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(54) PORTABLE POLISHING MACHINE FOR POLISHING CYLINDERS

(57) A portable polishing machine (10) for polishing
cylinders is described, and comprises: a centering sup-
port (11) configured to be fixed on a cylinder support and
aframe (12) connected to the centering support (11) and
configured to support a tool holder spindle (41) connect-
able to a cylinder polishing tool, said spindle (41) being
slidably connected to said frame (12) and moved by mo-
tor means (13, 14).
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Description

[0001] The present invention refers to a portable pol-
ishing machine for polishing cylinders, for example of an
internal combustion engine or an air compressor.
[0002] In particular, the invention refers to a portable
polishing machine that can be installed on a cylinder sup-
port, for example on a cylinder locking device or on the
engine block to perform cylinder polishing without requir-
ing the engine to be removed from the installation site,
for example a vehicle or a boat.

[0003] Polishing machines are known for the polishing
of cylinders which allow to intervene in a workshop with
the engine uninstalled, restoring the surface finish of the
cylinders in order to guarantee the adhesion of oil on the
walls of the same during the operation of the engine: in
particular, there are machines that recreate a rough sur-
face with only negative peaks or valleys and a trace of
crossed processing, known as cross-hatch, with a cross-
ing angle defined by the manufacturer.

[0004] However, these known machines have the limit
of not being able to intervene with the engine installed,
for example on a motor vehicle or boat, while ensuring
precise processing both in terms of surface roughness
and shape (roundness and cylindricity).

[0005] Manual polishing machines are also known,
which allow to proceed with the polishing of the engine
cylinders without requiring that it be uninstalled.

[0006] However, these known manual polishing ma-
chines have the problem of not guaranteeing a precise
machining that maintains the shape of the cylinder
(roundness and cylindricity) and that recreates the sur-
face roughness and the trace of cross-hatch cross-ma-
chining initially performed by the manufacturer and indis-
pensable in order to ensure optimum engine lubrication.
[0007] Object of the present invention is to provide a
portable polishing machine for polishing cylinders which,
having reduced weight and small dimensions, is easy to
transport and allows to operate in small spaces, for ex-
ample without requiring the engine to be removed.
[0008] The aforementioned and other objects and ad-
vantages of the invention, which will emerge from the
following description, are achieved with a portable pol-
ishing machine such as the one described in claim 1.
Preferred embodiments and non-trivial variants of the
present invention form the subject of the dependent
claims.

[0009] It is understood that the attached claims form
an integral part of the present description.

[0010] It will be immediately obvious that innumerable
variations and modifications (for example relating to
shape, dimensions, arrangements and parts with equiv-
alent functionality) can be made to what is described,
without departing from the scope of the invention as ap-
pears from the attached claims.

[0011] The present invention will be better described
by a preferred embodiment, given by way of nonlimiting
example, with reference to the attached drawings, in
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which:

- Figure 1 shows a side view of a portable polishing
machine for polishing cylinders according to the
present invention;

- Figure 2 shows a perspective view from above of a
portable polishing machine for polishing cylinders
according to the present invention;

- Figure 3 shows a bottom perspective view of a port-
able polishing machine for polishing cylinders ac-
cording to the present invention; and

- Figure 4 shows a perspective view in a rotated con-
figuration of a portable polishing machine for polish-
ing cylinders according to the present invention.

[0012] With reference to the Figures, a preferred em-
bodiment of the portable polishing machine 10 for pol-
ishing cylinders, for example of an internal combustion
engine, of the invention is shown and described, and
comprises: a centering support 11 configured to be fixed
on asupport of the cylinders, for example to the monobloc
of a motor, and a frame 12 connected, preferably in a
rotatable way around a vertical axis, to the centering sup-
port 11 and configured to support a tool holder spindle
41 of a known type which can be connected to a tool 40
for polishing cylinders, in particular the internal surface
of the cylinders, said mandrel 41 being slidably connect-
ed to said frame 12 and moved by motor means 13, 14.
[0013] Preferably, said centering support 11 compris-
es alower plate 21 comprising an opening 31, preferably
circular, aligned with the tool holder spindle 41, said lower
plate 21 being configured to be fixed on a cylinder sup-
port, forexample to the monobloc of an engine, preferably
through the threaded holes or studs that are used to lock
the engine head.

[0014] Alternatively, the lower plate 21 can be fixed to
a base spacer which is in turn secured to the cylinder
support, for example to the engine block.

[0015] The opening 31 of the centering support 11 is
also aligned with the cylinder so that said tool 40, sliding
along its own vertical axis both with respect to the frame
12 and with respect to the centering support 11, is insert-
ed into the opening 31 of the centering support 11 and
consequently in the cylinder aligned with said opening
31, proceeding to smooth it.

[0016] Preferably, said centering support 11 further
comprises an upper plate 22 to which the frame 12 is
connected, preferably in a rotatable way, said upper plate
being connected to the lower plate 21, for example by
means of columns 16 and comprising an opening 32 ob-
tained at the opening 31 of the lower plate 21 so as to
allow the tool holder spindle 41 to slide with respect to
the centering support 11 in the aligned openings 31, 32.
[0017] Preferably, the frame 12 comprises a base 23
rotatably connected to the upper plate 22 of the centering
support 11, for example on a pin connected to the upper
plate 22, to allow the rotation of the frame 12 with respect
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to the centering support 11 around a vertical axis Y, and
the opening 32 has such a configuration as to allow the
passage of the mandrel 41 during the rotation of the frame
12 with respect to the centering support 11 to arrive at a
rotated position of the frame 12 shown in Fig. 4.

[0018] Preferably, the motor means 13, 14, for exam-
ple brushless electric motors of the known type, connect-
ed to the tool holder spindle 41, are configured to move
it, for example by means of a belt system, with a rotary
motion around its vertical axis combined with a recipro-
cating motion along its vertical axis in a direction sub-
stantially parallel to the axis of the engine cylinder; pref-
erably, the motor means comprise a primary or master
motor 13, configured to translate the tool holder spindle
41 along the vertical axis, and a secondary or slave motor
14 configured to rotate the tool holder spindle 41 around
its vertical axis in a manner to allow the tool 40 to stop
the rotation about its vertical axis at the moment of the
inversion of the alternate movement in order to obtain a
better cross-hatch machining. Preferably the motor
means 13, 14, fixed on the frame 12, are connected to
the tool holder spindle 41 by means of a connecting el-
ement 15, for example a shaft, configured to transmit the
tool holder spindle 41 and consequently to the tool 40
the rotation and translation movement imparted by the
motor means 13, 14.

[0019] Preferably, the connecting element 15 of the
motor means 13, 14 to the tool holder spindle 41 is slid-
able with respect to the frame 12 on guide means 18 and
preferably operated along its vertical axis by actuation
means 17, for example a system with ball screw.
[0020] Preferably, the tool 40 is of the floating type (an-
gularly and/or laterally) to facilitate its alignment with the
axis of the cylinder to be polished.

[0021] The operation of the portable polishing machine
10 according to the present invention comprises: a step
of fixing the centering support 11 to the cylinder support,
for example to the engine block, so that the tool holder
spindle 41 of the polishing machine is aligned with the
cylinder; a starting step of the processing by moving the
tool holder spindle 41 so that with a rotary motion around
its vertical axis and an alternate motion along its vertical
axis proceeds to the machining of the cylinder by the tool
40; a possible step of interruption of the processing, of
rotation of the frame 12 of the polishing machine with
respect to the centering support 11 to free up the space
above the cylinder and check its diameter, shape and
surface roughness, of repositioning of the frame 12 by
means of a new rotation with realignment of the tool 40
of the polishing machine with the cylinder, and resump-
tion of machining.

[0022] Advantageously, in the portable polishing ma-
chine according to the present invention, the frame that
can be rotated with respect to the centering support al-
lows, once the processing of the cylinder has been inter-
rupted, to rotate the frame around the Y axis, freeing up
the space above the cylinder to measure its diameter and
check its roughness. surface and then rotate the frame
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back into position to continue with the machining.
[0023] Another advantage of the portable polishing
machine according to the present invention is that the
lower plate of the centering support facilitates the center-
ing of the polishing machine, in particular of the tool, on
the cylinder.

[0024] Another advantage of the portable polishing
machine according to the present invention is the low
weight (18 kg for the frame 12 and the polishing machine
+ 5 kg for the centering support 11) which allows it to be
transported with a simple travel trolley even on board a
boat, and with small dimensions that make it possible to
use it even in extremely small spaces (400 mm) such as
those available above the engine block in the case of an
engine installed on a boat.

[0025] A further advantage is given by the presence of
two independent motors, one master for vertical transla-
tion and one slave for rotation of the tool holder spindle,
which allow the tool to stop rotation around its vertical
axis at the moment of inversion of the alternate move-
ment along its vertical axis so that cross-hatch machining
is better, since the sections inclined in one direction and
in the other are connected by sharp edges rather than
by curves.

Claims

1. Portable polishing machine (10) for polishing cylin-
ders which includes: a centering support (11) con-
figured to be fixed on a cylinder support and a frame
(12) connected to the centering support (11) and
configured to support a tool holder spindle (41) con-
nectable to a tool (40) for polishing cylinders, said
spindle (41) being connected slidingly to said frame
(12) and moved by motor means (13, 14).

2. Portable polishing machine (10) for polishing cylin-
dersaccordingto claim 1, characterized in that said
centering support (11) comprises a lower plate (21)
comprising an opening (31) aligned with the mandrel
(41)for carrying tool, said lower plate (21) being con-
figured to be fixed on a cylinder support, said opening
(31) also being aligned with the cylinder so that said
tool (40) fits into the opening (31) of the centering
support(11)and consequently in the cylinder aligned
with it, proceeding to smooth it.

3. Portable polishing machine (10) for polishing cylin-
ders according to claim 2, characterized in that the
lower plate (21) is fixed to a base spacer which is in
turn secured to a cylinder support.

4. Portable polishing machine (10) for polishing cylin-
ders according to claim 2 or 3, characterized in that
said centering support (11) further comprises an up-
per plate (22) to which the frame (12) is connected,
said upper plate (22) being connected to the lower
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plate (21) and comprising an opening (32) obtained
in correspondence with the opening (31) of the lower
plate (21) so as to allow the tool holder spindle (41)
to slide with respect to the centering support (11) in
the aligned openings (31, 32).

Portable polishing machine (10) for polishing cylin-
ders according to claim 4, characterized in that the
frame (12) comprises a base (23) rotatably connect-
ed to the upper plate (22) of the centering support
(11), to allow the rotation of the frame (12) with re-
spect to the centering support (11) around a vertical
axis Y, said opening (32) having a shape such as to
allow the passage of the mandrel (41) during the
rotation of the frame (12).

Portable polishing machine (10) for polishing cylin-
ders according to any one of the preceding claims,
characterized in that the motor means (13, 14) are
connected to the tool holder spindle (41) to move it
with a rotary motion around its vertical axis combined
with an alternate motion along its vertical axis in a
direction substantially parallel to the axis of the cyl-
inder to be polished.

Portable polishing machine (10) for polishing cylin-
ders according to claim 6, characterized in that the
motor means comprise a primary or master motor
(13) configured to translate the tool holder spindle
(41) along the vertical axis, and a secondary or slave
motor (14) configured to rotate the tool holder spindle
(41) around its vertical axis so as to allow the tool
(40) to stop rotation around its vertical axis upon re-
versing the alternate movement to obtain a better
processing.

Portable polishing machine (10) for polishing cylin-
ders according to any one of the preceding claims,
characterized in that the motor means (13, 14) are
fixed to the frame (12) and are connected to the tool
holder spindle (41) by means of a connecting ele-
ment (15) configured to transmit to the spindle (41)
and consequently to the tool (40) the movement of
rotation and translation imparted by the motor means
(13, 14).

Portable polishing machine (10) for polishing cylin-
ders according to claim 8, characterized in that the
connecting element (15) of the motor means (13, 14)
to the tool holder spindle (41) is sliding relative to the
frame (12) on guide means (18) and driven along its
vertical axis by drive means (17).

Portable polishing machine (10) for polishing cylin-
ders according to any of the preceding claims, char-
acterized in that the tool (40) is of the floating type
to facilitate alignment with the axis of the cylinder to
be polished.

10

15

20

25

30

35

40

45

50

55



EP 3 978 189 A1

10
i
‘ 1
[ ]
0 i 13
¢ 9 “
Sm—
18 il i
0TI F l I o
11
\ 22
41
/.
/ (N ]

21

FIG. 1



EP 3 978 189 A1

10

16

FIG. 2



EP 3 978 189 A1

12
15 I3

18 A N

14

41

0

21

32 31

FIG. 3

11



EP 3 978 189 A1

giliLE
1
U

e’

FIG. 4

22



10

15

20

25

30

35

40

45

50

55

EP 3 978 189 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 21 00 0278

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X GB 445 280 A (AUSTIN CARTWRIGHT MERCER) 1-4,6-1¢ INV.
3 April 1936 (1936-04-03) B24B33/02
A * claims 1-6; figures 1-5 * 5 B24B23/02
----- B24B23/08
X US 2 083 194 A (JOHNSON ALBERT M) 1-4,6-10
8 June 1937 (1937-06-08)
A * claims 1-13; figures 1-2 * 5
A US 1 384 625 A (MOORE WARREN K) 1-10
12 July 1921 (1921-07-12)
* the whole document *
A GB 705 452 A (VIVIAN CHARLES ERIC MARTEN [1-10
GWI) 10 March 1954 (1954-03-10)
* the whole document *
A US 1 528 624 A (MANNERING HERBERT G) 1-10

3 March 1925 (1925-03-03)
* the whole document *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

B24B

Place of search Date of completion of the search

Examiner

Munich

24 November 2021 Herrero Ramos, J

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 978 189 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 21 00 0278

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

24-11-2021
oted m seareh repor i member(s) i
GB 445280 A 03-04-1936  NONE
US 2083194 A 08-06-1937 NONE
US 1384625 A 12-07-19%21 NONE
6B 705452 A 10-03-195 MNONE
US 1528624 A 03-03-1925 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

10



	bibliography
	abstract
	description
	claims
	drawings
	search report

