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Description

[0001] The present invention relates to machine tools.
[0002] It is known to control machine tools, such as
lathes, for example, by a computerised numerical con-
trol (CNC). In this respect, a CNC machine tool may be
operated automatically, without interference from an op-
erator, or, alternatively, the machine tool may be provid-
ed with a control device enabling control of elements of
the machine tool by an operator. For example, an oper-
ator may perform manual turning operations on a work-
piece held on a headstock chuck of a lathe.
[0003] In general, a lathe has at least two slidable car-
riages, acting mutually orthogonally, and conventionally
the manually operable control device is fixed to the lon-
gitudinally movable carriage for control thereof and
movement therewith. However, as this control device
moves with the carriage, the speed of traverse of the
carriage has to be limited to avoid the risk of injury aris-
ing if the control device were to collide with the opera-
tor's body. Indeed, in some countries the speed of move-
ment of the longitudinally movable carriage is restricted
to a few metres per minute to prevent any such acci-
dents occurring. Obviously, production speeds are re-
duced where a reduction on carriage speed is enforced.
[0004] Furthermore, a machine tool in accordance
with the preamble of claim 1 is known from US 2 655
067 A.
[0005] It is an object of the present invention to reduce
the disadvantages of known machine tools.
[0006] According to the present invention there is pro-
vided a machine tool comprising at least one movable
carriage, one or more movable covers for controlling ac-
cess to the or each carriage, and a fixed support on
which the or each cover is supported for sliding move-
ment along the support, characterized in that a control
device enabling an operator to control movement of the
or each carriage is also supported on said fixed support
for sliding movement there along.
[0007] It is particularly convenient to support the or
each movable cover on the fixed support provided for
the control device.
[0008] The fixed support for supporting the control de-
vice may be configured as appropriate. In a preferred
embodiment, said fixed support comprises a wall fixed
with respect to a bed of the machine tool, and further
comprises cooperating guide means supported on said
control device and on said wall for enabling sliding
movement of the control device longitudinally of the ma-
chine tool.
[0009] Clearly, the cooperating guide means may be
arranged in any appropriate manner. For example, said
cooperating guide means may comprise longitudinally
extending guideways defined by or carried on one of
said wall and said control device, and rollers carried on
the other of said control device and said wall.
[0010] It is convenient to provide further cooperating
guide means supported on said movable cover and on

said wall for enabling sliding movement of the or each
cover longitudinally of the machine tool.
[0011] Preferably, said cooperating guide means
comprise longitudinally extending guideways defined by
or carried on one of said wall and said movable cover,
and rollers carried on the other of said movable cover
and said wall.
[0012] The movable cover or covers will generally en-
close the moving parts of the machine tool, and in par-
ticular the carriage or carriages thereof. Preferably, one
end of the or each movable cover will be supported for
sliding movement on the fixed support, with the other
end thereof similar supported for sliding movement on
a housing of the machine tool.
[0013] In an embodiment, engaging means are pro-
vided for enabling the carriage and the control device to
be selectively engaged and selectively disengaged,
said engaging means comprising at least one projection
carried by one of the carriage and the control device,
the or each projection being engageable in a corre-
sponding recess in the other of the control device and
carriage, and means to move the or each projection se-
lectively into and out of engagement with the corre-
sponding recess.
[0014] Preferably, said control device has a generally
transversely movable rack in which at least one said re-
cess of the engaging means is formed, movement of
said rack moving the or each projection into or out of
engagement with the recesses carried thereby.
[0015] Where the engaging means incorporates
means for preventing rapid traverse of said carriage
when said control device and said carriage are en-
gaged, movement of said rack can be caused to actuate
a switch. In one embodiment, the switch is a proximity
switch which is actuated inductively.
[0016] In an embodiment, the machine tool is a CNC
lathe having at least two carriages which are movable
mutually orthogonally. The control device is arranged to
actuate encoders for motors arranged to move the car-
riages. The control device may also enable actuation of
a main electric motor.
[0017] Embodiments of the present invention will
hereinafter be described, by way of example, with ref-
erence to the accompanying drawings in which:

Figure 1 shows a front elevation of a CNC lathe;
Figure 2 is a cross section of the lathe of Figure 1
taken along the line A-A;
Figure 3 shows an enlarged view of the marked area
of Figure 2 illustrating the supporting structure for a
control device;
Figures 4a and 4b illustrate engaging means for en-
gaging the control device and a lathe carriage, the
engaging means being shown in their engaged and
disengaged positions;
Figure 5 shows a front elevation of the control de-
vice of the lathe of Figure 1;
Figure 6a shows a cross section of the control de-
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vice taken along the line F-F of Figure 5;
Figure 6b shows a cross section of the control de-
vice taken along the line D-D of Figure 5;
Figures 6c and 6d show cross sections of the con-
trol device taken along the line C-C of Figure 5
showing the engaged and disengaged conditions;
and
Figure 6e shows a section of the control device tak-
en along the line B-B of Figure 5.

[0018] The present invention is specifically described
herein with reference to a computerised numerical con-
trol (CNC) lathe. However, it will be apparent that this
invention is equally applicable to machine tools in gen-
eral.
[0019] A front elevation of a CNC lathe 1 is shown in
Figure 1 and a cross-section thereof taken on the line
A-A is shown in Figure 2. It will be seen that the lathe 1
has a lathe bed 35 which supports two carriages 5 and
6 for movement in mutually orthogonal directions. The
carriage 5 is movable longitudinally of the machine,
whilst the upper carriage 6 is movable transversely
thereto. Two movable covers 3 are provided to envelope
the carriages 5, 6 and hence to protect an operator dur-
ing operation of the machine. For automatic operation
of the lathe 1 a CNC control unit 22 is provided. In known
manner, the lathe 1 is also provided with a control device
4 enabling an operator to manually control the operation
of the carriages 5, 6.
[0020] Both the control device 4, and the movable
covers 3, are supported for sliding movement longitudi-
nally of the machine tool by a fixed support 7. This fixed
support 7 is a generally upstanding metal wall which is
fixed by screws 34 to the lathe bed 35. As can be seen
most clearly in Figure 3, the support 7 carries guideways
8 on its outwardly facing surface, which guideways ex-
tend longitudinally of the machine. Rollers or wheels 24
carried by the control device 4 are received within the
guideways 8 whereby longitudinal sliding movement of
the control device 4 is enabled. Similarly, on its inwardly
facing surface the wall 7 carries vertically spaced guide-
ways 27. One end of a first movable cover 3 is provided
with rollers 26 engageable within the upper guideway
27, whereas one end of the second movable cover 3
has rollers 25 engageable in the lower guideway 27.
[0021] As is apparent from Figure 2, the other end of
each of the movable covers 3 is similarly supported by
way of cooperating guide means comprising guideways
generally indicated at 23 provided by the machine tool
housing and rollers 21 carried by the covers 3. The roll-
ers 21 engage in the guideways 23 whereby the coop-
erating guide means provide for sliding movement of the
two covers 3. It will be appreciated that the two covers
3 may be slid longitudinally of the machine to reveal or
enclose the carriages 5 and 6 as is required.
[0022] The structure of the lathe 1, and its drive
means, may be conventional and does not form part of
the present invention. As is conventional, the lathe 1 has

a main motor (not shown) for driving the lathe head-
stock. An headstock chuck is indicated at 29 in Figure
2. In addition, Figure 2 shows an electric motor 37 and
a cooperating ball screw 38 which drive the transversely
movable carriage 6. Similarly, a ball screw 30, actuated
by an electric motor (not visible), drives the longitudinal-
ly movable carriage 5.
[0023] Figure 5 shows a front elevation of the control
device 4 whilst Figure 6a shows a section along line F-F
thereof. As is apparent, the control device 4 comprises
two control handwheels 10 and 9. The control hand-
wheel 10 is arranged such that rotation thereof will move
the upper, transversely movable carriage 6. In this re-
spect, the rotation of the handwheel 10 rotates an en-
coder 19 which causes corresponding rotation of the
motor 37 whereby the carriage 6 is moved. Similarly, ro-
tation of the control handwheel 9 causes rotation of a
corresponding encoder 20 which actuates the electric
motor causing longitudinal movement of the carriage 5.
[0024] When the carriages 5 and 6 are being moved
manually by the operator by way of the control device it
is required that the control device 4 move with the car-
riage 5, for example, to enable position information to
be displayed by the control device 4 in known manner.
Accordingly, engaging means 13, 31, 32 and 14 are ar-
ranged to be selectively actuable by a lever 11 to engage
the control device 4 and the carriage 5 for longitudinal
movement in tandem.
[0025] Figure 6b shows a section of the control device
4, taken along the line D-D of Figure 5. It will be seen
that rotation of the lever 11 is arranged to rotate a lon-
gitudinally extending shaft 18 and hence to rotate a gear
15 carried on the shaft 18. The gear 15 engages with a
transversely extending rack 13. It will be immediately
apparent, therefore, that rotation of the lever 11, and
hence of the shaft 18, moves the rack 13 generally trans-
versely towards or away from the carriage 5.
[0026] As can be seen in Figure 3, the carriage 5 has
an arm 14 fixed thereto to extend transversely. At its end
the arm 14 carries a depending pin 32. At its end, the
rack 13 has a corresponding recess 31. As is clear from
Figures 4a and 4b, when the rack 13 is moved by the
lever 11 to the engagement position, the pin 32 is re-
ceived within the recess 31 as shown in Figure 4a. In
this case, the carriage 5 and the control device 4 are
coupled for longitudinal movement in tandem. If the le-
ver 11 is then returned to its original position, the rack
13 is retracted, and the carriage 5 and the control device
4 are disengaged as indicated in Figure 4b.
[0027] When the carriage 5 and the control device 4
are engaged for longitudinal movement in tandem, it is
required to inhibit the speed of movement thereof for
safety reasons. In this respect, and as is clearly shown
in Figures 6c and 6d, the shaft 18 carries a pin 16 which
is arranged to inductively activate a proximity switch 17.
Actuation of the proximity switch 17 operates inhibiting
means (not shown) which prevent rapid traverse of both
carriages 5 and 6. Figure 6c shows the condition of the

3 4



EP 1 020 252 B1

4

5

10

15

20

25

30

35

40

45

50

55

rack 13 in its withdrawn, disengaged position in which
the proximity switch 17 is not actuated, whereas Figure
6d shows the situation when the rack 13 is extended to
engage the carriage arm 14 and the proximity switch 17
is actuated.
[0028] Whilst in the embodiment illustrated inductive
operation of the switch 17 is provided, it will be appre-
ciated that, alternatively, mechanically operated switch-
es may be used.
[0029] Thus, and as is required, upon engagement of
the carriage 5 and the control device 4 for longitudinal
movement in tandem, inhibiting means are operated to
prevent rapid traverse of the carriages 5 and 6. Howev-
er, when the carriage 5 and the control device 4 are un-
coupled, whereby automatic operation under the control
of the CNC unit 22 is enabled, there is no inhibition on
the speed of the carriages. However, there is no in-
creased risk to safety in this mode, as, although the con-
trol device 4 is external to the covers 3, in the uncoupled
condition there is no movement thereof. All of the rapidly
moving parts, during automatic operation, namely the
carriages 5 and 6, will be within the covers 3 in known
manner.
[0030] The ability to couple and decouple the control
device 4 and the carriage 5 gives to the operator a
choice of relative positions between the two. Thus, the
machine operator can choose to couple the control de-
vice 4 to the carriage 5 at any position along the working
travel of the carriage 5 to suit the operator's require-
ments.
[0031] The control device 4 has, as is apparent in Fig-
ure 5, a second control lever 12. This is used, during
manual operation of the machine tool, to run the main
electric motor and to select the direction of rotation of
the headstock chuck 29. In this respect, and is apparent
in Figure 6e, rotation of the lever 12 rotates an inductive
pin 39 carried on a shaft 38 coupled to the lever 12
whereby a proximity switch 36 controlling the operation
of the main motor is operated.
[0032] It will be appreciated that variations in and
modifications to the embodiments described and illus-
trated may be made within the scope of the appended
claims.

Claims

1. A machine tool (1) comprising at least one movable
carriage (5,6), one or more movable covers (3) for
controlling access to the or each carriage, and a
fixed support (7) on which the or each cover is sup-
ported for sliding movement along the support,
characterized in that a control device (4) enabling
an operator to control movement of the or each car-
riage is also supported on said fixed support (7) for
sliding movement there along.

2. A machine tool as claimed in Claim 1, wherein the

or each cover (3) is supported on said fixed support
(7) for movement longitudinally of said machine
tool.

3. A machine tool as claimed in Claim 1 or Claim 2,
wherein said fixed support (7) comprises a wall
fixed with respect to a bed (35) of the machine tool,
and further comprising cooperating guide means (8,
24) supported on said control device (4) and on said
wall (7) for enabling sliding movement of the control
device longitudinally of the machine tool.

4. A machine tool as claimed in Claim 3, wherein said
cooperating guide means comprise longitudinally
extending guideways (8) defined by or carried on
one of said wall (7) and said control device (4), and
rollers (24) carried on the other of said control de-
vice and said wall.

5. A machine tool as claimed in any preceding claim,
wherein said machine tool further comprises en-
gaging means (13,14) enabling the or one carriage
(5) and the control device (4) to be selectively en-
gaged for longitudinal movement in tandem and se-
lectively disengaged, wherein said engaging
means comprises at least one projection (32) car-
ried by one of the carriage (5) and the control device
(4), the or each projection being engageable in a
corresponding recess (31) in the other of the control
device and carriage, and means (13) to move the
or each projection selectively into and out of en-
gagement with the corresponding recess.

6. A machine tool as claimed in Claim 5, wherein said
control device (4) has a generally transversely mov-
able rack (13) in which at least one said recess (31)
of the engaging means is formed, movement of said
rack moving the or each projection (32) into or out
of engagement with the recesses carried thereby.

Patentansprüche

1. Werkzeugmaschine (1) mit mindestens einem be-
weglichen Schlitten (5, 6), einer oder mehr beweg-
lichen Abdeckungen (3) zum Steuern des Zugriffs
auf den oder jeden Schlitten, und einer festen Stüt-
ze (7), an welcher die oder jede Abdeckung für eine
Gleitbewegung entlang der Stütze gestützt ist, da-
durch gekennzeichnet, dass eine Steuervorrich-
tung (4), die es einem Bediener ermöglicht, die Be-
wegung des oder jedes Schlittens zu steuern, eben-
falls an der festen Stütze (7) für eine Gleitbewegung
entlang dieser gestützt ist.

2. Werkzeugmaschine nach Anspruch 1, wobei die
oder jede Abdeckung (3) an der festen Stütze (7)
für eine Bewegung in Längsrichtung der Werkzeug-
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maschine gestützt ist.

3. Werkzeugmaschine nach Anspruch 1 oder 2, wobei
die feste Stütze (7) eine Wand aufweist, die in Be-
zug auf ein Bett (35) der Werkzeugmaschine fixiert
ist, und weiterhin zusammenwirkende Führungs-
einrichtungen (8, 24) aufweist, die an der Steuer-
vorrichtung (4) und an der Wand (7) gestützt sind,
um eine Gleitbewegung der Steuervorrichtung in
Längsrichtung der Werkzeugmaschine zu ermögli-
chen.

4. Werkzeugmaschine nach Anspruch 3, wobei die
zusammenwirkenden Führungseinrichtungen sich
in Längsrichtung erstreckende Führungsbahnen
(8) aufweisen, die durch die Wand (7) oder die Steu-
ervorrichtung (4) begrenzt oder getragen sind, und
Rollen (24), die entsprechend an dem jeweils an-
deren Teil: Steuervorrichtung bzw. Wand getragen
sind.

5. Werkzeugmaschine nach einem der vorhergehen-
den Ansprüche, wobei die Werkzeugmaschine wei-
terhin eine Eingriffseinrichtung (13, 14) aufweist,
die ermöglicht, dass der oder ein Schlitten (5) und
die Steuervorrichtung (4) für eine gemeinsame
Längsbewegung selektiv eingegriffen und selektiv
gelöst werden können, wobei die Eingriffseinrich-
tung mindestens einen Vorsprung (32) aufweist, der
von dem Schlitten (5) oder der Steuervorrichtung
(4) getragen ist, wobei der oder jeder Vorsprung in
eine entsprechende Aussparung (31) in dem je-
weils anderen Teil: Steuervorrichtung oder Schlitten
eingreifen kann, und eine Einrichtung (13) zum Be-
wegen des oder jedes Vorsprungs selektiv in und
außer Eingriff mit der entsprechenden Aussparung.

6. Werkzeugmaschine nach Anspruch 5, wobei die
Steuervorrichtung (4) ein generell in transversaler
Richtung bewegliches Gestell (13) aufweist, in wel-
chem mindestens ein genannter Vorsprung (31) der
Eingriffseinrichtung gebildet ist, wobei Bewegung
des Gestells den oder jeden Vorsprung (32) in oder
außer Eingriff mit den dadurch getragenen Ausspa-
rungen bringt.

Revendications

1. Machine-outil (1) comportant au moins un chariot
mobile (5, 6), un ou plusieurs capots mobiles (3)
destinés à commander un accès au ou à chaque
chariot, et la machine-outil comporte en outre un
support fixe (7) sur lequel le ou chaque capot est
supporté pour effectuer un mouvement coulissant
le long du support, caractérisée en ce qu'un dis-
positif de commande (4), permettant à un opérateur
de commander le mouvement du ou de chaque cha-

riot, est également supporté sur ledit support fixe
(7) pour effectuer un mouvement de coulissement
le long de celui-ci.

2. Machine-outil selon la revendication 1, dans laquel-
le le ou chaque capot (3) est supporté sur ledit sup-
port fixe (7) pour effectuer un mouvement longitu-
dinalement à ladite machine-outil.

3. Machine-outil selon la revendication 1 ou la reven-
dication 2, dans laquelle ledit support fixe (7) com-
porte une paroi qui est fixe par rapport à un bâti (35)
de la machine-outil, et comportant en outre des
moyens coopérants (8, 24) de guidage supportés
sur ledit dispositif de commande (4) et sur ladite pa-
roi (7) pour permettre un mouvement de coulisse-
ment dudit dispositif de commande longitudinale-
ment à la machine-outil.

4. Machine-outil selon la revendication 3, dans laquel-
le lesdits moyens coopérants de guidage compor-
tent des chemins de guidage (8) s'étendant longi-
tudinalement, définis ou portés par l'un de ladite pa-
roi (7) et dudit dispositif de commande (4), et des
galets (24) portés sur l'autre dudit dispositif de com-
mande et de ladite paroi.

5. Machine-outil selon l'une quelconque des revendi-
cations précédentes, dans laquelle ladite machine-
outil comporte en outre des moyens d'engagement
(13, 14) permettant au ou à un chariot (5) et au dis-
positif de commande (4) d'être engagés sélective-
ment pour un mouvement longitudinal en tandem
et dégagés sélectivement, dans laquelle lesdits
moyens d'engagement comprennent au moins une
saillie (32) portée par l'un du chariot (5) et du dis-
positif de commande (4), la ou chaque saillie pou-
vant être engagée dans un évidement correspon-
dant (31) dans l'autre du dispositif de commande et
du chariot, et des moyens (13) destinés à déplacer
la ou chaque saillie pour sélectivement l'amener en
engagement et hors d'engagement avec l'évide-
ment correspondant.

6. Machine-outil selon la revendication 5, dans laquel-
le ledit dispositif de commande (4) comporte une
crémaillère (13) mobile globalement transversale-
ment dans laquelle au moins un évidement (31) des
moyens d'engagement est formé, un mouvement
de ladite crémaillère déplaçant la ou chaque saillie
(32) pour l'amener en engagement ou hors d'enga-
gement avec les évidements qu'elle porte.
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