereinafter de 
scribed. A ring-like coiled spring 8 is fitted in 
undercut notches 9 in the carriers 5 and func 
tions to retain the abrading members assembled 
with the head, there being a spring 8 at each 
end of the abrading members. - 

0. 
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A ring-like abutment member 10, having an 
internal flange , is held in position in the bore 
2 in any suitable manner such as by Screw pins 
2. This member 0 is designed to function as 
a means for limiting movement of the expanding 
devices as will later become apparent. 
Two independently operable expanding mech 

anisms are employed, each being adapted to 
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30 
cause a control movement of one end of the 
abrading members. These mechanisms may be 
substantially identical in construction with the 
exception that the driving shaft for one of the 
mechanisms is of hollow construction to permit 
the passage therethrough of the drive shaft of 
the other. A ? ... ' 

Referring now to Figures 4, 5, and 6, the round 
red ends of the pins 6 are in operative engage 
ment with a conical surface 3 of an expanding 
member 4, which member has a cylindrical sur 
face f 5 in engagement with the cylinder wall of 
the bore 2. 

extending axially with respect to the head 
and this flange enters into an enlarged portion 
8 of a bore 9 extending through the expanding 
member 4. The bushing 6 has a threaded bore 
20 extending through the entire bushing. 
Screwed in the bore 20 is the threaded end 2 
of a drive shaft 22. It is obvious that rotation 
of the shaft 22 may through the medium of the 
threaded connection between its end 2 and 
bushing 16, cause relative longitudinal movement 
of the last named part, the shaft 22 being inca 
pable of longitudinal movement by reason of the 
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A bushing 16 has a cylindrical flange 
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55 
swivel connection between its collar 22” and the 
member 0. . . u 
In establishing a longitudinally yieldable op 

erative connection between the expanding mem 
ber f4 and bushing f6, I may employ means-in 
cluding an appropriate number of screws 23, 
which have their ends threaded into Screw open 

60 

ings-23 in the member f4. In the present in 
stance I have shown four of these screws, al 
though any desired number may well, be utilized. 
The bushing 6 is provided with smooth counter 

65 

sunk openings shown at 24 through which the 
ScreWS 23 pass, ????: fitting in the coun 
tersinks. Relative m6vement between the bush 
ing 16 and screws 23 is próvided, which move 
ment is limited in one direction by the heads 
and in the other direction by the expanding 
member 4. Interposed between the bushing 6: 
and expander 4 are fairly powerful coiled springs 

70 

25. These springs are preferably arranged with 76 



2,102,093 
the screws 23 running, therethrough thereby maintaining them in proper position. The 
Springs 25 constantly exert a force tending to sep 
arate the members 6 and Î4. 

50 

5 5 

The expanding member just described in the 
preceding paragraphs is the one located adja 
cent the free end in the head. The other ex 
panding mechanism is shown as of identically the 
same construction except that the bore 20 of the 
bushing f6 is of slightly larger dimensions to ac 
commodate a larger threaded end 26 of a hollow 
drive shaft 27. The drive shaft 22 extends 
through the shaft 27 and carries at its free end 
a bevel-gear 28, while the shaft 27 terminates in 
a bevel-gear 29. These gears 28 and 29 consti 
tute part of a differential. gear arrangement to 
be later set forth. 
The shank B and housing C are operatively 

connected in a detachable manner by the bayonet 
joint construction shown in detail in Figures 10, 
11, and 12, this joint being referred to generally 
by the reference character D. The construction 
and operation of this bayonet joint is practically 
self-evident and is described in detail in my co 
pending application, Serial Number 256,244, filed 
February 23rd, 1928. When the parts B and C 
are connected, rotation of the housing C causes 
rotation of the shank B to rotate the head. A for 
operation of the tool. 
A flexible connection between the head A and 

shank B is provided, such a connection being 
brought out in Figures 1 and 7, designated gen 
erally by the reference character E. This con 
nection is fully described in my above identified 
copending application. Located at substantially 
the same place in the actual arrangement of the 
tool as the flexible joint E, are flexible driving 
joints in the driving shafts 22 and 27. Referring 
now to Figures 8 and 14, the drive shaft 27 has 
an interlocking male and female joint shown at 
30, and extending through the overlapping por 
tions of this connection are pins 31. There is a 
relatively loose relation between the parts of the 
drive shaft 27 at the joint 30, to allow for a cer 
tain amount of play. It is this feature which 
lends the property of flexibility to the connec 
tion. T ???? 

Likewise the drive shaft 22 is provided with a 
male and female joint shown at 32 and extending 
through the overlapping portions of the shaft 
22, at which is a pin 33. By arranging these 
parts so there is a certain amount of looseness 
the desired feature of flexibility is afforded. 

. Within the housing C is a differential gear 
housing member 34 which is adapted to be rotated ... 
in any preferred manner. The member 34 is 
driven from the driving spindle 36 in any suit 
able way, as by a pin and slot connection, the 
pin 37 in this case projecting from the spindle 
and into a slot 38 in the member 34. At diamet rically opposite points of the gear housing 34 
and extending interiorly thereof, are bevel-gears 
35, each of which is in engagement with the 
bevel-gears 28 and 29 carried by the shafts 22 
and 27. It is apparent that upon rotation of 
the gear housing -34, the expanding mechanism 
meeting the greater resistance, will cause its asso 
ciate gear to remain stationary, which results in 
a driving by the differential gear of the expand 
sing member meeting the lesser resistance. If 
neither, one should encounter any resistance, that 
is, if the resistance of both should be equal, both 
expanding members will be moved at the same 
time. 

gagement with the walls of the cylinder. 

3 
The operation of the tool herein described is 

substantially as follows: 
The head. A carrying the abrading members is 

inserted in a bore which is to be finished. The 
abrading members have been collapsed to permit 
of the insertion of the tool into the bore. The 
gear housing .34 is now rotated to cause expand 
ing action of the expanding mechanisms located 
within the head A. The exact mode of opera- " 
tion of these expanding members in aligning the 
abrading members with the wall of the cylinder 
is varied, that is, one member in one case might 
meet resistance whereupon the other member 
would be initially operated to move the ends of 
the abrading members adjacent thereto into en 

It is 
obvious that this method of moving outwardly the 
respective ends of the sets of abrading members, 
by independent expanding - means such as the 
respective longitudinally movable cones 4, in 
sures the alignment of these devices with the 
walls of the cylinder, bore, or its equivalent, by 
reason of the differential movement given said 
cones by the concentric shafts 30 and 22, regard 
less of any inequality in the rates of wear at the 
respective ends of the abrading members during 
use; and this action will have entailed a like com 
pression and an equal or unequal release of the 
springs 25-whose separateness and mode of in 
terposition assures a resilient application of out 
Ward pressure up to a predetermined limit. 
As the shank B, housing C, and head A, are 

rotated" and reciprocated in the finishing opera 
tions, the walls of the cylinder bore are ground 
Snooth and the abrading members are forced out 
wadly under the action of the springs 25. This 
autmatic expansion of the abrading members is 
limited by the headed screws 23 to inhibit the 
griding of the bore to an oversize. When the 
tool is to be removed from the bore, the differ 
ential gear housing C may be rotated to cause 
retraction of the expanding cones 4, whereupon 
the abrading members will be collapsed under 
the action of the ring springs 8. 

Having thus described my invention, ª what II 
claim as new and desire to secure by Letters Pat 
ent of the United States, is: 

1. In a honing tool of the class described, the 
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combination with a head and abrading devices 
carried thereby, of instrumentalities for expand 50 
ing the abrading devices, said instrumentalities. 
including expanding members which affect the 
abrading devices at opposite ends thereof, driv 
ing means for causing operation of the expanding 
instrumentalities, and driving metallic connect 
ing elements between the driving means and the 

ent operation of each of the expanding members. 
2. In a grinding tool of the class described, 

the combination with a head adapted to be in 
Serted in a bore, the cylinder walls of which are 
to be finished, and abrading devices carried by 
the head, of instrumentalities for causing expand 
ing action of the abrading devices, said instru 
mentalities comprising cones arranged within the 
head to affect the abrading devices at opposite 
ends thereof, and differentially associated gear 
ing for causing longitudinal movement of the 
cones in the head, and/which movement of each 
cone is independent with respect to movement 
of the other cone." 

3. In a grinding tool of the class described, 

55 

expanding members permitting of the independ 
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the combination with a hollow head adapted to . 
be inserted in an opening, the cylindrical wall of 
which is to be finished, and abrading devices car 
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ried by the head and including pins projecting 
into the hollow portion of the head, said pins 
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being located at opposite ends of the abrading 
devices, of conical expanding members arranged 
for longitudinal movement in the hollow head, 
and having conical surfaces in engagement with 
the pins aforesaid, and differential gear mecha 
nism for causing independent operation of the 
conical members for imparting expanding action 
to the abrading devices. 

4. In a grinding tool of the class described, 
the combination with abrading devices whose 
ends are Outwardly movable, and separately mov 
able instrumentalities for expanding the respec 
tive ends of said abrading devices, of means for. 
rotatively operating the tool, driving means for 
varying the expanding pressure applied through 
said instrumentalities, during the Operation of 
the tool, and a plurality of resilient means for 
causing further expanding operation of said in 
strumentalities, said resilient means being inde 
pendently responsive to said driving means to a 
predetermined limit, even after discontinuance of 
the operation of said driving means and as pres 
sure upon the abrading members becomes re 
leased. 

5. A grinding tool of the class described, com 
prising, in combination, abrading devices, conical 
expanding members arranged to affect the abrad 
ing devices in expanding action at opposite ends 
thereof, driving means for causing independent 
operation of the expanding members, said ex 
panding members including means for causing 
expanding operation of the same independent of 
the driving means. 

6. A grinding tool of the class described, con 
prising, in combination, an abrading device hav 
ing pins at opposite ends thereof, expanding in 
strumentalities having conical members in en 
gagement with the pins and which conical mem- ” 
bers are arranged so that longitudinal movement 
thereof in one direction imparts expanding action 
to the pins, differential gear mechanism for 
causing differential operation of the expanding 
instrumentalities for imparting longitudinal 
movement to the conical members, and means be 
tween the differential gear mechanism and said 
conical members to impart expanding movement 
to the abrading devices as pressure thereon be 
comes released due to grinding action of the tool. 

7. An expanding device for the purpose speci 
fied, comprising, in combination, a bushing, a 
conical member carried by the bushing, and re 
silient means interposed between the conical 
member and bushing for causing relative expand-r 
ing action therebetWeen. 

8. An expanding device for the purpose speci-. 
fied, comprising, incombination, a bushing hav 
ing a fange thereon, a hollow conical expanding 
member mounted on the bushing, means inter 
posed between the expanding member and the 
flange for causing relative separative movement 
between the bushing and the conical member, 
and means for limiting the action of said separat 
ing meanS. 

9. An expanding device for the purpose speci 
fied, comprising, in combination, a flanged bush 
ing, an expanding member carried by the bush 
ing, screw members connecting the fidanged por 
tion of the bushing with the expanding member, 
and Springs interposed between the expanding. 
member and the flange for causing relative 
Separative movement between the bushing and 
the expanding member, said screws constituting 
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means for limiting expanding action of the 
Springs. 

10. A grinding device of the class described, 
comprising, in combination, a head having a bore, 
an abrading device carried by the head having 
pins located at opposite ends of the abrading de 
vice projecting into the bore of the head, expand 
ing instrumentalities in the bore of the head hav 
ing conical Surfaces in engagement with the pins 
and adapted for longitudinal movement in the 
head to cause expanding action of the abrading 
device, driving means for imparting independent 
operation to the expanding instrumentalities for 
aligning the abrading device with the work to be 
finished, and means to cause Subsequent expand 
ing action of the abrading members to move the 
expanding device outwardly as pressure thereon 
becomes released due to the grinding operation 
of the tool. 

11. A grinding tool of the class described, com 
prising, in combination, a head, abrading devices 
carried by the head, instrumentalities for expand 
ing the abrading devices, and operative to expand 
the abrading devices at opposite ends thereof, 
said instrumentalities being movable longitudi 
nally in the head in one direction to cause ex 
panding action, screw means associated with the 
instrumentalities for causing longitudinal move 
ment thereof, and differential gear mechanism 
for causing independent operation of the screw 
neans associated with the expanding instru 
mentalities, and means included in the instru 
mentalities for causing longitudinal movement of 
a portion thereof to impart further expanding 
action to the abrading members independent and 
Subsequent to the expanding action caused by 
Operation of the differential gear mechanism. 

12. A grinding tool of the class described, com 
prising, in combination, abrading devices, expand 
ing cones for imparting expanding action to the 
abrading devices and affecting the latter at op 
posite ends thereof, drive shafts for the expand 
ing cones rotated one Within the other, and a 
differential gear mechanism operative through 
the drive shafts causing independent operation of 
the expanding Cones. 

13. A grinding tool of the class described, com 
prising, in combination, a hollow shank, a hollow 
head carried by the shank, a flexible connection 
between the head and shank, abrading devices 
carried by the head, expanding instrumentalities 
in the head and movable therein to expand the 
abrading devices at opposite ends thereof, drive 
shafts, arranged one within the other for causing 
operative movement of the expanding instru 
mentalities, a flexible joint for the drive shafts 
and arranged at substantially the same place as 
the flexible connection between the shank and 
head, and a differential gear mechanism for caus 
ing independent operation of the expanding in 
strumentalities. 

14. In a grinding tool of the class described, 
the combination with a carrier member, and 
abrading devices thereon, of instrumentalities for 
expanding the abrading devices at opposite ends 
thereof, threaded drive shafts associated with the 
expanding instrumentalities for causing longi 
tudinal operative movement thereof, differential 

3. 
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gear mechanism for imparting driving actions to . 
the drive shafts, and which driving actions of the 
drive shafts are independent and spring means 
-included in the expanding instrumentalities for 
causing operation thereof independent of the 
driving shafts, to expand the abrading devices as 
pressure thereon becomes released. 
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15. A grinding tool of the class described, com 

prising, in combination, a head having a bore, 
abrading devices having pins projecting into the 
bore, and which pins are located at opposite ends 

O 

of the abrading devices, conical expanding mem 
bers movable in the bore to expand the abrading 
devices, means for maintaining the pins in con 
tact with the conical expanding members, means 
for causing independent longitudinal movement 
of the conical expanding members in the head, 
and separate means for causing expanding action 
of the expanding members as pressure on the 
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abrading devices becomes released. 
16. In a grinding tool of the class described, 

the combination of a carrier member which is 
adapted to be inserted in a bore, the cylindrical 
walls of which are to be finished, and abrading 
devices thereon, of instrumentalities for expand 
ing the abrading members against the walls to be 
finished, and which instrumentalities include 
means for aligning the abrading devices with the 
cylindrical walls, means included in said instru 
mentalities for further expanding the abrading 
devices and maintaining them in alignment with 
the cylindrical walls during the entire grinding 
action, and means for limiting the expanding 
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action of said last named expanding means. 
17. In a tool for the grinding of curved sur 

faces: abrading devices whose ends are provided 
with separate means for transmitting expanding 
movement thereto; independently longitudinally 
movable means for effecting such expanding 
movement at said ends respectively; and means, 
including diferential gearing, for imparting dif 
ferential longitudinal movement to said expand 
ing means respectively. 

18. In a tool for the grinding of curved sur 
faces: abrading devices whose ends are provided 
With separate means for transmitting expanding 
movement thereto; independently longitudinally 
movable means for effecting such expanding 
movement at said ends respectively; and means, 
including differential gearing, and concentric 
shafts, extending therefrom to said expanding . 
means, for imparting differential longitudinal 
movement to said expanding means respectively. 

9. In a tool for the grinding of curved sur 
faces: abrading devices whose ends are provided 
with separate means for transmitting expanding 
movement thereto; independently longitudinally 
movable means for effecting Such expanding 
movement at said ends respectively; and means, 
including differential gearing, and concentric 
shafts, extending therefrom to said expanding 
means, for imparting differential longitudinal 
movement to said expanding means respective 
ly-separate resilient means being interposed be 
tween said shafts respectively and said expand 
ing means. ? 

20. In a tool for the grinding of curved sur 
faces: abrading devices whose ends are provided 
with separate means for transmitting expanding 
movement thereto; independently longitudinally 
movable means for effecting such expanding 
movement at said ends respectively; and means, 
including differential gearing, and concentric 
shafts, extending therefrom to said expanding 
means, for imparting differential longitudinal 
movement to said expanding means respective 
ly-separate resilient means being interposed be 
tween said shafts respectively and said expanding 
means and provided with means limiting expand 
ing action thereof. 21. In a honing tool, a pair of cones, abrading 

5 
elements radially movable by said cones, a tubul 
lar element supporting one cone, a rod extending 
through the tubular elements and supporting the 
other cone, said rod and tubular element affect 
ing the longitudinal movement of said cones 
within the tool, means for adjusting the rod and 
tube relative to each other, said means including 

... a plurality of gears. 
22. In a honing tool, a pair of abrading elle 

ments, expanding members movable toward and 
away from each other, a tubular element Sup 
porting one of said members, a rod extending 
through the tubular element and supporting the 
other member, and Spring means for applying a 
pressure through said rod and tube for forci?g 
said expanding members to apply an outward 
yielding force to said abrading elements during 
a honing operation. · 

23. In a. honing tool, a pair of abrading elle 
ments, expanding members movable toward and 
away from each other, a tubular element support 
ing one of said members, a rod extending through 
the tubular element and supporting the other 
member, said rod and tubular element affecting 
the longitudinal movement of said members 
within the tool, and spring means for applying a 
pressure through said rod and tube for forcing 
said expanding members to apply an outward 
yielding force to said abrading elements during 
a. honing Operation. 

24. In a honing tool, a pair of abrading elle 
ments, expanding members movable toward and 
away from each other, a tubular element Sup 
porting one of said members, a rod extending 
through the tubular element and supporting the 
other member, and spring means acting on said 
rod and tubse for urging the expanding means to 
radially load the abrading elements. ; 

25. In a honing tool, a pair of abrading ele 
ments, expanding members movable toward and 
away from each other, a tubular element Sup 
porting one of said members, a rod extending 
through the tubular element and supporting the 
other member, spring means acting on said rod 
and tubular elements for urging the expanding 
means to radially load the abrading elements, 
and means for adjusting the rod and tubular ele 
ments relative to each other. 
, 26. In a honing tool, a pair of abrading elle 
ments, expanding members movable toward and 
away from each other, a tubular element sup 
porting one of said members, a rod extending 
through the tubular element and supporting the 
other member, spring means acting on said rod 
and tubular element for urging the expanding 
means to radially load the abrading elements, 
means for adjusting the rod and tubular elements 
relative to each other, said adjusting means em 
bodying a plurality of gear elements. 

27. In a honing tool, a pair of abrading elle 
ments, expanding members movable toward and 
away from each other, a tubular element sup 
porting one of said members, a rod extending 
through the tubular element and supporting the 
other member, said rod and tubular element 
affecting the longitudinal shifting of the members 
within said tool, spring means acting on said 
rod and tubular element for urging the expand 
ing means to radially load the abrading elements, 
means for adjusting the rod and tubular elements 
relative to each other, said adjusting means em 
bodying a plurality of gear elements. 

THOMAS F. QUIGLEY. 
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