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The invention relates to a multiple machine tool and has
ag an object the provision of & new type of construciion of mul-
tiple macnine tool for chip removing work on which, by selection,

& nunber of ditferent operations can be carried out consecutively._
The solution of vhis problem provides for two possivilities: the
machine Lool should be capavle of working with a rotating work
piece as well as with a rotating tcol on the one hand, and with
the working spindle in a horizontal posiiion as well as in a ver—
tical position on the other hand.

There are several means Ifor rendering & machine tool
capable of operating with 8 rotating work piece as well as with
a rotating tool. The simplest method consists in arranging the
head stock and bed slidably one againsit ihe other, whereby when
using a rotating work piece (turning), the head stock is clamped
on the bed in a certain position corresponding to the centre height
of the tail stock, and when using a rotating tool (milling, drill-
ing or grinding), the head stock is clamped on the bed in different
positions according to the dimensiong of the tool and work piece
in hand.

In order to enable a machine tool to be employed with a
horizontal as well as & vertical spindle shait, ithere are also
several methods. The simplest method - particularly for small work -
which requires no alterations in the machine iitself, consists in
setiting the whole machine in a fixed stand, pivotable around a ho-
rizontal axis in such & manner that the spindle shaft can be
brought, as required, into a horlizontal or a vertical position.
Both methods are knawf%s such and have been adopted in the past,
each for itself, in the coastruciion of universal machine tools.

The new form of construction of multiple machine tools,

which is the basis of the present invention, 1s characterised in
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éhat in this case the two simplest methoas nave been selecied
Irom the possible methnoas for securing a great variety of work
operations, and are employed simultaneously.

Accordingly the present invention provides a multiple ma-
chine tool for chip removing work with & bed which is pivoiable in
a horizontal or vertical position, wherein a head stock is slidable
against the bed in a direction which is vertical to the spindle
axis. |

In this manner, therefore, a machine tool is provided of a
degree ol perfection which, in similar simplicity, has not been Ob-—
tained in the forms of construction of multiple machiﬁe tools hi-
therto known. The new multiple. machine tool: enables turning, drill-
ing, milling and grinding work wiih @ horizontal or vertical spindle
to be carried oub, wnoil only as & makeshift, but in the same perfec-—
tion as on machine tools which are arranged only for a single work
operation. It possesses only one headstock which is employéd in all
working operations, and only the three sadales which afe reqﬁired
for carxrying out the nécessary movements of the tool or work pilece
in the thres directions'oﬁ space and which can be employed on 8ll
work operations.

The fundamental consitruction of a multiple machine tool
according to the invention is shown diagrammatically in Fig. 1 of
the acoomﬁanying dréwings. It consists of five main parts: The
tixed stand 10, the bed 1 which is pivotable about bolt 11, the
head stock 2 carried on the bed, the bed saddle 3 which is slidable
on the bed, and the transverse slide 4 which is arranged on the
saddle. These five main ﬁarts are employed in all the different
working operations. Saddle 3 produces the movement in x-direction,
trensverse slide 4 the movement in y-direction and head stock 2
the movement in z-direction.

The swinging of the bed 1 in the stand 10 can he secured

either by gearlng or by hand using weight compensation devices.
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“For small and light work it is also possible To dispense alto-
,ggfher ﬁith the stand 10 and to perform the swinging of the ma-
chine so that the wpolé macnhine is turned through 90° and set on
a lateral surface of the bed. ihe simplest solution for the guide
between bed and head stock resuits if plane N of the guide is
placed vertically to the head stock axis.

When using & separate electric drive, as is usual, the
placing of whe driving movor direct on the slidable head stock is
the simplest solution because in this manner changas~6f position
between motor and the working spindle which is to be driven, are
avoided between bed and Head svock. When emplgy;hg the machine for
norizontal milling the head stock is sditably prbvidéd with an
overhanging arm for the support of long milling mandrils, in the
usual manner for horizontal milling machines.

17 tne machine is to0 be uséd also as a grinding machine,
it is advisable to provide on the head stock, in addition to the
slowly rotating main spindle for turning, drilling and milling, a
second gfinding spindle suitable for high rates of revolution,
whiqh may be driven by the same motor aé the malin spindle. It is
also an a&vantage to place this grinding spindle on the overhang-
‘ing arm of the head stock in such a manner that the grinding disc
comes to lie on the free end of the overhanging arm, or to fix the
grinding spindle instead of the overhanging arm, to the head stock.
By this arrangement it is made possible to employ the multiple
machine tool also as surface grinding machine with horizontal or
vertical grinding spindle, as tool grinding machine, or &as cir-
cular grinding machine.

In Pigs. 2 to 9 of the accompanying drawlngs, the/employ-
ment of the new multiple machine tool is shown diagrammatically
for different methods of rotating chip removal. The means (gears,

weight compeusaiion devices) for swinging the bed are not shown.
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“%he driving moior 9 is placed direce on whe hesd stock 2 which is
slidable vertvically. No automatic feeds are providéd. The move—
ment of The saddle 3 is effected by means of the hand wheel 5,
the movement Of the transverse slide 4 by means of the hand wheel
6 and the movement of the head stock 2 by means or the hand

wineel 7. '

Fig. 2 shows the macihine tool as centre lathe. It is deo-
veloped from the basic rform shown in Fig. 1 by placing a tool hol—
der 12 on transverse slide 4 and a tail stock 13 oﬁnthe bed guige.
The ool holder 12, as is usual for lathes, cons1sts of a 1‘:::1:€;ﬁ..1.r1g'j
dis¢ and an upper slide with the fixing device for iHe tool. &ne
slidable head stock is clamped on the bed in the p081t19g_wh10h
corresponds to the centre height of the tail stock. -

By sliding the head stock 2 upwards the centre heignht of
the lathe can be increased to such an extent that the multiple
machine tool can be employed alsoc as a face 1athe for turning large
or bulky work pleces, as shown in Fig. 3. All that is necessary
in this case 1s %0 £it below the tool holder 12 a setting up piece
14 corresponding %o the increase in centre height.

In Fig. 4 the wachine tool is shown as 8 horizontal mille
ing or horizontal drilling machine. The work piece or the fixing
device for the work piece is fixed on transverse slide 4. For the
support of long milling mandrils, as is usual in horizontal mille-
ing machines, an overhanging arm 15 is proviaed, ana is attached
%0 the head siock 2. For use as horizontal drilling machine, an
adjusting stock 16 which is adjustable in height, can be super-—
imposed on the bed guide for bearing long boring spmndles, a de-
vice known in horizontal drilling machines.

In FPig. 5 the machine is shown as vertical milling or
vertical drilling machine. The bed is swung through 90o and is
held in this position for example by a strut 17. On the transverse

slide 4 an overhung table 18 is fixed upon which the work piece
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,br the Iixing device Lor vne work piece is fixed.

Higs. © Lo Y show the macnine as grinding machine. A
grinding spindle 19 suitable for a high rate of revolution is plaoced
on the overhanging arm 15 of the head stock, as known by its use
on horizontal milling machines, and is directly driven from tihe
motor 9. Yhe grinaing disc is indicatbed by the reference numeral 20.

In‘Fig. 6 the employmeni as a suriace grinding machine with
horizontal spindle is shown. rhe work plece or the fixing device
for the work piece is fixed on the transverse slide 4. If the bed
is swung through 90° and an overhung table 13 - as shown in the
veriical milling machine - is employed, the machine can be used as
surface grinding machine with vertical spindle according to Fig. 7.

Fig. 8 explains the construction in form of a tool grinding
machine. A fixing table 21 rotatable around a veriical axis, is
attached to the transverse slide 4 and can be set obliquely at
any desired angle, and upon which the fixing devices for the tool
which is t0 be ground, are iixed.

Pig. 9 finally shows the machine as & circular grinding ma-
chine. The same rotatable fixing table 21 as in Fig. 8 is employed.
On this table the head stock and tail stock for driving and fixing
the work plece which is to be ground, are fixed. The drive of the
work piece can be derived from the main spindle 8 of the machine
Jhead stock.

A fd;ther extension of the field of employment of the mul-
tiple machine t&ol_according to the invention can be secured by
employing the slidagle head stock as a ram which moves to and fro,
for straight line chip removal (planing or slotting), so that the
machine can also be used as shaping or slotting machine. The arran-
gement is partidularly simple, if the main spindle of the head stock
is used @s crankshaft of the crank drive for the reciprocating mo-

venent.
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In Fig. 10 tne machine is shown as vertical glotfting ma-
cnine. On tne front end of the main gpindle 8 a crank disc 22 which
carries ithe crank pin, is placed. Connecting rod 2% engages at the
crank pin, the lower end of the former being placed on a bolt which
is fixed on the bed 1. Tune ool holder 24 can, ror instance, be
attached to the end of overhanging arm 15. 'fne work piece or the
fixing device is fixed on transverse slide 4.

Pig. 11 shows the machine as a shaping machine with the
sanme drive arrangement as for the reciprocating movement in Fig. 10
but with the bed pivotable through 900. 25 is the tool holder which
is fixed on the head stock 2. The work piece or the fixing device

is fixed on the overhung table 18 which is fixed on the transverse

slide.
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Having thus described my invention, I claim:

1. A multiple machine tool for chip removing work
having a bed, a stand in which said bed is pivotable about a
horizontal axis between horizontal and verticsl positions, saild
bed having two legs arranged at an angle of 90 degrees, a slide
rest guided by one of said legs, and a head stock having a
regulating device and a working spindle supported by the other
leg, whereby said working spindle and head stock may be carried
between horizontal and vertical positions by displacement of
said bed and will be operable to machine the work piece in both
positions.

2. A machine tool as claimed 1n elaim 1 wherein the
head stock 1s directly slidable on said pivotable bed.

3. A machine tool as claimed in claim 2 wherein a

plane member is disposed on & guide between the bed and the
head stock vertically to the spindle axis.

4. A machine tool as claimed in clalm & wherein a
driving motor ls disposed on the slidable head stock.

5. A machine tool as claimed in claim 4 wherein a
seoond spindle suitable for higher rates of revolntiqn for
grinding work is disposed on the head stock and is driven by
the motor.

6. A machine tool as claimed in claim 5 wherein the
2rinding spindle is disposed on an overhanging arm of the head
stock.

7. A machine tool as claimed in claim & wherein the
head stook is constructed slidable on the bed as a reciprocating
ram for straight-line chip removal.

8. A machine tool as eclaimed in claim 7 wherein the
working spindle of the head stock is constructed as a orank shaft
of the orank drive for the reciprocating movement of the head
stock, a connecting rod being fixed at one end to the bed and at

the other end to a crank pin.
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