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This invention relates to g device for removing
Or inserting sleeves of interns] combustion engine
cylinders and Consists of a sleeve Supporting and
engaging jig operable by movement in one direc-
tion to remove a sleeve and hy movement in the
opposite direction to insert one.
utilized with an arbor press of

its movement in the opposite di-
Tection effecting the insertion of g sleeve. In
these oberations the device also acts with cen-
fering effect upon the work Diece, correcting er-
Tors of misalinement and enabling the work piece
tc be set up quickly in the press.

The devige includes 5 cylindrical member hav-
ing a bore gt one end to enable jtg mounting on
4 press ram element and a conical head at its
> as it enters

piece gs may
cylinder with the device. The slesve to be re-
moved or inserteq has a position on the device
between g relatively fixeq shoulder at the ram
connected end ang an adjustable or removable

In the accompanying drawings:
is an elevation, with parts in sectign
showing a standard arbor press ir

nal combustion engine,
Figure 1¢ i a Section on the Iine fa—ig of

Figure 1, showing the mounting of the bress clamp

Figure 2 is 3 view on the line 33 of Pigure 1,
looking in the direction of the arrows, the devies
of the invention being shown as having entered
& cylinder of the block,

Figure 3is 5 View similay to Pigure 2 but show-
ing another form of eylinder block and the device
in retracted position,

Figure 4 is gn enlarged axig] section of the

device in association with the fam element of the |

press.
Figure 5 ig 5 section on the line 5—§ of

4, looking in the direction of the arrows.
Figure § ig an enlarged section on the line

Figure

6—8& of Figure 4, looking in the direction of the :
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arrows, and showing the adjustable Upper shoui-

der means.

Figure 7 is g fragmentary view in plan and sec-
of the i i

ram element of the
Figure 9 is g
ure 6,
Figure 10 is

press.
section on the line 9—3 of Fig-

design ang practice.

The deck includes g Support block 23 secured
to and mounted between the beams (4 and hav-
ing a central vertical Opening 24 through which
the ram element 5 ig moveable. The block 23

(work viece) are successively alined
element {5 whereby the device, car-
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ried by and projecting axially beyond the ram
element, may enter a bore, either to remove Or
jnsert the sleeve 28 with respect to the several
cylinders.

The construction of the device is such that it
is not required that the work piece as originally
placed upon the deck be in strict co-axial aline-
ment with the ram element. A sufficient approxi-
mation may be made by means of an index bar
28 having an indexX mark 31 and which is posi-
tioned on g side of the block 28 s0 that the mark
3{ may be alined successively with gage marks

ils 25, the aline-
ment of the mark 2 { successively with each of the
marks 32 indicating the sufficient approximation
of the alinement of the successive cylinders of the
block with the ram cylinder: Thus, a8 the cyli-
inder block is shifted along the rails 25, thereby
to bring another cylinder into operative relation
to the device, the glinement of the index mark
3i with the next succeeding gage mark 32 on the
supporting rail 95 will indicate that the cylinder
(from which a sleeve is to be removed OF into
which a new sleeve is to be inserted) will have
been hrought into the sufficient approximate
alinement with the ram cylinder 15.

Figure 3 shows a four cylinder engine block
35 mounted on the press. In this case, instead
of the index bar 29, o pointer 2§ may be used,
this pointer being SO positioned at one end of the
block that it can register with the gage marks 32.
The effect is the same in both instances; and ob-
viously the rails 25 may be provided with & num-
per of series of gage marks, e. g the additional
series 32a and 32b, as shown, in order that it
may conform to engines of different models and
makes. :

The cylinder block, as set in proper position on
the supporting rails 25 in the manner above de-
seribed, may be held by a clamping screw 38, hav-
ing at its inner end a contact pad 53 for light en-
gagement with a dummy -shaft 39, temporarily
fitted in the main bearing recesses - &1 The
dummy 39 is convenient bubt may, of course, be
dispensed with in certain cases. Tt is a simple
expedient for assuring that the pressure,required
for the removal or insertion of the sleeve will, in
all cases, be properly applied. The adjustment
of the screw 38 is.effected by @ capstan wheel 43
pinned to & nut 44 (Figure
ed in a fixed block 45 interposed between and sup-
ported by the peams 13. The block 45 carries at
its lower side 2 recessed holding plate 46 secured
by screws 4T. The nut 44 is provided at its lower
end with an annular circumscribing’ shoulder 48
jocated between the plate 46 and ‘block 45 and
grooved on poth flat faces to provide races for
pall bearings 49. The screw 38 is held against ro-
tation by a pin 51, conveniently’ca.rried by the
holding plate 48, which engages in a2 longitudinal
keyway in the surface of the screw.

The ram element {5 carries, and operatively
moves, the device 54 (jig) which embodies the
invention and is constructed to hold a sleeve 28
to be removed or inserted. Tigure 1 agsumes the
ram element as pressing home a replacement
sleeve; and Figure 3 gssumes the ram element as
having effected the removal of 2 worn sleeve.

As shown in Figures 4 and 10 the jig comprises
a generally cylindrical body member 55 having
enlarged ends by and between which- 2 sleeve 28
may be held. The member 53 is formed with &
recess 51 extending axially from its bottom O in=-
ner face whereby it may be fitted securely, butb
removably, upol & reduced section 56 at the up-

ig) rotatably mount- 5
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- ner ends of the plates 16 are beveled, as

4

per or outer end of the ram clement 15. A de-
tachable connection of any suitable construction
is provided between the ram element
member 55, a standard type of bayonet joint be-
ing shown.

For this purpose the lower portion of the mem-
ber 55 is counterbored to provide an annular re-
cess 58 extending beyond the bore 51, the lower
wall of this recess providing & shoulder 582 which
is interrupted by diametrically opposed slots B9
extending to the Dottom or inner face of the menl-
ber 55. The reduced section 56 carries @ giamet-
rically arranged pin 64 having projecting end por-
tions. Hence, when the member 83 18 positioned
upon the section 55 with the pin ends in registry
with the slots 59, the member may be pressed
down as shown in Figure 4. Rotation of the cyl-
inger 56 then brings the pin ends against the
vottom wall of the internal shoulder 58 to pre-
vent displacement of the parts. A stop pin 62,
fitted in the lower portion of ‘the member 58 ad~-
jacent one cf the slots 59, and extending through
the recess 58, prevents the turning of the mem-
ber §5 beyond a proper distance.

The lower end of the member 59 is formed with
s, conical portion 64 merging into 2 right cylinder
section 65, the lower end of which is defined by
an annular shoulder 66 contiguous with & knurled
jower section §1. As shown in Figure 10 the
shoulder §6 provides & seat for the lower rim, or
engine head end, of a sleeve 28 which is shown
as having at its lower rim a circumscribing annu-
iar flange 68 in accordance with a cylinder sleeve
design that is frequently used. The diameter of
the right section 65 is such that it fits closely
within the sleeve 28, thereby to maintain the
sleeve concentric with the axis of the ram {5.
The knurled section 1 facilitates the removal or
positioning of the jig on the end of the ram ele-
ment, through the bayonet joint above described.

The upper or head end of the member 55 is
also formed with a conical section Ti merging
into a right cylinder section 12 of the same di-
ameter as the section §5. The sleeve 28, when
positioned on the jig, will therefore be supported
both radially and axially, and maintained con-
centric with the axis .of the ram element. AS
also shown in Figure 10 the distance between the
upper face of the section 12 and the shoulder 85
equals the 1ength of the sleeve 28; and the upper
cylinder section 12 is provided with removable or
adjustable shoulder elements which, when uti-
lized, project over the upper end of the sleeve 2%,
but not beyond it, thereby to lock the sleeve to
the jig. }

As shown in Figures 6 and 9 the section 12 has
attached to its upper face a frusto-conical bhlock
13 having & maximum or base diameter equal
to that of the section 12, the plock being secured
by SCrews 14 entering taps in the section 12.
The under side of the block 13 is formed with
two intersecting diametrical recesses 75, and, in
the cruciform recess thus provided, there are
placed four radially slidable plates 36. The in-
shown
at 11 in order that the plates may be withdrawn
into the guide recesses 15 without mutual inter-
ference. Each plate is also formed in one of its
side edge faces with a notch 18, which, in con-
junction with a companion noteh 19 formed in
the adjacent wall of the recess 75 in which the
plate is located, provides a pocket for a coiled
spring 81. These springs urge the plates 15 in-
wardly, and hence inside of, or at least flush with,
the circumferential face of the section T2. The



2,495,649

plates 76 have their perimetric faces formed with
upper beveled portions 764,
In Figures 4 and 6, the plates 16 are shown in

lap the end of the sleeve 28. The brejection of
the plates to overlap the end of the sleeve 28 is
to an extent not exceeding the outside diameter
of the sleeve. Actuation of the blates to the ex-
tended positions is effected by means of a cam
shaft 82 having an inneyr end portion rotatably
mounted in an axial passage 83 formed in the
cylindrical section 72. The shaft g2 is formed
with a somewhat enlarged square section 34 co-
planar with the plates 76 and arranged within
the rectangle delimited by the inner end faces,
The upper portion of the shaft 82 extends he-
yond the enlarged section 24 through an aperture
formed in the block i3 into a fnger piece 8§
mounted above the block. The piece 88 is coni-
cal, and in effect it Cconstitutes g continuation
of the conical bortion of the block 72. It is se-
cured to the shaft g2 by a set screw 87 (Figure

The square section 84, of course, cannot pass
through the shaft bearing apertures, and there-
fore the finger piece is secured to the assembly,

When the finger piece 86 is partially rotated,

the section 84 is also rotated whereby its corner 0

portions, which are breferably flat faced, by en-
gagement with the inner end faces of the plates
18 are operative to force the plates radially out-
ward, and thereby cause them to project beyond

projecting from the under side of the Diece 38
for engagement in an arcuate recess 89 in the
upper surface of the block 73. When the piece
86 is turned in the opposite direction, the plates
16 are retracted under the urge of the springs 81.

In operation, the work piece, such ag the en-
gine block 28, is mounted on the railg 25, with
the first cylinder to be treated brought into ap-

The capstan wheel 43 is then rotated
to move the clamping screw 28 down to the
dummy shaft 29 (Figure 1) pus not into full or
strong contact with it. The ram element {5,
while in its lower position, is then equipped with
that size jig which is appropriate to the cylinders
of the engine.

Assuming that the operation involves the re-
moval both of a worn sleeve and the insertion
of a new one, the ram element with the appro-
priate jig fitteg upen it is then moved upward

the block to an extent Necessary to hring the
varts into exact alinement. Becauge of this ex.
bected action, the Screw &8 should therefore net
be tightened against the shaft 3g in the first in-

stance. When the eylindrical portion 72 of the %

jig has entered the bore 27, and effected the per-
fect alinement of the eylinder block the serew
38 is tightened against the shaft 39, thereby posi-
tively to hold the block rigidly in position. At
the end of the upper stroke of the ram, the
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shoulder 66 at the lower end of the jig will apigt
the lower rim of the worn sleeve, i. e,, the flange
68 when the sleeve is of the design shown, and
the knurled piece 86 will project into the crank-
case portion of the engine block, with the plates
16 just above the inner end of the sleeve 23.

The finger piece 86 is then manipulated to pro-
Ject the plates 16 into overlapping relation to the
adjacent rim of the sleeve 28, whereupon the ram
element is returned to its initial pesition. In-
asmuch as the sleeve is now locked between the
shoulders at the ends of the jig, it is obvious
that it must be withdrawn in a straight line di-
rection. Such repair work ag ig required in the

5 bore 21 is then berformed, the cylinder block, if
necessary, being removed from the press for this

purpose and when the work has been completed
being restored to proper position upon the rails
25. A replacement sleeve is inserted. The ac-

oy ton is, of course, the reverse of what has been

described except that the beveleq faces 16q of
the plates 76 complete the accurate centering of
the block, the plates at such time being projected.
The new sleeve is supported on the jig as it ig

25 forced home by the ram element (5 whereupon

the plates 16 are retracted to disengage the slesve
and the jig is then withdrawn by the downward
motion of the ram element 15, leaving the sleeve
broperly positioned in the bore 27.

The transformation of the device for either
burpose of the removal or insertion of g sleeve

35 Plates 16, the jig in either case operating gs g

centering and alining means. Hence the device

Dossesses significant advantages for rapid, ac-

curate, inexpensive and complete Operation.
The device may, of course be used with various

I claim:

1. A jig comprising a body member formed
with detachable connection means gt one end,
an annular shoulder formed on the member ad-
jacent said end, a tapered element secured to the
member at its Opposite end, radial guide recesses
formed hetween the tapereqd element and the ad-
jacent end of the member, plates slidably
mounted in the recesses, a tapered finger piece
rotatably connected to the tapered element, a
cam shaft extending from the finger piece to
said recesses and formed with a cam element
engaging said plates, said shafs when rotated in
one direction by the finger piece causing ssid
cam to thrust the plates outwardly, spring means
for returning said plates to their inner positions
when the cam ig returned to its initial position
and cylindricsl sections formed on the body
member between the shoulder and plates to align
and support. a sleeve having an'end engaging said
shoulder.

2. A jig comprising a body member formed
with detachable connection means at one end,
an annular shoulder formed on the member ad-
Jjacent said end, and a cylindrical section adja~
cent said shoulder and a second cylindrical sec-
tion at its opposite end and of the same diameter
as the cylindrical section first nhamed, said eylin-
drical sectiong broviding radial support for g
sleeve resting on said shoulder, g tapered element
secured to the body member adjacent said second
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cylindvical section and having its maximum di-
ameter of the same extent as the diameter of
said second cylindrical section, radial guide re-
cesses formed between the tapering element and
the adjacent end of the member, plates slidably
mounted in the recesses, a cam mounted in the
recesses adjacent the inner ends of the plates
and adjacent the upper face of the second cylin-
drical section, & shaft upon which said cam Is
provided and which is journaled in the second
cylindrical section and in the tapered element,
said cam as fitted between the tapered ‘element
and the second cylindrical section preventing the
axial displacement of said shaft, said cam when
turned in one direction effecting the projection
of said plates and when turned in the opposite
direction permitting the retraction of sald plates,
spring means for effecting the retraction of said
plates, the cam shaft projecting beyond said ta-
pered element, and 2 finger piece mounted on the
projecting portion of the ¢am shaft adjacent said
tapered element and having a maximum diam-
eter not greater than the tinimum diameter of
said tapered element. - )

3. A jig for the removal or insertion of a sleeve
used as @ liner for the . cylinder of an internal
combustion engine comprising an'elongated body
member formed:at’ one end with an annular
shoulder which provides a seat for a:sleeve to ke
inserted or removed, with ‘a eylindrical surface
adjacent the shoulder to provide internal radial
support for the sleeve and with a second cylin-
drical surface at’its opposite end also to provide
internal radial support for the sleeve, a tapered
element mounted on thé member adjacent said
second cylindrical surface, means for connecting
said element to the member and providing for
the removal of -said element from the member,
said element as the jig is moved toward the cylin-
der engaging the end of the cylinder and effect-
ing the shifting-of-the cylinder block in'a direc-
tion and to an extent such that as the movement
of the-jig into the cylinder is continued the cylin-
der will be brought into accurate axial alinement
with the jig, releasable means fitted between the
body member and said element adjacent said
second cylindrical surface for overlapping and
engaging the end of the sleeve opposite to the

end which is seated upon said shoulder, thereby

to lock the sleeve to the jig, said releasable means
comprising radially guided shoulder elements
mounted for radial projection beyond said second
cylindrical surface to an extent not exceeding
the outside diameter of the sleeve for the pur-
pose of said overlapping engagement and for
radial retraction within said second cylindrical
surface for releasing the sleeve, and manually
operated votatable means having an actuating
shaft journalled in said tapering element and
projecting outwardly beyond said tapering ele-
ment, the projecting portion of said shaft being
accessible for manual operation to effect the ac-
tuation of said releasable means in engaging or
releasing the sleeve. :
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-4, A jig for the removal or insertion of a sleeve
used as a liner for the cylinder of an internal
combustion engine comprising an elongated body
member formed at one end with an annular
shoulder which provides a seat for a sleeve to be
inserted or removed, with a cylindrical suriace
adjacent the shoulder to provide internal radial
support for the gleeve and with a second cylin-
drical surface at its opposite end also to provide
internal radial support for the sleeve, a tapered
element mounted on the member adjacent said
second cylindrical surface, said element as the
jig is moved toward the cylinder engaging the
end of the cylinder and effecting the shifting of
the cylinder block in a direction and to an extent
such that as the movement of the jig into the
cylinder is continued the cylinder will be brought
into accurate axial alinement with the jig, re-
leasable means fitted between the body member
and said element adiacent said second cylindri-~
cal surface for overlapping and engaging the
end of the sleeve opposite to the end which is
seated upon said shoulder, thereby to lock the
sleeve to the jig; said releasable means compris-
ing radially guided shoulder elements mounted
for radial projection beyond said second cylin-
drical surface to an-extent not exceeding the out-
side diameter of the sleeve for the purpose of
said overlapping engagement and for radial re-
traction within said second eylindrical surface
for releasing the sleeve, means for connecting
said element to- the member and providing for
the removal of said element from the member,
means including a shaft which extends through
said tapering element and a cam fixed upon said
shaft below said tapering element for operative
engagement with the shoulder elements in ef-
fecting their sleeve’ engaging or sleeve releasing
actions, and rotatable means located - accessibly
for manual operation heyond said tapering ele-
ment and operatively connected to said shaft, the
rotation of said manually rotatable means in
either direction effecting the rotation of said
shaft and the cam whereby to actuate said re-

5 leasable means for engaging or releasing the
sleeve. D
: : FRANK C. WILSON.
REFERENCES CITED -

The following references are of record in the
file of this patent: ‘

UNITED STATES PATENTS

Number Name Date
866,788 Holstein — o= Sept. 24, 1907
869,861 Alspaugh oo Oct. 29, 1907

1,705,789 Steirly —--c-ememeem Mar. 19, 1929

1,776,776 Blackmarr ————-—-- Sept. 30, 1930

1,841,190 ‘Juistiss —cemmee e eem— Jan. 12, 1932

2,151,616 Redellet al. ——o————- May. 21, 1939
FOREIGN PATENTS

Number ‘Country Date
18,977 Great Britain —.---- Aug. 18, 1909



