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ABSTRACT OF THE DISCLOSURE 
A central support jack for a machine tool slide bench 

to which vertical loads are transmitted by a vertical web 
is preloaded by two vertical tie-rods disposed symmetrical 
ly on opposite sides of the web and engaging respective 
cross arms attached to or pivoted on the web. 

The invention relates to preloading of support mem 
bers for slide benches of large machine tools. 
As is well known, slide benches of large machine 

tools usually rest on underlying foundations through 
support members which transmit loads to the founda 
tions. 
When a heavy carriage slides on guideways provided 

on the bench the guideways undergo a deflection which 
is due in part to compression strain on the bench, and 
in part to distortion of the foundation, but which is 
mainly due to deformation of the support members un 
der the compressive load. 

In order to reduce such deformation the support mem 
bers should be preloaded. It is well known that, if the 
variation in load on the support member takes place 
from an initially low value near zero, the member is 
deformed by a much greater extent than if a similar 
variation were to take place starting from a high initial 
load. 

Preload of the support members should be effected 
when the members are assembled in their final position 
either before or after final adjustment thereof. 

Preloading of support members arranged at the sides 
of the bench may be effected easily by means of straps 
and screw-threaded tie-rods embedded in the foundation 
and arranged externally of the jack, or by means of tie 
rods coaxial with the support members. 

It is difficult, however, to preload centrally disposed 
support members spaced from the peripheral edges of 
the bench, especially since such support members are 
usually arranged vertically beneath one of the guides on 
the bench accurately aligned with a vertical web in order 
to receive the load directly without inducing bending 
of the bench structure. It is not practicable in this case 
to provide a tie-rod coaxial with the support member, 
as this would entail an interruption of the continuity of 
the vertical web, the effectiveness of which for stiffening 
the bench structure against bending would be adversely 
affected. 
An object of the present invention is to obviate the 

above drawbacks by providing means for simply and 
quickly preloading central Support members for the 
benches of machine tools, without deforming the bench, 
boring guideways on the bench, or interrupting the con 
tinuity of vertical supporting webs. 
The main characteristic feature of the prestressing 

means according to the invention is that the said means 
comprise, in combination with a central support member 
to which vertical loads are transmitted directly through 
a vertical web, two tie-rods embedded in and extend 
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2 
ing vertically upwardly from an underlying foundation, 
said tie-rods being disposed symmetrically on opposite 
sides of the web and the upper ends of the tie-rods en 
gaging respective cross arms extending outwardly with 
respect to opposite sides of the web and arranged to 
exert a downwardly directed preload centrally on the 
bench support member in response to pre-tensioning of 
the tie-rods. 

Preferably respective nuts are screw-threaded on the 
upper ends of the tie-rods, and pretensioning of the lat 
ter is effected by screwing down of the respective nuts 
to exert a downward force on the respective cross arm. 

Further characteristic features and advantages of the 
invention will be understood from the following de 
scription, given by way of example only, with reference 
to the accompanying drawings, in which: 

FIG. 1 is a vertical cross sectional view of a slide 
bench of a large machine tool, provided with means 
for preloading a central support member according to 
one embodiment of the invention; 

FIG. 2 is across sectional view similar to that of 
FIG. 1 showing another embodiment of the invention; 
FIG. 3 is a longitudinal horizontal sectional view on 

line III-III of FIG. 2; and 
FIG. 4 is a partly broken-away perspective view of the 

embodiment shown in FIGS. 2 and 3. 
The same reference numerals are used in the draw 

ings to indicate like parts. 
In the drawings, reference numerals 1, 1' denote up 

per and lower horizontal plates respectively of a slide 
bench for a large-sized machine tool. The upper plate 1 
carries a plurality of parallel guideways 2, one only of 
which is shown, and is connected with the lower plate 
1' by a vertical web 3 extending longitudinally beneath 
the centre-line of the guideway 2, and by transversely ex 
tending vertical cross webs 3'. Pairs of gussets 7 inter 
connect opposite faces of the web 3 with the upper 
plate 1 to stiffen the web 3 against bending. 

Support members in the form of levelling jacks 4 are 
arranged vertically beneath the guideway 2 and are ac 
curately aligned with the web 3 in order to receive the 
vertical load directly without causing bending of the 
bench structure. In the drawings only one jack 4, in the 
central region of the bench, is shown. 
A longitudinal ridge 6 is provided beneath the lower 

plate 1' and rests on the upper end of the levelling jack 
4. The latter bears in turn on a concrete foundation 5. 
Two tie-rods 10 are embedded in the foundation 5 

and extend vertically upwardly, being disposed sym 
metrically on opposite sides of the web 3. The lower 
ends of the tie-rods 10 have frusto-conical foot por 
tions 10' which are embedded in the foundation 5 and 
which increase in cross section vertically downwardly. 
The upper ends of the tie-rods 10 are screw-threaded and 
extend with clearance through holes 11 in the lower 
plate 1'. 

In the embodiment of FIG. 1 the web. 3 has two cross 
arms 8 welded to and extending symmetrically outwardly 
from its opposite faces. The cross arms 8 carry at their 
ends eye-shaped portions 9 through which the screw 
threaded upper ends of the respective tie-rods 10 pass. 
Respective nuts 12 are screwed on the screw-threaded 
ends of the tie-rods 10 and engage through respective 
washers 12 the upper surfaces of the respective eye 
shaped end portions 9 of the cross arms 8. The nuts 12 
can be adjusted from the outside through access aper 
tures 13 provided in the upper plate 1 on each side of 
the guideway 2. 
The tie-rods 10 are pretensioned, by adjustment of the 

nuts 12, to the same extent, so that they exert preload 
on the jack 4 without deforming the bench structure. 
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Equality of the pretensioning of the tie-rods 10 may 
be achieved by using a level placed on the guideway 2 
and extending laterally during adjustment of the nuts 12. 
Inequality of the tensions in the rods 10 will cause a de 
parture of the guideway 2 from the horizontal, which will 
be indicated by the level. 

In the embodiment shown in FIGS. 2, 3 and 4 the two 
tie-rods 10 act on respective cross arms which are in 
tegral parts of a common yoke member 14. The yoke 
member 14 has eye-shaped ends 17 engageable by the 
respective tie-rods 10 through respective nuts 12 in the 
same manner as in the embodiment of FIG. 1. The yoke 
member 14, which is fully independent of the bench 
structure, extends through an aperture 15 in the vertical 
web 3 and exerts a downward force resulting from pre 
tensioning of the tie-rods 10 on a bearing block 16 se 
cured to the lower plate 1 of the bench in the aperture 
15. The block 16 has an upper surface which is convexly 
curved in a plane perpendicular to the plane of the 
web 3. 

Flanged retaining members 18 are secured to the lower 
plate 1 in juxtaposition to the opposite ends of the yoke 
member 14 to check rocking movement thereof in a ver 
tical plane, and to retain the yoke member 14 in the 
absence of the nuts 12. 

In the embodiment of FIGS. 2 to 4, deformation of the 
bench by an unbalanced tension in the tie-rods 10 is 
avoided, since the yoke member 14 is capable of limited 
rocking movement in response to such unbalanced ten 
SOS 

It will be appreciated that the arrangements herein 
described permit preloading of levelling packs 4 at central 
positions without interrupting the continuity of the guide 
ways 2 or of the vertical webs 3, and without causing 
deformation of the slide bench. 

It will be understood that constructional details of the 
invention may be widely varied with respect to those 
specifically described without departing from the scope 
of the invention. 
We claim: 
1. In a slide bench of a machine tool including an 

adjustable pack, the elements of said jack forming a 
central support member for the slide bench, a founda 
tion on which said jack rests, and a vertical web through 
which vertical loads are transmitted to said jack, the 
improvement comprising: prestressing means for pre 
loading the support member, said prestressing means com 
prising two tie-rods embedded in and extending vertically 
upwardly from the foundation, said tie-rods being Se 
cured to and disposed symmetrically on opposite sides 
of the web, respective cross arms extending outwardly 
with respect to opposite sides of the web and engaged by 
the upper ends of the respective tie-rods, and means pre 
tensioning the tie-rods to cause the cross arms to exert 
a pre-load directly on said jack. 

2. In a slide bench of a machine tool including a cen 
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4. 
tral support member for the slide bench in the form of 
an adjustable jack, a foundation on which the support 
member rests, and a vertical web through which vertical 
loads are transmitted to the support member, the im 
provement which comprises prestressing means for pre 
loading the Support member, said prestressing means com 
prising two tie-rods embedded in and extending vertically 
upwardly from the foundation, said tie-rods being dis 
posed symmetrically on opposite sides of the web, respec 
tive cross arms extending outwardly with respect to oppo 
site sides of the web and engaged by the upper ends of 
the respective tie-rods, and means for pretensioning the 
tie-rods, said pretensioning means comprising nuts screw 
threaded on the upper ends of the tie-rods, pretensioning 
of said tie-rods being effected by screwing down of the 
respective nuts through access apertures on the upper sur 
face of the slide bench to thereby exert a downwardly 
directed preload centrally on the bench support member. 

3. In a slide bench of a machine tool including a cen 
tral Support member for the slide bench, a foundation on 
which the support member rests, and a vertical web 
through which vertical loads are transmitted to the Sup 
port member, the improvement which comprises pre 
stressing means for preloading the support member, said 
prestressing means comprising two tie-rods embedded 
in and extending vertically upwardly from the founda 
tion, said tie-rods being disposed symmetrically on op 
posite sides of the web, a yoke member, respective 
cross arms being integral parts of the yoke member 
and extending outwardly with respect to opposite sides 
of the web and engaged by the upper ends of the 
respective- tie-rods, means defining an aperture in the 
vertical web above the support member through 
Which aperture the yoke member passes, retaining mem 
bers fixed to the machine tool slide bench and arranged 
in juxtaposition to opposite ends of the yoke member to 
check rocking movement thereof in a vertical plane, and 
means pretensioning the tie-rods to cause the cross arms 
to exert a downwardly directed preload centrally on the 
bench support member. 
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