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Ernst Gothe, Cologne-Poll, Germany; vested In
the Alien Property Custodian

AppHeation filed October 24, 1940

The invention rclates to a multi-spindle auto-
matic lathe with spindles horizontaliy revolvahle
in the spindle box, and with a block shiftable
in horizontal plane but secured against turn-
ing during this shifting as carrler for the clamp-
ing faces and tools corresponding as regards num-
ber to the number of spindles.

In the multi-spindle automatic lathes of the
above mentioned known type the horizontally
shiftable tool carrier which will hereinafter be
called shortly “longitudinal carriage,” was moved
forward and backward only as a whole by cam
drive, the cam path preferably acting upon a roll-
er, the pins of which were mounted in a slde
arranged on the under side of the longitudinal
carriage. The adjusting of this slide was effect-
ed in order to bring the longitudinal carriage
{nto an initial position corresponding to the length
of the work by means of a screw spindle, where-
as the gulding and supporting of the longltudinal
carriage was effected at several, locally sepa-
rated polnts between spindle and gear box, In
order to obtain sufficlent securlty against tend-
encies of the carriage to give way, when it was
submitted to high stressings by the tool. By
this at least twofold gulding and supporting of
the lonigtudinal carriage an arrangement or a
distribution of position and tool ommvement of
the transverse carriage and carrier blocks con-
trolled each by a single cam, was necessary for
the carrier blocks or put up with s a lesser in-
convenience from which resulted not only singly
or palrwise an alteration of shape of the trans-
verse carriages, their carrier blocks and bearing
points, but also of the actual directions of move-
ment of the tools carried by the transvetse car-
riage and also unsymmetrical distribution of the
transverse carriage carriers.

By the arrangement of the cam drive ¢f the
longitudinal carriage underneath the path for
guiding and movement, and further thereby that
in most of the known multi-spindle automatic
lathes also the movement of the individual trans-
verse carriages on their corresponding carriers is
effected by cams and levers also from pointg lo-
cated under the tracks of the machine frame,
none of the control elements actuating these car-
riages could completely get out of thé range of
the dropping cuttings. A dropplng of the cut-
tings as unimpeded as possible and an accessi-
bility, free from machine- and tool carrier ele-
ments or not easy to survey, to that space ln

which the operation of the tools on the work and.

the drop of cuttings takes place is, however, of
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the utmost lmportance just for automatically op-
erating multi-spindle machines.

If therefore 1t can be attalned, that all the
control elements Influencing the tool-carriages,
cspecially their contrel cams and rollers -are lo-
cated completely outside the said ranges of work-
ing and drop of cuttings, but are otherwlse ar-
ranged as near as possible to the earriages to be
moved in their corresponding shafts ahove the
tracks, so that they can be easlly examined, ad-
justed and exchanged, not only the whele build-
ing up of the machine and of the tool carriage
carriers of the same would be influenced im the
best manner, 1. e. simplified, symmetrised and
rendered more easy to survey and free from dis-
turbances of the service, but even'cheapened for
the reason that it is no longer necessary to use
very complicated, numerous hinges and transmis-
sion elements which require many bearing- and
gulding-points to bring nearer and transmit the
movement from considerable distances.

Under the above suppositions the efficiency of
individual kinds of multl-spindle automatic
lathes, for instance of the four-spindle lathes,
can be effectively increased by addition of a Afth
and sixth transverse carriage, as then these ad-
ditiona]l transverse carriages might carry tools,
which otherwise could be accommodated only on
the normal transverse carriages of the four-gpin-
dle lathe without, however, disturbing by these
additional transverse carrlages the effect of im-
portant and absolutely necessary tools on the nor-
mal transverge carriages. In the four-spindle
lathes of known censtruction the transverse car-
riages shiftablé on the tracks of the machine
frame served for instance often for accommo-
dating bulldlng-up tools, and especially these
tools often blocked the surveying of the operation
of the tools and also the free flow of cuttings. As
they required ofien another travel than those
tools which further had to mounted on the ob-
served two lower transverse carriages, also the
efficlency of the machine is hereby accordingly
hampered.

If under the above mentioned suppositions an
additional fifth and sixth transverse carriage can
be mounted on the four-spindle lathe, this addi-
tion enables for instance to easily accommodate
on the same, magazine-arrahgements, chaser-ar-
rangements, patting- and edee breaking-tools
and so forth, whereas the shape working tools can
be clamped in the usual manner in the remaining
four transverse carriages. In this menner more
operations could be carried out and higher efli-
ciencies could be attained.
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This aim cah be attained according to the in-
vention in that each block face, which serves
for holding tools operating in the longitudinal
direction of the machine, is made movable for-
ward and backward singly and directly by means
controlled each by a cam.

If it Is desired to attain all these advantages,
every carrler block serving for carrylng a pair
of transverse carriages s, according to the In-
vention, arranged in its positlon relative to the
longitudinal carriage body radially and at such
distance to the central line of the gulde of the
longitudinal carriage, that the distances of all
bearing points of the blocks carrying the frans-
verse carrlages remaln similar for the common
gulding of the carrlers of longltudinal carriages.

In Figs. 1 to 12 of the accompanying drawings
several embodiments of the Inventlon are iilus-
trated by way of example {liustrating muiti-spin-
dle automatle lathes.

Figs, 1-4 show a four-spindle lathe,

Plg. 1 is a side elevation,

Fig. 2 a top plan view partly in horlzontal
section on line ITI—IT of Fig. 1,

Fig. 3 a cross section on line II—IIT of Fig. 1,
and

Flig. 4 a cross section on line IV—IV of Fig. 2.

Pigs. 5 and 6 show a four-spindle lathe with six
transverse carriages: ’

Fig. 5 shows In end view a part of the machine
viewed from the left,

Fie. 6 18 a section on line VI—VI of Fig. 5.

A third form of construction of a six-spindle
lathe 1s shown in Figs. 7 to 9,

Fig. 7 shows the right hand part of the machine
in side elevation,

Fig. 8 1s a cross sectlon on line VIII—VIII of
Flg. 7, and

Fig. 9 is a vertical section on line IX-IX of
Fig. 7 and shows a casing enclosing the control
cam.

Figs. 10-12 show on larger scale several con-
structional detalls.

In all forms of construction deslgnates | the
frame-like under part with oil catching cup, 2
and 3 the box-llke upper parts of the machine
frame on the lower part, 4 the covering box en-
closing the spindle drum, § deslgnates a casing
which encloses the drums 14 having cam paths
5 mounted on the two shafts {2 located in the
same horizontal plane at 7 and 256. 9 designates
the maln driving shaft which 1s enclosed by a
sleeve-like gulde body #{ on which the polygonal
carrylng block 9 for the longitudinal carriages
10 is mounted. 13 designates traverses proflled
like tubes and serving for ensuring the distance
hetween the carrier blocks 22 for two transverse
carriages 21 mounted on each carrier block 22
and the protecting box 5§ and embraclng the
shafts 12 in leaving free an annular gap of suit-
able width. 18 deslgnates two axles mounted be-
tween and parallel to the shafts (2 and having a
number of uniformly distributed longitudinal
grooves, each axle carrying two-armed hub
hodies IT adapted to be shifted on the axles but
cannot be turned relative the one to the other
owing to the key and groove like connection be-
tween axle 16 and hub body 11, this mgvement
belng caused by the coordinated control cam I5
sliding along a roller {9 by one of the arms of
the hub body (1 sand transmitted by a connect-
Ing rod 20 engaging on the other arm 18 upon the
corresponding longitudinal carriage 10. 23 des-
ignates the control discs which have each one &
cam path 24 for the corresponding iransverse
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carriage 24, each control disc being mounted be-
tween the carrier 22 of the transverse carriage
and the clamping- and shifting curved drum 8
on the shaft 12. 254 deslgnates the element of
a system of hinged rods 27 to 33 mounted at 26
and causing the radlal shifting of the transverse
carriage 24. A roller 33, influenced by the cam
24 of the control disc 23, transmits, in the man-
ner shown in the dlagrammatical view in Fig. 12,
the movement of the roller 33 upon the carriages
21.

The carrier 9 of the longitudinal carrlages, 1f
desired and necessary, can be moved to and fro
as a whole with all its carriages or relative to
certain longitudinal carriages controlled for
themselves. In the first instance it would be
necessary only to lock all carrlages 10 on the
block 8, so that the movement of this block could
then be effected by one or several rods 20 through
the Intermediary of the control elements (4 to
19, or in the latter instance, of a single carriage
10 having locks on the block body 8 and this body
belng moved by the rod 20 of the locked longi-
tudinal carriage, whereas the other carriages
might be moved each one alone by its corre-
sponding control element. There 18 finally noth~
ing in the way, to arrange in the casing 6 a sepa-
rate control shaft with cam, to revolve this shaft
by suitable means and to transmit the revolving
movement by the block 8 in a similar manner and
by simflar means as illustrated for the carriage
i0,

In order to produce a four-spindle automatic
lathe of special eficlency, constructed and oper-
ated according to the invention, a third shaft 124,
as shown In the form of construction {llustrated
in Figs. 5 and 6 and about which a third carrier
block 22a for a fifth and sixth transverse carriage
2lg 1s mounted can be provided and thls shaft
can be Journalled at one end at Ta above the
spindle box 4 and at the other end on the side
wall of the protecting case § which is the left one
in the Pig. 5, so that also the distance between
4 and § is again brideed over by a transverse f3a
for stiffening. The movement of the carriages
21a 18 effected in a similar manner as the move-
ment of the carrlages 21 of the four-spindle lathe
hereinhbefore described.

In the six-spindle automatic lathe illustrated
In Figs. 7 to 9 the third shaft 12a is not displaced
relative to each one of the two shafts 12 by an
angle of 90°, but by an angle of 120°, All three
shafts 12, 12a are in the six-spindle automatic
lathe of the same length and their corresponding
bearing points and their relations to the control
means for the longitudinal and transverse car-
riages do not differ at all. ‘The carrier 9 for the
longitudinal carriage, in the six-spindle auto-
madtic lathe, is of hexagonal cross section and has
six longitudingl carriages 10 each one directly
(positively) controlled by its own cam. Also the
transverse carrlages mounted palrwise on the
three carriers 22—22a of transverse carriages are
controlled directly and in closest proximity by its
own cam,

Owing to the radial arrangement of all longi-
tudinal carriages and transverse carriages and of
thelr carrlers relative to the central line of the
gulde i1 for the carrler of the longitudinal car-
riage and owing to the similar size of all dis-
tances of the bearing points {2 of the carriers
22—22a of the transverse carrlages from this
central line and of the accurately radlal travel of
all transverse carriages, an extremely simple,
symmetrical, compact and notwithstanding easfly
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accessible bullding together of all Important ma-
chine elements Is ensured with absolute freedom
of dropping of cuttings. Underneath the spindle-
stock and the range in which the tools operate,
there 15 not situated any driving element which
might disturb the drop of cuttings. The almost
ideal arrangement of two respectively three cam
shafts in the longitudinal direction of the ma-
chine frame and of the tracks permits in the
four-spindle automatic lathe selectively:

(a) clamping of the material and the feed on
one spindle (simple four-spindle automatic
lathe),

(b} clamping of the material and the feed on
two spindles (double two-spindle automatic
lathe),

(¢) clamping of the material and the feed on
four spindles (fourfold one-spindle sautomatic
lathe),

whereas In the six-splndle automatic lathe it
enahbles

(a) clamping of the material and the feed on
one gpindle (simple six-spindle automatic lathe),

(b) clamping of the material and the feed on
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two spindles (double three-spindle automatle
lathe),

(¢) clamping of the material and the feed on
three spindles (triple two-spindle automatie
lathe).

The arrangements described and shown make
it also possible, to carry out the bolilng of the
spindle drum in the casing 4 after every feeding
proceeding by only one bolt 84 aeting wedge-
shaped in vertical direction to the central line of
the spindle stock and to thereby attain the great
advantage that besldes omission of a second bolt-
ing point necessary in the known multi-spindle
automatic lathes, the pmr of bolts shiftable in a
horizontal plane has to be provided diametrically
the one opposite the other, the bolting effect 1s
assisted by the total welght of the spindle-stock
Pressing on the bottom & of the casing. The
movement of the bolting wedge 34 is effected by
the double lever 36, 31 mounted at 35 on the
spindle~stock casing 4, a roller 38 mounted on the
arm 31 being moved downwards respectively
upwards at each feeding by a cam 38 mounted on
the shaft 2.

ERNST GOTHE.



