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To allwhom ¢t may concern.!

Bv it 1\I‘O\Vll that we, Orar A. ANDERSON
and Jomx B, Macraz, citizens of the United
States of /&me rica, residing at Detroit and
Desrborn, “oqlwctmely in the county of
Wayne and State of Michigan, have invent-
ed certain new and useful Improvements in
M eum, for Fesurmcmg Cyhnders, of which
the following is-a specification, reference be-
ing had therein to the accompanying draw-
ing.

This invention relates to improvements in
means for resurfacing cyhndcrs pertaining
more particularly to tractors uda'pted for
resurfacing the cylinders of internal com-
bustion motors.

As is well understoed, the cylinders of in-
ternal comoustlon motors become worn and
otherwise made inefficient through decrease
in compression ability, ete., and it is the
«eneml practice—when this condition be-
comes excessive—to renew the original con-
ditions by preducing a new surface in the

cylinder bore and substitite a piston of an

increased dizmeter, thus producing more or
less the orviginal conditions e ceptmo POs-
sibly in the vlm}\’dv increased capacity of the
eylinder space ! n“ouph the slight increase in
diameter of ﬂwe cylinder r bore. This re-sur-
facing may be provided bv simply re-boring
the ¢ yhm‘et or by providing such re- bor'mv
action and then subjecting the surface thus
produced to a bwnmhm(r action.

The difficulties of re-surfacing cylinders
"mv mainty from the fact such cyhnders are
generally cast as part of a block, thus re-

quiring special mﬂchmewr or tools for pro-
ieing either a sinele re-boring operation or
such operation with a burmshmg' operation;
it heing readily understood that where a
mnhtv of ¢y linders are in the form of a
!m”"rv structure, it hecomes a difficult mat-
ter fo provide relative movements between
the cylinder and the boring or burnishing
tool necessarv in providing the re- surf‘xcmg
operation. Machines capable of producing
this reault have of course, been developed
but machines are genecrally of a special
type and are to be found mainly in the
manufacturing plants of the motors. As a
result, it is a fmnnrwl practice to remove the
eylinder blocks from = motor found to be
\uff C‘enhv faulty to require such re-surfac-
ing, and then ship the blocks to a manufac-
tnvin ing plant whers it can be pro perly re-sur-

(!‘i,
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1819, Berial Fo. 310,770.
faced, thus not only entailing considerable
loss of time but making it a more or less ex-
pensive operation, -Where machines for the
purpose ars installed at non-manufacturing
plants, the cost to the owner of the cy‘mler
18 geneT ally excessive, since the operations
of such mwchmes at isolated plants is infre-
quent, and hence the charge for service must
be ‘sufficiently high to cover the cost and
overhead c‘nrwes For operating machines of
*hls special type at infrequent intervals.

The present invention 1s designed to meet
these conditions by the pI‘OdllCth"l of a
mechanism of relative low cost of manufac-
ture, which will provide for eflicient opera-
tion, and which is portable. Such appara tas
can be earried among the tools of a garag
without m‘xteuul‘-y Increasing overhe d
charges, so that such re-surfacing operation
can be prov1ded without s}upmno' the cyl-

Lder blocks to the manufacturer, since the
resurfacing can be provided at ‘the point
where the motor is taken down to remove
such block, thus not only decreasing the cost
of 1nsta11at10n of the tool, but pmvuhnsz for
a saving in time reqmred to place the cyl-
inder into service and decreasing the cost of
the resurfacing operation.

To these and other ends, the nature of
which will be readily undérstood as.the in-
vention ig hereinafter disclosed, said inven-
tion consists in the improved construction
and combination of parts, hereinafter fully
described, illustrated in the accompanying
drawings, and more particularly pointed out
in the appended claims. :

In the accompanying drawings, in which
similar reference characters indicate similar
parts in each of the views,—

Figure 1 is a central longitudinal sectional
view of an apparatus or tool assembly con-
structed in accordance with one embodiment
of the invention, the qpmratus being shown
in operative position relative to a cﬂmdev
of the cvhnder block of a standard type of
internal combustion motor, the view illus-
trating the arrangement of parts when the
Te- br)mno of the cvhnd'“‘ aLmo place;

Fig. 9 is a similar view s‘lowmn the posi
tion of parts and the general ‘n‘mnoement
when & k\m‘mshmd action in emploved

Fig. 3 1s a sectlornl view taken on the
line 3—3 of Fig. 2.

Tig. 4is a detailed sectional view taken
on the line 4—4 of Fig. 1; '
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TFig. 5isa detail sectional view.
Fig. 6 is a detail sectional view taken

through the burnishing tool or member;.

and

of -the burnishing tool. - , :
Phe “apparatus “is of a type adapted to

operate upon one cylinder at.a time and is

of such construction as to permit of its be-
ing temporarily secured-in position relative
to the cylinder to be surfaced, the arrange-
ment being such' that the: work-performing
element—the cutting tool or the burnishing

- tool—is rotated within the cylinder, the

rotation operating to provide the desired
speed of the tool in the direction of length

. of the cylinder during such rotation. Since
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it is an absolute requirement that an appa-
ratus of this kind provides for  accuracy,
the apparatus is of such type as to permit
it to be accurately positionec relative to the
cylinder so as to.cause the tool to produce
the proper. surface. , S
The apparatus is composed. generally of
two elements or, parts A and- B, these ele-
ments being structurally independent but
cooperating.. in locating the: apparatus in
proper position relative to the cylinder, ele-
ment A being adapted to be secured.in po-
sition. relative to one end of. the cylinder

- or cylinder block, element B being secured

40
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at the opposite end of the cylinder or block,
the two elements cooperating within the cyl-
inder or block in producing the general as-
sembly. : o

For purposes. of illustration, we have
shown the apparatus as positioned within
a cylinder, —¢— of, a‘cylinder block C, the
latter being a unit.of a,well known type of
motor in which a, portion of the crank. case
is formed integral with:the block, this por-
tion being indicated at —c¢’—. In the par-

ticular embodiment shown.in the drawings, -

element B has a configuration such as will

.- permit it to be secured to the flanged por-

tions of, the crank case section of the block,
as for instance, by being bolted thereto with

the bolts occupying the usual bolt openings -

- of the flange normally used for securing the

- 60
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block in its proper. position in, the motor

structure. The general arrangement. of ele-.

ment B is such that when secured in posi-
tion, a pin or stud:—b—, projecting inward-
ly into the crank case sectron, will.be axially

alined with the axis of the cylinder bore,-

said pin or stud forming a steadying mem-
ber for element A when the latter is in Po-
sition. . S
Element A comprises an assembly of parts
supported at the opposite end of the cylinder
bore, and is adapted,to be bolted:to the cyl-

inder casing after, the assembly has been

properly positioned as presently. pointed out,
the element carrying suitable: openings or
recesses through which the bolts extend.

> " In the particular embodiment of the in-

- Fig. 7 is a fragmentary view in elevation:

1,472,036

vention disclosed in the present application
element A embodies & tubular member 10
operative to- carry the tool in a generally
circular- path during the work-performing
operation. and .a feed screw 11 rotatably
mounted to- feed the boring tool while the

“latter is providing its cutting operation; the

70

element carrying means’ for properly lo- -

cating these -
operation.

- As shown in Figs. 1 and 2, the tool carry-

ing member 10 has a length greater than the
length of the bore of the cylinder, the pro-

parts and ~providing their

jecting lower end having an opening 107

which is adapted to receive the pin or stud
—0b-— ‘of element B, member 10 extending
into the crank case section a distance suffi-
cient to provide this result. The opposite
end of member 10 is shown as being enlarged
diametrically, thus providing. an external
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surface extending in two different. planes, -

these being joined by an annularly extend-
ing flange portion-which is adapted to. pro-
duce a shoulder face 107, seated.on a seating

tface 12* of a supporting frame member 12,

the latter in turn having a face which seats

on the end of the cylinder block—the open

end of. the cylinder being operated upon:

As shown more particularly in Figs. 1.

and 2, the member 10 is provided with a
longitudinal slot~10°, this slot. cextending

througliout the major portion of the length
of the smaller diameter portion of member

10, said slot communicating with the interior.

of the member for a distance which extends
beyond -the opposite end of the cylinder
bore, the -inner end of the slot being adja-
cent the plane of shoulder 10°—TFigs. 1 and
2—the outer ‘end of the slot being closed to
the interior of the member, but continued to

the lafter in the form of a keyway 10¢ for

a purpose-presently described.

‘As shown in Figs, 1'and 2, seating face
12* is spaced- a considerable distance from
the plane of the end of the cylinder hlock,
the intermediate portion of the support 12

having a cylindrical bore of greater diamster:

than the smaller-diameter portion. of mem-

ber 10, and -having at léast a major portion

of this bore of greater diameter than the hore
of - the ' cylinder, for reasons presently

_pointed out, this portion of the support be-

ing preferably provided with diametrically
located openings 10°—TFig. 4—these open-
ings being adapted to receive the centering
or locating members 13, shown more par-
ticularly in Tigs. 4 and 5, each consisting
of'a segmental portion 13* and a handle 13,
the segmental portions 13* being of a thick-
ness corresponding to the thickness between
the inner face of the cylinder and the outer
face of the member 10, and serving to locate
the member. 10 with its axis in correspond-
grice with the axis of cylinder bore.
Centering of member 10 by members 13 is
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made poss1ble by the fact that the travel of
the plS con within the cylinder bore of a cyi-
inder does not carry the piston to the outer
end of the bore, the 1esu1‘r being that there is
a 1\"11:101 of the cylinder bore at the outer
end of the bore maintained unaffected by
wear of the piston, so that at this end of the
bore the cvlinder Lat‘unq the characteristics
of the original bore. Since it is the practice
of manufacturers to provide bores of similar
diameter, 1t will be 1e‘1d11y understood i‘hat
this particular poirtion of the cylinder bor
remains on the general “tu.ndwid of im:aeter
regardless of wear of other parts of the
bore, so that it is possible to provide a cor-
responding standard diameter to that por-
tion of the bore of support 12 Whicb is locat-
ed between the seating face of the support
and openings 12°, tﬂ_as producing an inter-
nal bore of support 12 which can be accu-
rately alined with the adjacent portion of
the cylinder bore. If, then, a part 132 he in-
troduced through one of the ope nings 12”

and dropped lﬂﬂ‘r“*m“l the alined Lore surfac
and the outer surface of member 10, with ‘he
member ex *enc‘mo beyond the plane of the
seating face of support 12-—see Fig, 4—811p-
port 12 will be held in its aline »d position
with member 10 extending in axial aline-

ment with the axig of the bf) e and be main-

m]md 'n such position during the time re
quired for securing element A to the block
by the bolts after Whlch the locating mem-
bers are removed; pin or stud — - serves
to prevpnt mrmnlno or otherwice shifting
the opposite onter end of member 10 during
the cutting operation.
The upper enlarged portion of member 10
Is provided with an internal Ge ar 14, the
particular embodiment disclosed in  the
Arawings showing this gear locuged suh-
sta n*mﬂv at the inner end of the enlarged
born of the member, the gear being formed
integral with or as a separate structure se-
(H( ed to the member in suiteble manner.
Member 10 is held against endwise move-
mont by means of cap 15 removably seated
on the upper face of support 12, being se-
cured in pOSItlon bv any suitable means such
as bolts.  Haid cap member serves as a sup-
porting structure for a number of m)r\mﬂn"
parts which will now he described.
16 indicates a pinion mounted on a stub

5 mff 17 carried hy the eap merniber, pinion
it mesh with gear 14, T’nhm 76 18
normally in mesh with the teeth of a
gleove 18 mounted in the cap member and
Hnﬂ 1eh which the foed member 11 extendls,
Jeeve 18 serving as a support for the inner
end of the feed member 11, the outer or op-
posite end of said member 11 being support-
od in a biock 112 located at the outer end of
the bere of member 10, block 11* having a
portion extending into opening 10* of mem-
Fer 10, the walls of said opening thus acting

ea)

8

to definitely locate this end of the feul mem-
ber axially alined with ’i;hp axis of member
10. The opposite end of the feed meinber Is
held on such axis through its location in
sleeve 18, said sleeve being also arranged to
be axially alined with th Je axis of member
10.

19 designates a member secured to and re-
tatable with the feﬂd member 11, member
19 having » portion fitting within the bore

of member 10, and also hfwmtr a fla hge ex-
tending laterally (in the divecti on of the
axis of the menmul\ saict flange, indicated
at 192 being locat od between the P'fwe of
pinion 16 a and the inner face of momber 19
as shown in Figs. 1 and 2. Flange 19° also
carries a gear face ag indicated at 190 , said
gear face b\—md in mesh with a pmlon 20
carried by a stub shafs 21 supported in the
cap member 15. Pinion 20 is “alko adapted
to mesh with the testh of sleeve 18, the gen-
eral arrangement being such that pmlon 16
and 20 are located on different planes ex-
tending transversely of feed member 11, and
therefore have their meshing pmnec ‘with
the teeth of slecve 18 on different portions OL
the teeth, the cleeve teeth length being suf-
ﬁment to operate in connschion with both
pinions.

Ag will be understood, stub shafts 17 and
21 are located at any desived peints within
the cap member out of alinement with each

other, the drawings showing the locations

to be substan‘rml‘v on ons of the dihmeters
of member 10, the shafts being located on
opposite sides OL the feed. Ynf’rﬁber 11

22 indicates the boring tool assembly, this
being of any suitable typb the drawings
showing a member threaded on feed me ember
11 and having its outer face subqt‘mm]“'
fitting the bore of member 10, the particular
structure indicating the use of a Babbitt
metal face conta ctlno with the thread of the
feed member. This portion of the assembly
indicated at 22 is adapted to de *ﬂcLaH v re-
ceive a cutting tool 22" of proper con qu_
tion aﬂd which extends through the s 10 of
member 10, the walls of said slot serving to
guide the cuth‘m member 22° and prevent
relative rotational movement between mem-
her 2927 and member 10.

will’ be Tea 111&7 mﬂow onJ
10 be rotated, the cutting assembly 2
be carried arcund with the member, and if
the ¢ ssembly 22 be shifted longitudinally of
member 10 through the action of the foed
member 11, the rofation of member 10 will
cause the cmtmo tool 22 to provide s cut-
ting action on the hore face of the cylinder,
the cutt ing tool having a cnmﬂar path of
movement *vhcn variles s from a sis 1016 trans-

verse plane of the feed member 11 equal to
the amount of advance which said feed
member is designed to provide. Obviously.
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any atteinpt’ to produce the small advance

ratio-to assembly 22 required in attempting

" to produce a boring ‘cut to the cylinder by

10
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simply carrying the assembly about the
thread of a stationary member, would be
commercially useless, lacking the power to
force the cutting tool to advance if the
thread pitch be of a type to provide for this
small advance. R :

To: provide for proper feed action, and "

at the same time produce the desired resist-

‘ance of the tool during the strain of cut-

ting, members. 10  and 11 are both rotated
in the same dirvection but at different speeds,
this differential movement between members
10 and 11 being provided by the pinions
16 and 20. This differential may be pro-
vided in any suitable manner, the draw-
ings obtaining the desired result through
the different diameters of the gear face of
member 10 and the gear face of member 19.
In the particular structure shown the ratios

are such that during ome revolution of -
member 10, member 11 gains one-twelfth

of a revolution, so that as member 10 makes
twelve revolutions, assembly 22 will be ad-
vanced a distance corresponding to the pitch
of one thread of the feed member 11 in the
direction of the axis of member 10.- Ob-
viously, the differential of gears may be
varied to meet the general requirements, that
pointed out heing  one which permits the

© cutting operations to be performed within
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the limits of safety and efficiency.
The drive is provided by a suitable mecha-
nism- operatively connected with sleeve 18.

The structure shown in the drawings is

adapted for use in conneetion with hand

Jlabor, and for this reason the operating
device is shown as in the form of a handle

23, removably secured to the upper end of
sleeve 18. -Rotation of the handle causes

the sleeve {o drive the pinions and the gear

faces of members 10 and 11, thus causing
these members to votate in the same direc-
tion but at different speeds. Obviously, the
power may be applied otherwise by suitable
gearing on the sleeve or the drive may be
from a power device, the particular form of
drive for sleeve 19 being such as may be
found desirable or preferable.

As will be understood, if the cutting as-
sembly be located to bring the cutting point
of its tool at the proper point at the upper
end of the cylinder, Fig. 1, and the handle
be rotated, the gradual advance will carry
the assembly to the bottom or outer end of
the member 10 and through the inner end of

the cylinder bore, thus providing an enlarge--

ment on the bore to-the dimensions provide
by the cutting tool itself. Obviously, this
places the cutting tool at the opposite end
of the cylinder bore from that at which
support 12 is located, and it is therefore es-
sential, in order that element A may be read-

ino
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ily removed, that the cutting assembly be’

returned to the opposite end of the element.
In order to permit this to be done in a rapid

manner and without materially affecting the .

face which was produced during .the boring
operation, provision is made for returning
the - cutting assembly rapidly and in" a
straight line through the bore, this result

‘being obtained by retaining member 10

against movement and increasing the speed

of rotation of member 11. To provide this

action sleeve 11-is moved axially a distance
suflicient o cause its teeth to be disengaged
from the:teeth of pinions 16 and 20, this
movement bringing a notch 18* at the outer
end of the slesve into engagement with a
pin 11% carried by member 11. When this
Iatter engagement is had, it will be readily
understood that feed member 11 is opera-
tively connected direct to the handle, so that
rotation of the latter will cause the feed

‘member 11 to rotate at equal speed therewith

without activity of either pinion 16 or 20,
member 10 thus remaining stationary, mem-
ber 11 being connected direct to sleeve 18
instead of indirect through member 19 and
pinion 20. : R
As will be understood, this change in: op-
eration thus described, practically. requires
the shifting of sleeve 18 between two posi-
tions. - As it is desirable that assurance will
be had that the sleeve will be properly oper-
ative in either of said positions, we prefer
to provide tha bore of the sleeve with an-
nular grooves 18" and 18°, and provide a
yieldable element;, shown as in the form
of a ball 24, within the feed member 11
The positions of grooves 18" and 18° are such

that when the ball engages groove 18°, sleeve’

18 will be in position to provide a differen-
tial feed movement to the tool to advance
the latter in the cutting path; when the
sleeve is shifted to provide engagement of

the ball with groove 18° - disengagement of

the sleeve teeth and the teeth of pinions 16

and 20 will take place and the direct drive -

of the feed member will be provided. As
will be understood the particular retain-
ag structure by which the sleeve may be
positioned in either of a plurality of posi-
tions, is more or less illustrative; the par-
ticular arrangement shown permits the
shifting of the sleeve to be had without
affecting the handle, the shift being obtained
by simply moving the handle outwardly,
thus carrying the sleeve with it.

The normal inoperative position of the
assembly 292 is with the cutting tool located
within that portion of the bore of support
12'which is of larger diameter, thus locating
the tool above the plane of the cylinder block
and therefore -out of position within the

‘bore, the position shown in Fig. 2.

Shuld it be desired that the operation in-
clude only this boring of the cylinder, the

70

75 -

80

85

90

95

100

105

110

115

120

125

130



10

30

(-3

40

45

7

(&}

60

<
i

1,472,036

apparatus can be readily removed by simply
removing element B from the crank case
portion of the cylinder block and element A
from the opposite end of the cylinder bore.
owever, 1t is preferable in producing a
proper re-surfacing action that the bored
surface be subjected fo a burnishing action,
and this is provided by the use of an attach-
ment shown more particularly in Figs. 6 and
7 and shown in positicn in Figs. 2 and 3.

This attachment is shown as in the form
of an snnular member 25 having an internal
diameter adapted -to fit over the outer face
of member 10, said member 25 having an
inwardly extending key 25* which is adapted
to travel in slot 10° of member 10, the key
being of a size to prevent relative rotation
of member 25 and member 10 yet be capable
of passing through the keyway 10° of mem-
ber 10. .

The cuter periphery.of member 25 is pro-
vided with a plurality of rolls 26, mounted
in suitable bearings formed in member 25,
said rolls having their axes extending in a
direction inclined to the axis of the member.
as shown more particularly in Fig. 7, each
roll having its axis inclined at the same
angle as the other rolls.

When it is desired to use the burnishing
attachment, element B is removed from its
position, and the attachment 25 located over
the outer or lower end of member 10, key
25¢ passing through keyway 10° into slot
10¢, the movement of the attachment being
continued until it is entered into the bore
of the cylinder, whereupon element B is
retnrned to its position.

Burnishing action is had by rotating
member 10, rotation of this member not only
enusing the volls 26 to act to burnish the
interior of the bore, but the inclination of the
roll axis acts to provide a feed movement of
the attachment in a direction upward in
I'ig. 2, carrying the attachment toward the
opposite end of the bore, the several move-
ments combining to burnish the interior of
the cylinder and practically eliminate any
markings that might have been provided by
the cuiting action or during the return
of the tool.

During this burnishing action it is pret-
erable that the cutting tool remain in its
noymal inactive position, and to provide this
result, the feed member 11 is temporarily
disconnected from sleeve 18 by positioning
the latter at such point as will permit en-
gagement of the teeth of the sleeve with the
teeth of pinion 16 but will prevent engage-
ment of sleeve 18 with pinion 20, this result
being brought about through the location of
pinions 16 and 20 on different planes hereto-
fore described. The sleeve is maintained in
this position during rotation by the engage-
ment of ball 24 with an additional groove
18 of the sleeve, this groove being located

th
on

&

between grooves 18 and 18. With the

sleeve in this position member 11 is free from

direct connection with the sleeve, and mem-

ber 19 is free from drive engagement with
the teeth of sleeve 18, so that member 11
and member 19 are free to rotate with mem-
ber 10 as the latter carries the cutting as-
sembly around it, the latter simply carrying
the tool around within the space surround-
ing the member 10 within the support 12,
members 10 and 11 thus traveling in unison
and not at differential speeds during this
period. .

Obviously the apparatus may be removed
after completion of the travel of attachment
25® in this manner, or if desired, the direc-
tion of retation of member 10 may be
reversed and . the attachment caused to re-
trace its movement through the bore and
thus subject the surface of the bore to a
second burnishing action.

From the above it will be seen that we
have provided an apparatus of simple form
and comparatively light weight capable of
successfully and efliciently re-surfacing the
bores of cylinders with accuracy and in such
manner as not to require the use of special
and expensive machinery; the various parts
are not only rugged and substantial, but the
general arrangement is such as to resist pres-
sures which might tend to affect the accuracy
of cutting and damage the interior of the
cylinder.
portable character and is such as can be
carried as a part of the apparatus of the
usual general garage so that there is no
necessity for transporting cylinder blocks
with a view to re-boring operations,. thus
providing a material saving in time to the
user through the ability to produce the re-
surfacing action at the point where the
block is removed from the motor assembly.

While we have herein shown and described
a preferred embodiment of the invention,
it will be understood that changes or modi-
fications therein may be required or found
desirable in meeting the various exigiencies
of use and of the different characteristics
of individual types of cylinder blocks; we
therefore desire to be understood as reserv-
ing the right to make any and all such
changes or modifications therein as may be
found necessary or essential, in so far as the
same may fall within the scope of the in-
vention as expressed in the accompanying
claims when broadly construed. ,

What we claim is+—

1. In portable apparatus for re-surfacing
cylinders, a cutting tool, and means for sup-
porting such tool relative to the cylinder
bore to provide tool movement in the direc-
tion of length of the bore with the move-
ment selectively through a cutting helical
path or a path differing from such helical
path in the rate of advance through the

Obviously, the structure is of a
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bore under similar speed conditions of power

- application, said means including a rotatable
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tubular element extending axtally of the
bore and operative to drive and.guide the
tool, means for advancing ‘the tool relative
to the element during- tool movement in
either path, and means positionable at op-
posite ends of the cylinder bore for support-
ing said-tubular element with its axis ‘alined

with the bore axis, said advancing means in-

cluding ‘an- actuating means forming the
power source for said elements during tool
movement in either of such paths. ’

2. In portable apparatus for re-surfacing

-cylinders, a cutting tool, and means for sup-

porting suchi tool. relative ‘to the cylinder
bore to provide tool movement in the direc-
tion of length of the bore with the movement
selectively through a cutting helical path or a
path differing from such helical path in the
rate of advance through the bore under simi-
lar speed conditions of power application,

“said means including a rotatable tubular ele-

ment extending axially of the bore and op-
erative to drive and guide the tool, means
for- advancing the tool relative to the ele-

‘ment during tool movement in either path,

and means positionable at opposite ends of
the cylinder bore for supporting said tubular
element with its axis alined with the bore
axis, said advancing means including a ro-

- tatable threaded elemnent operative to ad-

o
ke

40

‘vance the tool during tool movement in

either of such paths, said advancing means
including an actuating means forming the

power source for said elements during too! .

movement in either of such paths. ,
- 3. In portable apparatus for re-surfacing
cylinders; a cutting tool, and means for sup-

- porting such tool relative to the cylinderbore

to-provide tool movement in the direction of
lIength.of the bore with the movement selec-
tively through a cutting helical path or a

path differing from such helical path in the

rate of advance through the bore under simi-

~lar speed conditions of power application,

50

60

said means including a rotatable tubular ele- -

ment extending axially of the bore and op-

erative to drive and guide the tool, means for

advancing the tool relative to the element
during tool. movement in either path, and.
means positionable at opposite ends of the
cylinder bore for supporting: said tubular

_element with its axis alined with the bore
axis, said advancing means  including a

threaded element rotatable in synchronism
with the tubular element to produce an ad-
vancing movement of the tool an axial dis-
tance less than the thread pitch, said advanc-
ing means also including an actuating means
forming the power source for said elements
during tool movement in eithér of such paths.

4.-In portable apparatus for re-surfacing

cylinders; a cutting tool, and means for sup-

porting such tool relative to the cylinder bore

1,472;036:

to provide tool movement in the direction of
Iength of the bore with the movement selec- -

tively through a cutting helical path or a

path differing from such helical path in the -

rate of advance through the bore under simi-
lar speed conditions of power application,

O

said means including a rotatable tubular ele- -

ment extending axially of the bore and op-
erative to drive and guide the tool, means for

advancing the tool relative to the element
during tool movement in either path, and

means ‘positionable’ at opposite ends of the
cylinder bore -for supporting said tubular

element with its axis alined with the bore "

axis, said advancing  means. including a
threaded element rotatable in - differential
synehronism with the tubular element to pro-
duce an advancing movement of the tool an

80

axial distance less than the thread pitch,said.

- advancing means also including an actuating

85

means forming the power source for said

elements during tool movement in either of
such paths. S
5. Apparatus as in claim 4, characterized

in that the rotative movements of the tubu-~
lar and threaded elements are concurrent -

when the tool is moving in one of such paths
and relatively timed to require a plurality of
rotations of the tubular element to advance
the tool an axial distance equal to the pitch
ot a thread of the threaded element.

6. ‘Apparatus as in claim 2 characterized

in that both tubular and threaded elements
have lengths greater than the lengths of the -
B 104 -

bore ‘of the cylinder.

7. Apparatus as in claim 2, characterized -

in that the tubular-and threaded elements ex-
driven by a.drive member operatively con-
tend on a common axis and are concurrently

‘nected to both elements to prodice synchro-
nous movements therebetween at differential .

speed when the tool is moving in one of such
paths. ‘ ) . S
8. In portable apparatus for resurfacing
cylinders, a cutting tool, and means for sup-
porting such tool relative to the cylinder
bore to provide tool movement in the direc-

90-

105
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tion of length of the bore with the movement -

selectively through a cutting helical pathor a -

path differing from such-helical path in the
rate of advance through the bore under simi-
lar speed conditions of power application,said
means including a rotatable tubular element
extending axially of the bore and operative
to drive and to guide the tool, means for ad-
vancing the tool relative to the element dur-
ing tool movement in either path, and means
positionable-at opposite'ends of the cylinder
bore for supporting said tubular element
with its axis alined with the bore axis, said
tubular element and said advancing means

115 °
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being operatively connected in such manner

that the advancing means may move con- -

currently with or independent of the tubular
element at will, with the concurrent action
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operative to produce tool movement in one
path and the independent action cperative
to produce tcol movement in such path.

9. In portable apparatus for re-surfacing
cylinders, a cutting tool, and means for sup-
porting such tool relative tc the cylinder
bore to provide tcol moverent in the direc-
tion of length of the bore with the move-
ment neleetively through o entting helical
path or a path differing from such helical
path in the rate of advance through the
bore under similar speec conditions of power
application, said means including = rotatable
tubuwlar element exteriding axially of the bore
end operative to drive and guide the tfool,
means for advancing the tool relative to the
element during tool movement in either path,
and means positionable at opposite ends of
the cylinder bore for supporting said tubu-
lar element with its axis alined with the
bore axis, said tubular element having an
opening at one end, said supporting means
including an element detachably secured to
the cylinder casing and having a pin pro-
jecting into said opening to form a support
to retain the tubular element in axial aline-
ment.

10. In portable apparatus for resurfacing
cylinders, » cutting tool, and means for sup-
porting such tool relative to the cylinder bore
to provide teol movement in the direction of
length of the bore with the movement se-
lectively through a cutting helical path or
a path differing from such helical path in
the rate of advance through the bore under
similar speed conditions of power applica-
tion, said means including a rotatable tubu-
lar element extending axially of the bore and
operative to drive and to guide the teol,
means for advancing the tool relative to the
element during tool movement in either path,
and means positionable at opposite ends of
the cylinder bore for supporting said tubu-
lar element with its axis alined with the bore
axis, said tubular element and said advanc-
ing means heing operatively connected to
permit concurent movement of the element
and advancing means or independent move-
ment of the advancing means at will, inde-
pendent movement of the advancing means

being opevative. to move the tool in £

one of
such paths, concurrent moveinent of the. ele-
ment and advancing means at differential

speeds being operative to move the tool in

the other of such paths, concurrent move-
ment of element and advancing means at
equal speeds being operative to move the
tool in a circular path free from advance in
the direction of length of the element.

11. In portable apparatus for re-surfacing
cvlinders, a cutting tool, and means for sup-
porting such tool relative to the cvlinder
bore to provide tool movement in the direc-
tion of length of the bore with the movement
selectively through a cutting helical path or

a path differing from such helical path in.

the rate of advance through the bore under
similar speed conditions of power applica-
tion, said means including a rotatable tubu-
iar element extending axially of the bore
and operative to drive and guide the tool,
means for advancing the tool relative to the
element during tool movement in either path,
and means positionable at opposite ends of
the cylinder bore for supporting said tubu-
lar clement with its axis alined with the
bore axis, said advancing means including a
rotatable threaded element operative to ad-
vance the tool a distance less than the axial
Iength of a thread during 2 comaplete revolu-
tion of such threaded element, said tubular
element having an opening at one end, said
supporting meavs including an element de-
tachably secured to ths cylinder casing and
having a pin projecting in said opening to
form a sapport to retain the tubular ele-
ment in its axial alinement.

12. In portable apparatus for resurfacing
cylinders, a cutting tool, and means for sup-
porting such tool relative to the cylinder
bore to provide tool movement in the direc-
tion of length of the bore with the movement
selectively through a cutting helical path
or a path differing from such helical path
in the rate of advance through the bore
under similar speed conditions of power ap-
plication, said means including a rotatable
tubular eclement extending axially of the
bore and operative to drive and guide the
tool, means for advancing the tool relative
to the element during tool movement in
either path, and means positionable at op-
posite ends of the cylinder bore for sup-
porting said tubular element with its axis
alined with the bore axis, said advancing

mesans including a rotatable threaded ele-

ment operative to advance the tool a distance
less than the axial length of a thread during
a complete revolution of such threaded ele-
ment, said tubular element having an open-
ing at one end of less diameter than the in-
ternal diameter of the element to produce an
internal shoulder, and a mermber supported
on said shoulder and positioned by sai
opening for supporting one end of the
threaded element.

18. In portable apparatus for re-surfacing
cylinders, s cutting tool, and means for sup-
porting such tool relative to the cylinder
bore to provide tool movement through a
circular path and advancement in the direc-
tion of the axis of such path, said means in-
cInding a votatable tubnlar element extend-
ing axially of the bore and operative to drive
and guide the tool, means for advancing the
tool during element rotation,  and means
positionable at opposite ends of the cylinder
bore for supporting said tubular element with
its axis alined with the bore axis, said tubu-
lar element being slotted longitudinally,said
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cutting tool having a body portion within
the bore of thie tubular element and having
its cutting portion positioned external of
the element, said cutting and body portions
being joined by connecting portions extend-

ing through and substantially fitting ‘the.

-width of the element slot.

10

15

14. In portable apparatus for re-surfac-
ing -cylinders, a cutting tool, and means
for supporting such tool .relative to .the

eylinder bore to provide tool movement

through a circular path and advancement
in the divection of the
said ‘means including a rotatable tubular
element extending axially of the bore anid
operative tn drive and gmde the tool, means
for advancing the tool during element

" rotation, and ineans positionable at opposite
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ends of the cylinder bore for supporting
sald tubular element with its axis alined
with the bore axis, said advancing means
including a rotatable threaded element ex-

tending axially of said tubular element,-

said tubular element being slotted longi-
tudinally, said cutting tool having a body
portion within the tubular element with
the cutting - portion connected thereto
through said slot to locate the cutting por-
tion externsl of the. tubular element, said
body portion having a threaded connection
with the threaded element. :

15. Apparatus as in claim 14 character-

“ized in that the rotatable movements of the

tubular and threaded
ferential synchronism,

16. Apparatus as in claim 14 character-
ized by a rotatable drive member, and inde-
pendent  drive counections - between said
drive member and the tubular and threaded
elements.

17. Appaistus ds

elements are in dif-

in claim ‘14 character-

“ized by a rotatable drive member, and inde-
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pendent drive connections between said
drive member and the tubular and threaded
elements to cause rotation of sald elements
in the sune angular direction and at dif-
ferent angular speeds to produce a differ-
ential synchronous movement therebetween.

18. Tn portable apparatus for re-surfac-
ing cylinders, a cutting tool, and means for
supporting- such tocl relative to the cylin-
der hore to provide tool movement in-the

direction. of length of the bore with the

movement selectively through a cutting

helical path or a path differing from such

helical path in the rate of advance through
the bore under similar speed conditions ot
power application,-said means. including a
rotatable tubular element extending axially
of the bore and operative to drive and guide
the tool, said element being rotatable at will,
means for advancing the tool relative to
the element during tool movement in either
path, said “advancing means including a

axis of such path,

-movements.

1,472,036

threaded element rotative in the same. sn-.

gular direction "and concurrently with the

tubular element during tcol movement of one.

of such paths, and means for rotating said

elements at different speeds of rotation

when the tool is traveling in such path..
19.-In portable apparatus for re-surfac-

ing cylinders, a cutting tool, and means. for

supporting such tool relative to the cylinder
bore to provide tool movement through a
circular path-and advancement in the di-
rection of the axis of stich path, said means
including a rotatable tubualar element ex-
tending
to drive and guide the tool, means for

advancing the tool during element yo-:

tation, said advancing means. including
2 threadsd element rotative in the same
angular divection and concurrently  with
the  tubular element, and -means
rotating said elements at different speeds
of rotation, said latter means including: u
drive member axially alined with said ele-
ment, and independent operative connee-
tions between said drive member and said
element. '

20. Apparatus as

at

in- claim 19 character-

drive member-and the threaded element in-
cludes ‘o member movable in unison with
the threaded element and having an in-
termal gear, and a pinion operatively con-
necting said gear with the drvive member.

21. In portable apparatus for re-surfac-

ing eylinders, a cutting tool, and means for

supporting such tool relative to the cylindar
bore to provide tool movement through a

circular path and advancement in the direc-

tion of the axis of such path, said means
including a rotatable tubular element ex-

tending axially of the bore and operative

to drive and guide the tool, means:for ad-

vancing ‘the tool during element rotation,
said advancing means including a rotatable

threaded element, said elements each car-
rying an internal gear face, and a drive

member operative concurrently on said gear.

faces for providing element rotational

22. In portable apparatns for ré-surfac-
g cylinders, a cufting tool, and means for
supporting such tool relative to the cylinder

for:

85
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axially of the bore and: operative. -

80-

90.

‘1zed in that. the connections betiveen the

100~ -
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bore to provide tool movement through a -
circular path and advancement in the direc- .

tion of the axis of such path, said means

including “a.rotatable tubular element ex-

120

tending axially of the bore and operative

to drive and guide the tool, means for ad- .

vancing the tool during element rotation, -

said advancing means including a rotatable -

threaded element, said elements each carry-
ing an internal gear face with the respective
gear faces axially alined, and extending on

125

different planes transverse of the gear face
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axis, and a drive member operatively con-
nected to the respective faces to drive the
latter concurrently.

23. In portable apparatus for re-surfac-
ing cylinders, a cutting tool, and means for
sur\oortlnfr such ‘tool relative to the cylin-
der bore to provide tool movement through
a circular path and advancement in the di-
rection of the axis of such path, said means
including a rotatable tubular element ex-
tending axially of the bore and operative
to drlve and guide the tool, means for ad-
Vancmg the tool during element rotation,
said .advancing means mcludmg a rotatable
threaded element ‘'said elements each carry-
Ing an internal gear face with the respective
gear faces axially alined and extending on
different planes transverse of the gear Face
axis, and a drive member operatively con-

nected to the respective faces to drive the
latter concurrently, and in the same an-
gular direction.

24. Apparatus as in claim 23 characterized
In that the gear formation of the drive
member is of equal diameter on the respec-
tive planes of the gear faces, and the mean
diameters of the respective gear faces differ
from each other to cause rotational move-
ment of the tubular and threaded elements
at different but synchronous speeds. ‘

25. In portable apparatus for re-surfac-
ing cylinders, and wherein a cutting tool is
moved in a circular cutting path having
an axis coincident with the axis of the cyl-
inder bore and concurrently advanced in the
direction of such axis during the cutting
operation, means including a tubular and
threaded element for supporting the cut-
ting tool during such tool movements, and
means for mdepcndently rotating said ele-
ments, said rotating means being operative s
to provide tool movements either in such
cutting path or in a path parallel to the
axis of such cutting path at will, said ro-
tatable means including an actuat 1n0' means
forming the power source for said elements
dmmcr tool movement in either of such
paths

26. In portable apparatus for re-surfac-
ing cylinders, and wherein a cutting tool
is moved in a circular cutting path havmg
an axis coincident with the axis of the cyl-
inder bore and concurrently advanced in
the direction of such axis during the cut-

‘ting operation, means including a tubular

and a threaded element for supportlng the

_cutting tool during such tool movements,

and means for 1ndependently rotating said
elements, said rotating means bemg opera-
tive to provide tool movements etther in
such cutting path or in a path parallel to
the axis of such cufting path at will, said
Lotatmfr means mcludmg drive member
fonmng the power source for said elements
during movement of the tool in either of

B

such paths, the speed of advancing move-
ment of the cutting tool in one of said
paths differing from that when advanced in
the other path in the presence of uniform
speed of the drive member.

27. In portable apparatus for re-surfac-
ing cylinders, and wherein a cutting tool
18- moved in a circular cutting path havmg
an axis coincident with the axis of the cyl-
inder bore and concurrently advanced in
the direction of such axis during the cut-
ting operation, means including a tubular
and a threaded element for supportln(r the
cutting tool during such tool movements,
and means for independently rotating said
elements, said rotating means including a
drive member adapted to be operatively con-
nected to and drive both elements at will,
concurrent connection with both elements
advancing the tool in such cutting path, said
member bemO‘ shiftable to lLimit operative
connection to a connection with the thread-
ed element, said latter connection being op-
erative to move the tool in a path parallel
to the axis of said cutting path.

28. In portable apparatus for re-surfac-
ing cylinders, and wherein a cutting tool
is moved in a circular cutting path ha,vmfr
an axis coincident with the axis of the cyl-
inder bore and concurrently advanced in
the direction of such axis during the cut-
ting operation, means including a tubular
and a threaded element for supportmo~ the
cutting tool during such tool movements,
and means for 1ndypendently rotating said
elements, said rotating means including a
drive member adapted o be operatively con-
nected to and drive both elements at will,
concurrent connection with both elements
advancing the tool in such cutting path
said member and said tubular element ! be-
ing relatively movable to limit such opera-
tive connections to a connection with the
threaded element, said latter connection be-
ing operative to move the tool in a path
parallel to the axis of such cutting path.

29. In portable apparatus for re- Surfac-
ing cylinders and wherein a cutting tool is
moved in a circular cutting path having an
axis coincident with the axis of the cylinder
bore and concurrently advanced in the di-
rection of such axis during the cutting op-
eration, means including a tubular and a
threaded element for supporting the cut-
ting tool during such tool movements, said
elements bem(r held against longltudmal
movement durmo- tool -movements, and
means for 1ndependent1y rotating said ele-
ments, said means including a drive mem-
ber ada,pted to be operatively connected to
and drive both elements at will, and shift-
able to provide sole connection with the
threaded element.

30. In portable apparatus for re-surfacing
cylinders and wherein a cutting tool is
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moved in-a circular cutting path. having
an  axis coincident with .the axis of the
cylinder ‘bore and concurrently. advanced
in the direction of such axis during. the
cutting operation, means including a tu-
bular and .a threaded element: for sup-
porting the cutting tool during  such tool

- movements, said elements being held against
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. threaded element for s

longitudinal -movement durmrr tool move-
nvenfs and. means for 1nde},endent1y TO-
‘catmﬂ said elements, Sdld means”including
a shli'cable drive member adapted. to be op-
eratively connected to the threaded element

“in either of two position. of shift of the mem-
‘her, said connections being relatively ar-
‘ranged to produce different speeds -of ad-

vance of the tool when the member is shifted
from one position to the other.

31. In portable apparatus for re- Qurfacm(r
eylinders - and wherein a cutting tool is
moved. in a circular cutting path navuw an
axis coincident with the axis of the c"hnder
bore. and- concurrently advanced in the di-
rection of such axis during the cutting op-

_eration, means including a tubular and

threaded element for suppmtmw the cvttmo
teol during such tool movements; s
ments bung held against longitudinal move-
ment during tool movements, and means for
mdependenfly rotating said elements,
means including a drive member adzmted to
be operatively ‘connected to and drive both
elements at will, and shiftable to provide
sole connections ‘with the threaded. element,

- said member being operqtivu to drive b'oth

elements concurrently when in‘-one of said
positions.

32. In portable {mparatuq for re-surfacing
cyhnderb and- wherein & cutting  tool is

‘moved in a circular cutting path havmg an
axis coincident with the axis of the cylinder
bore zmd concurrently advanced in the direc-.

tion of such

axis during the. cutting opera-
tion,

tool during such tool movements, said ele-

ments bean' held against 1on0'1tud1nal move-’
ment dumn(r tool movements, and means for:

1ndependent1y rotating said elements, said
means. including a drive member adapted to
be operatively connected to and drive both
elements at will, and shiftable to provide
sole connections with the threaded element,
said member being operative to drive both

-elements concurrcnt]y when in one of said

positions, and inactive with respect to the

tubwlar element when in its other position.
33..In portable apparatus for re-surfac-

ing cyhnders and whereln a cutting.tool.is

moved.in a circular cu’rtmg pa,tn having an .
axis coincident with the axis of the cyhn-»
der bore and concurrently advanced in the

direction of such axis during the cutting op-
eration, means including a tubular and a

said ele—‘

said

moved in &
axis coincident with the axis of the cylinder -

means including. a tubular -and .a
threaded element, for 511pport1n0 the cutting -

lpportm(r the cutting

1,472,086

tool during such tool movements, said ele-

ments cach carrying an internal gear face
held against axial movement during tool
movements, and means for mdependently ro-
tating said elements, said means including an
axially shiftable drive member, independent.
pmlonc positioned to operatively engage the
respective gear faces with the drive member
when the latter is in one position to’ con-
currently drive said ele"nents, shifting of
said member being operative to ‘render one
or both of said gear faces inactive at will.
34, In portable apparatus for re-surfacing
cylinders and wherein: a cutting tool 'is
moved in a circular cutting path having an
axis coincident with the axis of the cyhnder
bore and concurrently advanced in the direc-
tion of such axis during the cutting opera-
tion, means including a fubular and a
threaded element for supporting the.cutting
tool during such tool movements', said ele-
ments carrying internal gear faces held
against axial movement durlno tool move-
ment, and means for mdepend@nﬂy rotating
gald elomcnts, -said - means  including an
axially shiftable drive mexnber, 1ndependent
pxmops posmonof to operatively engage the
respective : gear faces, with the drive memn-
ber when the latter is.in one position, said

gear faceg, and pinions being 1n permanént.

mesh, each gear face and its pinion extend-
ng on a phnﬂ intersecting’ the member axis,
the respective plzmes Lemg spaced. apart.a
distance to permit sole activity of the mem-
berr with one of said elements.

35. In portable apparatus for re-sur facmm

(‘ylanel ~and wherein a cutting tool is

cireular. cu tan' path hwmg an

bore and concur remly advanced in the direc-
tion of. such axis during - the cutting op-
eration, means including a tubular and a
threaded element for supportmcr the cutting

tool during such tool movements, and means

for mdenondently rotating said elements,

-said rofating means 111clud1n<r an auaﬂy_

chiftable dnva member, and independent
operative connections between said member
and the threaded element and operative re-
spectively to provide activity of said ele-
ments when the member is at either extreme
of its shifting movement

86. In apparatus for re-sur facmg cylin-
ders and in combmatlon, a cutting tool and

its Support satd support hfxvlno means to
o thereof in predetermlned;

permit positioning
position relative “to the cylinder-to be re-
surfaced with the support-extending axially
of the cylinder bore, means carmed by the
support for providing cutting movements of

the tool while the support is-In position, said

support and means being formed to permit

location of the tool in an inactive position

relative to the hove while the support is in
position, and a burnishing 1nstrumentahty
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positionable relative to the bore and to said
means to provide burnishing action by means
movement while the cutting tool is located
in its position of inactivity, said support
having a formation to permit positioning of
the instrumentality while the support is
maintained in the position occupied during
cutting tool activity. .

37. Apparatus as in claim 36, character-
ized in that the support includes two ele-
ments positionable relative to the bore from

‘opposite ends of the cylinder structure, said

elements having complemental configura-
tions adapted to retain both elements in
definite relation beyond the cutting zone
when one of the elements is secured to the
cylinder structure.

38. Apparatus as in claim 36 characterized
in that the support includes two elements
positionable relative to the bore from op-
posite ends of the cylinder structure, one of
said elements extending through the cylin-
der bore with the other element positioned to
concurrently engage the free end of the first
element and an external wall.of the cylinder
structure, said elements being operative to
retain said free end in predetermined posi-
tion.

39. In portable apparatus for re-surfacing
cylinders and wherein a cutting tool and a
burnishing tool are made- active successively
upon a cylinder bore, means including a ro-
tatable tubular element for supporting the
cutting tool to provide movement of. the
cutting face in a circular path having its
axis coincident with the cylinder bore, means
for feeding the tool in the direction of length
of said element, said element having a con-
figuration to permit location of a burnish-
ing tool in contact with the bore face and ro-
tate it by rotating movements of the ele-
ment.

40. In portable apparatus for re-surfacing
cylinders and wherein a cutting tool and a
burnishing tool are made active successively
upon a cylinder bore, means including a ro-
tatable tubular element for supporting the
cutting tool to provide movement of the cut-
ting face in a circular path having its axis
ceincident with the cylinder bore, means for
feeding the tool in the direction of length of
said element, said element having a config-
uration to permit location of a burnishing
tool in contact with the bore face and rotate
it by rotating movements of the clements,
and during inactivity of the cutting tool
feeding means. .

41. In a portable apparatus for re-surfac-
ing cylinders. a tubular element, means po-
sitionable at the opposite ends of a cylinder
bore for supporting the opposite ends of said
element, said means having a configuration
to produce a space external of the element at
points external of the bore when the appa-
ratus is in position, a feeding element, axi-

oL

ally alined with the tubular element, a cut-
ting tool supported by said elements ad-
vancing to permit tool movements through
the bore by action of the feeding element, a
shiftable drive member, and means for op-
ratively connecting' the drive member to
said :elements, said member being position-
able to cause said connecting means to pro-
duce the following cycle of operations: ro-
tate both ‘elements in the same angular di-
rection and at differential speeds to cause
advancement of the cutting tool in a circu-
lar cutting path through the cylinder bore,
render the connections with the tubular ele-
ment inactive to permit return movement of
the tool cutting face to said space in a path
parallel to the cylinder axis, and render the
connections with the tubular member active
and the connection with the feeding ele-
ment inactive to permit concurrent rotating
movement of both clements at the same
speed.

42. Apparatus as in claim 41 character-

ized in that the tubular element is of a con-~

figuration to permit location of a burnishing
tool thereon and in contact with the bore
face and permit feeding movement of the
latter longitudinally of the bhore by élement
rotation while both tubular and feeding ele-
ments are rotating at the same speed.

43. In portable apparatus for re-surfacing
cylinders, and wherein a cutting tool is ad-
vanced in a circular cutting path having its
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axis coincident with the cylinder bore axis, -

means for supporting the cutting tool dur-
ing such advancing movement, said means
including an element eéxtending through the
cylinder bore and rotatable during such tool
advancing movement, and means for posi-
tioning said element with its axis coincident
with the bere axis, said positioning means
including a supporting frame adapted to
contact with and be secured to a face of the
cylinder casing, said frame having a bore
external of the element with the frame bore
wall provided with openings, and locating
means insertible through said openings and
movable into position between the element
and the cylinder bore face to locate the ele-
ment in proper axial relation and retain the
frame against lateral displacement to dis-
turb such relation during the frame secur-
ing period.

44, In portable apparatus for re-surfacing
cylinders, and wherein a cutting tool is ad-
vanced in a circular cutting path having its
axis coincident with the cylinder bore axis,
means for supporting the cutting tool dur-
ing such advancing movement, said means
including an element extending through the
cylinder bere and rotatable during such tool
advancing movement, and means for posi-
tioning said element with its axis coinci-
dent with the bore axis, said positioning
means including a supporting frame adapted
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to contact with and be secured to a face of dlsturb such relation durlncr the frame se- 18
the cylinder casing,:said frame having a curing period. ,
bore external of the element with the frame In testlmonv whereof we aﬂ‘ih our signa- .
bore wall provided with openings, and a turesin presence of two witnesses. -

5 pair of locating devices insertible through

| 'OLAF A. ANDERSON.
said openings and each having a portion 0 < ,
movable- into position between “the element , - JOHN M. MACRAE. _
_and the cylinder bore face to locate the ele-  Witnesses: -
“ment -in proper axial relation and retain Axxa M. Dorg,

10 the frame against lateral displacement to’ Cuzas. W. STaUTFIGER.



