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3 Claims.
1

This invention relates to apparatus for pulling
and/or inserting sleeves in-cylinders of automo=
bile and other engines and has for its principal
object to provide a portable apparatus adapted
to pull and/or insert sleeves in cylinder blecks
while said blocks and the engine crankshafts are
in place in a vehicle or in any -other location such
as on g floor.

It is common practice to construct engines with
cylinder liners or sleeves made -of wear resistant
steel which are pressed into the cylinder block.
The sleeves must be a tight fit and therefore re-
quire considerable force to remove -or seat them.
‘While other pullers have ‘been used for removing
the sleeves, they have not been such that -gll .of
the work may be done without removing the block
from the vehicle and without removing the crank-
shaft or other apparatus from said cylinder bleck.

Other objects of the invention are to provide
an hydraulic apparatus for pulling and/or in-
serting sleeves in cylinders wherein -the working
pressure in the apparatus tends to telescope the
members in gll operations; to provide a piston
rod and sleeve engaging members which are fold-
able to pass through the sleeve to -apply said
member to the sleeve without disassembly of any
parts; to provide removable stands or pedestals
which support the hydraulic apparatus and are
adapted to be located adjacent the cylinder-open-

ings and occupy a minimum of space whereby =

even the sleeves of the cylinder adjacentthe dash-
board of an automobile may be pulled or inserted;
to provide an hydraulic sleeve puller which is sub-
stantially free of leakage of fluid and has a res-

ervoir for said fluid as a part of the puller as- ¢

sembly; and to provide a sleeve puller and in-
serter which has relatively few parts, is econom-
ical to manufacture, of strong sturdy construc-
tion, compact, light of weight, and efficient in use
for quickly applying same to a cylinder block and
pulling and/or inserting the sleeves therein.

In accomplishing these and other objects of
the present invention, I have provided improved
details-of structure, the preferred forms.of which
are illustrated in the accompanying drawings,
wherein: .

Fig. 1 is a fragmentary sectional elevation of a
sleeve puller and/or inserter embodying the fea~
tures of the present invention, shown in operative
position with respect to a cylinder block for pull-
ing a sleeve therefrom. :

Fig. 2 is a fragmentary -sectional ‘elevation
showing the apparatus in operative position:for

inserting g sleevein a cylinder-block.- Sl
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Fig. 3 is a horizontal cross sectional view on
the line 3—3, Fig. 1.

Fig. 4 is a longitudinal sectional view through
the sleeve puller and/or inserter showing the fluid
bassages therein.

Fig. 5 is a detailed perspective view of the lower
end of fthe piston rod with the sleeve engaging
member thereon.

Fig. 6 is a fragmentary sectional view showing
the sleeve engaging member foldeg relative to the
piston rod for moving of same through the sleeve.

Referring more in detail to the drawings:

1 designates a sleeve puller and inserter for
pulling and/or inserting sleeves 2 into cylinder
blocks 8. The puller and inserter | Has a head 4
having an annular flange § provided with a flat
lower plate 6. Centrally located in the head 4
is a bore T adapted to slidably mount 4 piston
rod 8. The head 4 is also provided with threaded
counterbores 9 and i0 opening from the upper end
i1 of said head and terminating as at {2 in spaced
relation to the flat base 6, said counterbores form-
ing a wall i3 extending upwardly from the
flange 5. Located at the bottom of the counter-
bore 9 is a seal member 14 secured in engagement
with said bottom by a nut 15 threaded into the
counterbore 9, the inner edges of said seal mem-
ber 14 being turned upwardly to form a lip 18
which engages the piston rod 8 whereby pressure
above the seal member tends to force the lip into
tight engagement with the piston rod and prevent
leakage of fluid thereby.

A cylinder 17 extends upwardly from the head
4.and has its lower end secured in the counterbore
10 as by threading to provide a fluid-tight joint,
said cylinder being provided with a bore I8 in
which is slidably mounted a piston 19 fixed on
the upper end of the piston rod 8. In the illus-
trated structure the upper end of the piston rod
is provided with threads 28 and screwed thereon
is a nut 21 adapted to clamp a cup-shaped seal
member 22 1o g piston body member 23 secured
on the upper end of the rod 8. A washer 24
preferably is provided between the nut and the
body member, said washer being of reduced size
relative to the cylinder whereby the cup-shaped
seal member has a downwardly turned periph-
eral flange 25 which fluid pressure forces into
engagement with the surface of the hore I8 to
provide a:seal therebetween.

The upper end of the wall 12 is of reduced
diameter as at 26 to form a shoulder 27. A cylin-
drical jacket 28 is pressed gver the upper end
of -the “wall I3 and -into engagement with the
shoulder 27 and secured thereto to provide.a fuid-
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tight joint, said member 28 being tubular fo
provide a wall 29 spaced from the wall of the
cylinder 11 to provide an annular space 30
adapted to contain hydraulic fluid. The wall 29
preferably extends to substantially the same
height as the cylinder 11, and the bores of the
cylinder and the annular space 30 are both
closed by a cap member 3f{. The cap member
31 preferably is provided with a flange 32 hav-
ing internal threads 33 adapted to be screwed
on the upper threaded end of the cylinder, the
outer surface of the flange 32 being of such
size as to engage the inner surface of the wall
29 whereby there is a fluid-tight seal between
the cap, cylinder and tube. The cap preferably

has 2 handle member 34 provided with a shank:

10

15

35 having threads 36 for screwing same into a

threaded bore 37 in the cap, a suitable nut 33

being provided to lock the shank to the cap-

member, said handle being for facilitating the
movement and handling of the sleeve puller
and/or inserter. ’ R,

Arranged in the wall 28 below and adjacent
the lower end of the flange 32 is a small aper-
ture 39 to provide a vent for the space 3. The
cylinder 11 is provided with an aperture 40 pro-
viding communication between the bore .of the
eylinder and the annular space 39, said aperture
being spaced below the cap member a distance
slightly greater than the full length of the pis-
ton 19 whereby said aperture will release pres-
sure from the cylinder when the piston nears the
‘eap forming a limit to the upward movement
of said piston. The wall 29 is also preferably
provided with a threaded bore &l adapted to be
closed by a suitable plug 42 which may be re-
moved for filling the annular space with the
hydraulic fluid.

The head 4 is provided with a laterally ex-
tending boss 43 having a threaded recess 44
opening from the upper end of the boss for
receiving the lower end of a cylinder 45 having
o bore 46 slidably mounting a pump plunger 47,
the upper end of which is pivotally connected to
a lever 48 suitably mounted as at 49 for recip-
rocating the plunger 41. The head is provided
with a passage 50 providing communication be-
tween the annular space 30 and the lower end of
the bore of the cylinder 45, said passage hav-
ing a suitable valve 51 whereby upward move-
ment of the plunger 47 draws fluid from the
annular space 38 into the bore of the cylinder 45
and downward movement of the plunger 41 ef-
fects closure of the valve 5!. The head is also
provided with a passage §2 providing communica-
tion between the bore of the cylinder 4% and
the counterbore 9 of the head, above the seal
member 14 and below the piston 19, said passage
52 having a suitable valve 83 adapted to close
on the up stroke of the plunger 47 and open
on the down stroke whereby fluid may be moved
from the bore of the cylinder 45 into the cylin-
der 18 to apply fluid pressure to the lower por-
tion of the cylinder 11 to effect lifting or upward
movement of the piston 18. Air above the pis-
ton 19 escapes through the aperture 40 into the
annular space 30.

In order to effect a release of fluid from the
bore {8 of the cylinder 17 the head is provided
_with a passage 54 providing communication from
the lower end of the cylinder i1 to the annular
space 30. A suitable needle valve 55 is suitably
mounted in the head for selectively opening: and
closing the passage 54. Mounted on the flat space

6 of the head 4 is a suitable seal member 58 held .

20

25

30

40

45

50

55

60

66

70

4
in place by a retainer 57 suitably secured to the
head. The seal 56 suitably engages the piston
rod 8 to provide a fluid seal therefor whereby
any fluid which might escape past the seal mem-
ber 14 is trapped by the seal member $6 and
such fluid may escape through a passage 58 in
the head which communicates with the annular
space 30, a suitable valve being provided for
preventing flow of fluid from the annular space
to the seal member 5§6.

When the apparatus is to be used for pulling a
sleeve from a cylinder block the head is sup-
ported in spaced relation to the upper face on
said block, the spacing being greater than the
length of the sleeve 2. This spacing is effected
by a stand §9. The stand preferably consists of
a pair of members, each consisting of spaced tu-
bular columns §0 having their ends secured as by
welding to end members 6f. The end members
preferably consist of angles having one leg 62
engaging the ends of the tubular columns 80 and
the other leg 63 engaging the side of the columns.
The flange 62 preferably is cut away as at 64 to
provide an arcuate inner edge which substantially
is formed on a radius from the axis of the sleeve
whereby the stand may be placed as close to the
opening in the cylinder block as possible. The
upper end members are provided with studs 85
which extend through openings 86 in the flange
5, nuts 67 being threaded on said studs to secure
the stands to the flange if desired. - The cylinder
17 and the piston rod 8 are of such length that
when the flange 5 is supported on the stand 53
and the piston 19 at the lower end of the cylin-
der, the piston rod will extend sufficiently through
the sleeve to arrange & pulling head €3 in en-
gagement with the lower end of the sleeve 2 and
there will be sufficient movement of the piston 19
in the cylinder i1 to remove the sleeves from the
cylinder block.

In order to mount the pulling head 68 on the
piston rod the lower end. of said rod is prefer-
ably threaded as at 69 and screwed into a fitting
10, a lock nut 71 being arranged on the threads
of the piston rod whereby it may be tightened to
lock the fitting on the -end of the piston rod.
Depending from the fitting 70 is an ear 12 hav-
ing an aperture 13 extending transversely there-
of and adapted to align with apertures T4 in
spaced ears 75 for mounting a pin 16 to pivotally
connect the ear 72 to the ears 15. The ears 15
are preferably integral with a collar 17 and de-
pending therefrom is a shank 78 which extends
through a bore 78 in the head 68 whereby 2 nut
89 threaded on the lower end of the shank 18 will
clamp the head against the collar 11. It is pref-
erable that a washer 81 be provided between the
nut and the head. The head 68 preferably is of
cylindrical contour with the sides flattened or
machined off as at 82. 'The outer diameter of the
eylindrical portion is less than the outer diam-
eter of the sleeve, said head having & shoulder
83 adapted to engage the lower edge of the sleeve
and which is preferably provided with an up-
wardly and inwardly sloping-rib 84 spaced in-
wardly from the outer periphery-of the head
whereby said head is self-centering when moved
into engagement with the sleeve. With this. ar-
rangement the head may be pivoted on-the pin
11, whereby said head and piston rod may be
moved through the sleeve to arrange the head
below the sleeve without dismantling any of the
head assembly or removing the crank from the
engine. . S 5 e

When it is_ desired to insert sleéves o a cyl-
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inder block the head 68 is removed from. the
shank 718 and a similar head 85 substituted
therefor, the head 85 being of sufficient outer
diameter to engage under the eylinder block as
at 86, Fig. 2, and the upper face of the head
preferably provided with a recess 8T to provide
clearance for the sleéeve to be pressed into: the
cylinder block and extend therebelow as in con-
ventional practice. With this arrangement a

plate 88 is arranged in engagement with the lower

face 6 of the head 4, said plate being recesssd -as
at 89 to provide clearance for the seal retainer
51. The plate preferably is slotted as at 99 to
permit same to be slipped over the rod 8 and ar-
rangeg in place without disassembly of the lower
portion of the apparatus. Also the plate 88 has
a depending axial boss 91 to engage in the core
of the sleeve 2.

In using an apparatus constructed as described
for pulling sleeves from o cylinder block, a pull-
ing head of suitable size is mounted on the shank
18 and secured thereon. After the cylinder head,
pistons, and connecting rods have been removed
from the engine, the sleeve puller and inserter
is lifted into alicnment with the bore of the
sleeve, the head €8 pivoted on the pin 16 and
said head and rod moved through the bore of
the sleeve to position the head below the lower
end of said sleeve. The head is then pivoted
whereby the shoulder 83 engages the lower edge
of the sleeve. The stand 59 is placed on the
upper surface of the cylinder block and under
the flange 4 as illustrated in Fig. 1. The valve
55 is closed to prevent escape of fluid from the
cylinder {7 to the annular space 30. Then by
operation of the lever 48 to reciprocate the
plunger 47, hydraulic fluid is drawn from the
annular space 30 through the passage 50 into the
bore of the cylinder 45 and said fluid forced
through the passage 52 into the cylinder 17 to
apply hydraulic pressure below the piston {9
whereby the hydraulic pressure forces the piston
19 upwardly in the cylinder {7, said pressure
also tending to force the lip 16 of the seal mem-

ber 14 into engagement with the piston rod 8 :

to prevent leakage of the hydraulic fluid. The
force exerted on the piston 19 will effect move-
ment of the piston 19, the piston rod and head
68 to pull the sleeve out of the cylinder block.
Air entering the aperture 39 permits free flow
of the fiuid through the passage 50 and air escap-
ing through the aperture vents the upper end
of the cylinder i71. Also if the lever 48 is con-
tinued to be operated to reciprocate the plunger
41, the piston 9 may move into the proximity of
the cap 31. However, it cannot apply pressure
thereon as before it engages said cap, the aper-
ture 4@ will be opened to vent the pressure from
below the piston into the annular space 30.
Movement of the valve 55 opens the passage 54
to permit escape of fluid from under the piston
19 whereby the fluid moves from the cylinder into
the annular space 30 permitting the piston to
be moved to the lower end of the cylinder. The
same operation is repeated until all of the sleeves
are removed from the cylinder block.

When it is desired to place new sleeves in the
cylinder block, the head 68 is replaced by the
head 85. The new sleeve is placed in the upper
end of the opening of the cylinder block and the
apparatus is lifted to align the piston rod with
the bore of the sleeve. The piston rod and head
85 are then moved through the bore of the sleeve
and the bore of the cylinder block whereby the
head 85 may be arranged under the cylinder
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block a$ is ‘illustrated in Fig. 2.. The plate 88
is then placed in engagement with the bottom
of the head 4 and engaged with the upper end of
the sleeve. Then by operation of the lever 48 to
reciprocate the plunger 41, fluid pressure is ap-
plied to the cyliider 17 under the piston 19
whereby the. piston is moved upwardly in the
c¢ylinder 17 tending to draw the head 85 toward
the-head 4, the. effect of which is to force the
sleeve downwardly into the bore of the cylinder
block. :

After the sleeve has been inserted into posi=
tion, the valve 55 is opened to allow escape of
fliiid pressure from the cylinder into the annular
space 38 whereby the piston may be moved. dowrni=
wardly in the cylinder and release the head 85
from engagement with the cylinder block. ‘Then
the entire head 85 may be pivoted on the piston
Tfod whereby it. can be. removed through . the
sleeve. )

It is to be noted that in each of these opera-
tions the pressure is applied to the piston 9 in
the same direction. Provision has been made to
prevent leakage of any fluid and by merely
changing the head and support, the apparatus
may be used for either pulling or inserting sleeves.
Also the sleeves may be pulled with a minimum
of removal of parts from the engine.

It is believed obvious that I have provided a
sleeve puller and inserter which is simple to
manufacture, efficient in operation, completely
portable, and capable of quickly removing or in-
serting sleeves in cylinder ‘blocks.

What I claim and desire to secure by Letters
Patent is: o

1. An hydraulic jack for operating on sleeves
of engine cylinder blocks comprising, a cylinder,
a jacket concentric with said cylinder and spaced
therefrom, means closing the ends of the cylinder
and jacket to provide a fluid reservoir therebe-
tween, a piston slidably mounted in the cylinder,
a piston rod fixed to the piston and extending
from the cylinder, seal means in the cylinder
engaging the piston rod to effect a pressure seal
closing the end of the cylinder, a second seal en-
gaging the piston rod and secured to the means
closing the end of the cylinder, a valve controlled
passage for flow of fluid from the second seal to
the reservoir, an hydraulic pump mounted on
one of the eylinder closing means, and valve con-
trolled passages connecting the reservoir, pump
and cylinder whereby operation of the pump ap-
plies fluid pressure to the cylinder between the
piston and said first seal means for forcibly mov-
ing” the piston in the cylinder, said movement
pulling the piston rod into the cylinder. ’

2. An hydraulic jack for operating on sleeves
of engine cylinder blocks comprising, a cylinder,
a jacket concentric with said cylinder and spaced
therefrom, heads closing the ends of the cylinder
and jacket to provide a fluid reservoir there-
between, a piston slidably mounted in the cylin-
der, a piston rod fixed to the piston and extending
from the cylinder through one head, seal means
in the cylinder engaging the piston rod and se-
cured to said one head to effect a pressure seal
closing the end of the cylinder, a second seal
engaging the piston rod and secured to said one
head closing the end of the cylinder, a valve
controlled passage in said one head for flow of
fluid from the second seal to the reservoir, an
hydraulic pump mounted on said one head, and
valve controlled passages connecting the reser-
voir, pump and cylinder whereby operation of the
pump applies fluid pressure to the cylinder be-
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tween the piston and said first seal means for
foreibly moving the piston in the cylinder, said
movement pulling the piston rod into the cylinder
through the seal means.

3. An hydraulic jack for operating on sleeves
of engine cylinder blocks comprising, a cylinder,
a jacket concentric with said cylinder and spaced
therefrom, heads closing the ends of the cylinder
and jacket to provide a fluid reservoir therebe-~
tween, one head having a bore coaxial with the
cylinder, a piston slidably mounted in the cylin-
der, a piston rod fixed to the piston and extend-
ing from the cylinder through the coaxial bore

' of the head, seal means in the cylinder engaging
the piston rod to effect a pressure seal closing the
end of the cylinder, a second seal engaging the
piston rod and secured to the exterior of said one
head closing the end of the bore therein, a valve
controlled passage in said one head for flow of
fluid from the second seal to the reservoir, an
hydraulic pump mounted on said one head, vaive
controlled passages in said one head connecting
the reservoir, pump and cylinder whereby oper-
ation of the pump applies fluid pressure to the
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cylinder between the piston and said first seal
means for foreibly moving the piston in the
cylinder, said movement pulling the piston rod
into the cylinder through the seal means, and
valve means for effecting communication between
the cylinder and reservoir for escape of fluid from
the cylinder to the reservoir.
CHESTER D. HANCOCK.
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