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This invention relates to grinding machines and has 
for its principal object, in common with pending appli 
cations Serial No. 128,077, filed July 31, 1961 now Patent 
No. 3,129,538 and Serial No. 127956, filed July 31, 1961, 
now Patent No. 3,129,537, granted April 21, 1964, im 
provements in construction which will dissipate 
destructive stresses which would be harmful to the wheel 
slide, the supporting ways and/or the wheel feed 
mechanism, for example abnormal stresses produced as 
the result of a grinding wheel failure which develops ex 
tremely high kinetic forces. Other objects are to provide 
stress-absorbing structure which can be incorporated in 
the frame of the machine without appreciable modification 
thereof; to provide a structure which can be readily re 
placed once it has served its purpose; to provide a struc 
ture which is of simple make-up; and to provide a structure 
comprised of components which are readily available. It 
is to be understood that a further object of the invention 
is to provide a structure which has general utility apart 
from grinding machines for the protection of fabricated 
structures from abnormal stresses by dissipating such 
stresses in a replaceable connecting structure and hence 
preserving the permanent component parts intact. 

In its broadest aspect the invention resides in the com 
bination with a composite structure, of shock-absorbing 
means securing the components of the structure to each 
other designed to operate successively by distortion in 
cension and compression respectively, to dissipate de 
structive stresses developed in the structure, the shock 
absorbing means embodying tension-resisting elements 
which takeup the initial shock and a compression-resisting 
element which absorbs the kinetic energy released fol 
lowing failure of the tension-resisting elements. More 
especially, the invention resides in the combination with 
a grinding machine having a base, a wheel slide mounting 
a wheel on the base for traversing movement, and a keep 
er for slidably retaining the wheel slide on the base; of 
first elongated fastening means securing the keeper to the 
wheel slide designed to fail in tension at a predetermined. 
load, and of second elongate fastening means secured at 
one end to the keeper, passing loosely through the slide, 
and secured at the other end to a compression-resisting 
element disposed between said other end and the slide. 
As illustrated, the keeper constitutes a feed nut mounted 
on a feed screw located within the base and beneath the 
slide and has shoulders underlying and spaced close to 
the underside of the slotted upper surface of the base 
whereby the shock-absorbing means protect, in addition to 
the wheel slide and ways, the feed mechanism and par 
ticularly the feed Screw. 
As herein illustrated, the compression-resisting element 

comprises a honeycomb structure and the fastening means 
are bolts which pass loosely through holes in the element, 
loosely through the slide, and are screwed into the feed 
nut. 
The invention will now be described in greater detail 

with reference to the accompanying drawings wherein: 
FIG. 1 is a fragmentary vertical section through a 
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of the invention, illustrating the application of the in 
vention to an arrangement for securing the wheel slide to 
the wheel feeding mechanism by means of a full nut; 

FIG. 2 is an enlarged fragmentary vertical section 
taken substantially on the line 2-2 of FIG. 1; 

FIG. 3 is a horizontal section of the compression-re 
sisting element, taken on line 3-3 of FIG. 1 to show its 
honeycomb construction, and; • ? 

FIG. 4 is a section taken on line 4-4 of FIG. 3 of an 
alternate configuration of the spacer means used to con 
trol the pre-load conditions of the compression-resisting 
material. - - - 

The apparatus embodying the invention, as herein illus 
trated, is a grinding machine having a base 10 and a wheel 
slide 12 mounting a grinding wheel 14 for rotation about 
a horizontal axis and for movement relative to a work 
Support 16 fixedly secured to the base 10. As illustrated 
in FIG. 2, the wheel slide 2 is supported slidably on the 
base 10 by means of a flat way 6 and a spaced V-way 8 
in the manner well known in the art. However, the in 
stant invention is also applicable to a wheel slide sup 
ported on a base by means of a pair of spaced flat ways 
and a horizontally extending guide constraining the wheel 
slide for sliding movement along the flat ways. 
A feed screw 24 is mounted in the base below the slide 

and is supported at its ends in suitable bearings for move 
ment axially and in rotation about its axis to provide for 
rapid feed of the wheel slide from a retracted position up 
to a workpiece mounted on a work support 16 and thence 
on the base and for slow feed during the actual cutting 
operation. Rapid feed may be provided by a fluid 
operated piston, connected to one end of the screw, by 
means of which the screw is moved axially, and fine feed 
may be provided either by a fluid-operated piston or by 
a hand wheel both operably connected to the opposite end 
of the feed screw by means of either one of which the 
feed screw is rotated. For the details of the feed 
mechanism, reference may be had to Patent No. 2,522,- 
485, issued September 12, 1950. 
The translational movement of the wheel slide 12 along 

the base 10 relative to the work support 16 is effected by 
a feed nut 30 containing a threaded opening 32 for re 
ceiving the feed screw 24. The feed nut has an enlarged 
head 34 of substantially rectangular cross-section and a 
flat upper surface 36 for engagement with the underside 
of the slide 12 to which it is secured as will appear here 
in after. The head 34 is provided at opposite sides with 
laterally projecting shoulders 38-38. The shoulders 
38-38 are so disposed that their respective upper surfaces 
are preferably disposed in a common horizontal plane. 
The shoulders 38 are provided to limit the vertical dis 
placement of the wheel slide 12 in response to abnormal 
forces applied thereto, for example, when a grinding wheel 
14 breaks while rotating at high speed, to isolate feed 
Screw 24 from any substantial abnormal displacement. 
This constraint is provided by engagement of the re 
spective shoulders 38 with an opposed pair of lips or 
shoulders 18 formed integrally with the base 10 and ad 
joining the conventional slot through the upper surface 
of the base 10, provided to accommodate the nut 30 as 
it is moved along the base 10 by the feed screw 24. As 
illustrated in FIGS. 1 and 2, the shoulders 18 are pro 
vided with horizontal lower surfaces 22 also disposed in 
a common horizontal plane. In order to accommodate 
the normal movement of the feed nut 30 lengthwise of 
the feed screw 24 without interference with the base 10, 
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the upper surfaces of the shoulders 38 are spaced from 
the lower surfaces 22 of the shoulders 18 by a distance 
large enough to provide clearance, but Small enough to 
preclude vertical displacement of the feed nut 30 Sufficient 
to damage the feed mechanism. 
Under normal conditions of operation, the weight of 

the wheel slide and wheel will hold the slide securely 
in place on the horizontal ways. In the event of abnormal 
stresses however, for example failure of a wheel rotat 
ing at high speed with the release of tremendous kinetic 
energy, forces may be set up which tend to lift the wheel 
slide off of the ways exposing the wheel slide, the Ways 
and the feed screw to damage. It is the purpose of this 
invention to dissipate the shock and kinetic energy de 
veloped by such wheel failure or for that matter abnormal 
shock set up in any manner which tends to separate the 
respective parts, so that damage to the parts will not be 
entailed. To this end screw bolts 40, four of which 
are illustrated herein, are inserted through suitable holes 
provided in the bottom of the wheel slide 12 and screwed 
into the feed nut. These screw bolts 40 are designed 
so as collectively to fail in tension at a predetermined 
stress in excess of that encountered under normal loads. 
Additionally, a compression-resisting element 42 mounted 
between rigid plates 44 and 46 is placed on the wheel slide 
12 above the feed nut 30 and is secured to the feed nut 
by screw bolts 48, four of which are illustrated herein. 
The heads 50 of the bolts engage the upper plate 46, 
the enlarged shanks 52 extend loosely through the plates 
44 and 46, the compression-resisting element 42 and the 
wheel slide 12 and the ends are screwed into the feed 
nut 30. 
The compression element 42 may, for example, be a 

honeycomb block (FIG. 4) comprised of a plurality 
of multi-sided elongate tubular members 54 disposed 
in rigidly associated relation with each other. An inte 
grated honeycomb structure of this kind is disclosed in 
the aforementioned pending application Ser. No. 127,956, 
now Patent No. 3,129,537, and may be used in whatever 
form illustrated therein for the present application. Such 
a structure is characterized in that it crushes without 
elastically returning to its original shape and is sufficient 
ly resistant to such crushing to absorb tremendous 
amounts of kinetic energy thus to dissipate Such energy. 
The honeycomb material may conveniently consist of 

the type commercially available which, as illustrated in 
FIG.3 of the drawings, consists of multiple sheets of 
corrugated material bonded together along abutting Sur 
faces to form a plurality of interfitting elongated hexag 
onal tubular portions. In addition, the energy absorb 
ing characteristics of the honeycomb material used for 
the purpose described in this application may be en 
hanced by orienting the honeycomb material of the com 
pression-resisting element 42 so that the axes of the pas 
sages through this material extend parallel to the longi 
tudinal axes of the screw bolts 48 passing through the 
honeycomb material. In addition, the energy absorb 
ing characteristics relied upon in the application of Such 
material described herein can be further enhanced by 
developing a carefully determined pre-load condition in 
the compression-resisting material 42 by the provision of 
any suitable spacer means for this purpose such as the 
enlarged shanks 52 of the screw bolts 48 of the precise 
length necessary in relation to the thickness of the plates 
44 and 46, the thickness of the compression-resisting 
material 42 and the lower surface of the wheel slide 12 
so that the proper pre-load is developed when the screw 
bolts 48 are tightened until the shoulders at the lower 
ends of the shanks 52 are bottomed against the upper 
surface of the head 38 of the feed nut 30. The same 
result can of course be obtained with straight screw 
bolts 48 encircled by sleeves 52 extending between the 
underside of the heads 50 on screw bolts 48 and the 
upper surface of the head 34 of the feed nut 30 as shown 
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4. 
in FIG. 4 to a scale larger than the corresponding show 
ing in FIG. 2. 
For the sake of clarity, the spacing between the bolts 

48 and the sleeve 52 and the spacing between the sleeve 
52 and the surrounding elements is somewhat exag 
gerated. For the same reason, FIG. 4 includes a simpli 
fied representation of the compression-resisting ma 
teriai 42. ??? 

It will be evident that failure of the wheel 14 at a 
high rotative speed will release a tremendous amount of 
kinetic energy which will be transferred to the wheel 
slide 12 when portions of the wheel strike the wheel 
guard secured to the wheel slide 12. This transfer of 
kinetic energy to the wheel slide will result in abnormal 
stresses tending to lift the wheel slide 12 from the base 
10 so that the upper surfaces of the shoulders 38 are 
brought into engagement with the lower surfaces 22 of 
the shoulders 18 to preclude further displacement of the 
feed nut 30 radially relative to the feed screw 24 in 
order to avoid damage to the precision parts of the wheel 
feed mechanism. The abnormal stresses tending to Sep 
arate the wheel slide 12 from the base 10 are thereafter 
absorbed first by the screw bolts 40 elongated under 
tension until they break under a predetermined load after 
absorbing a portion of the kinetic energy released by 
failure of the grinding wheel 4. The remainder of the 
energy so released is then absorbed by the compression 
resisting element 42 as it is compressed by the tendency 
of the wheel slide 12 to move upwardly away from the 
feed nut 30, thus forcing the plate 44 at the lower end 
of the compression-resisting element 42 upwardly toward 
the plate 46 at the upper end of the compression-resist 
ing element 42, the plate 46 being constrained against 
movement relative to the feed nut 30 and hence the 
base 10 by the heads 50 of the screw bolts 48 which 
pass through the plates 44 and 46 and the element 42 
and are threadably engaged in the feed nut 30. 
By its operation in the sequence described above, the 

instant invention is effective first to preclude abnormal 
displacement of the element of the wheel feed mechanism 
of a grinding machine, and then to absorb the kinetic 
energy tending to separate the wheel slide from the base 
of the grinding machine, when grinding machine is 
subjected to abnormal stresses as the result of the failure 
of the grinding wheel. 
The instant invention offers the further advantage that 

it may be incorporated readily in existing machines by 
relatively simple modification of the existing grinding 
machines and feed nut and by the introduction of other 
elements of the inventive structure into already existing 
unoccupied space within the wheel slide. 

Recalling that the upper surfaces of the shoulders 38 
and the lower surfaces 22 of the shoulders 18 are spaced 
a small distance apart in the embodiment of the instant 
invention described above and illustrated in the accom 
panying drawings, it should be noted that the abutting 
surfaces of the overlapping pairs of opposed shoulders 
18 and 38 may be finished with a high degree of precision 
so that the respective surfaces may be so disposed that 
they are maintained continuously substantially in mutual 
contact without interfering with the normal operation of 
the wheel feed mechanism and the resultant displacement 
of the wheel slide 12. However, the degree of precision 
required to permit such juxtaposition of the respective 
shoulders should not ordinarily be necessary to provide 
adequate protection for the wheel feed mechanism. 
The instant invention is particularly useful in connec 

tion with a wheel feed mechanism including a full nut 
as described in the illustrative embodiment. However, it 
may also be employed in the same manner in connection 
with a wheel feed mechanism including a conventional 
half-nut secured to and dependent from the wheel slide 12 
in order to avoid violent and uncontrolled displacement 
of the half-nut relative to the feed screw. 
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While the invention is illustrated herein as having par 
ticular utility as a means for minimizing damage to the 
component parts of grinding machines in the event of 
grinding wheel failure at a high rotative speed, it is to 
be understood that it may be applied to other structures 
comprised of components interconnected by connecting 
means effective under normal loads to maintain a prede 
termined spatial relationship between the respective com 
ponents, and also operable under abnormal stresses tend 
ing to separate the respective components to absorb the 
abnormal stresses first through means operable in tension 
and then through means operable in compression, and 
also effective to limit relative displacement of the respec 
tive components. 

It should be understood that the embodiment of the 
instant invention described herein is illustrative only, and 
that this invention includes all modifications and equiva 
lents which fall within the scope of the appended claims. 

I claim: 
1. In a structure comprised of interconnected compo 

nents, a connecting structure for such components ar 
ranged to withstand normal operating stresses and also 
effective to constrain the interconnected components 
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against mutual separation in response to an abnormal 
shock load exceeding the normal operating stresses, said 
connecting structure including first shock-absorbing com 
ponent connecting means arranged to rupture in tension 
after absorbing a portion of the abnormal shock load tend 
ing to produce mutual separation of the interconnected 
components, and second shock-absorbing component con 
necting means operable after rupture in tension of the 
first shock-absorbing component connecting means includ 
ing means permanently deformable in compression under 
the abnormal shock load tending to produce mutual sepa 
ration of the interconnected components and thereby ab 
Sorb the remainder of the abnormal shock load tending to 
produce mutual separation of the interconnected compo 
mentS. 

2. In a structure comprised of components designed to 
be adjustably interconnected so as to withstand predeter 
mined normal operating stresses, a connecting structure 
consisting of interconnected relatively movable elements 
Supported by and constrained against abnormal move 
ment relative to one gf said components, coupling means 
interconnecting the other of said components and an ele 
ment of said connecting structure, said coupling means 
including shock-absorbing means effective to constrain the 
components interconnected by said connecting structure 
and said coupling means against mutual separation in 
response to an abnormal shock load exceeding the normal 
operating stresses, said shock-absorbing means comprising 
first attachment means arranged to rupture in tension 
after absorbing a portion of an abnormal load tending to 
produce mutual separation of the components intercon 
nected by said coupling means and said connecting struc 
ture and second attachment means, effective after rup 
ture of the first attachment means, including means de 
formable in compression under an abnormal load tend 
ing to separate the interconnected components and there 
by operable to absorb the remainder of an abnormal shock 
load tending to produce mutual separation of the inter 
connected components. 

3. In a machine comprising structural parts intercon 
nected so as to withstand loads generated under normal 
operating conditions, connecting structure for such struc 
tural parts including first and second shock-absorbing con 
necting means, said first shock-absorbing connecting 
means including a tension resisting portion arranged to 
break in tension under an abnormal load tending to sepa 
rate the structural parts, and said second shock-absorbing 
connecting means including a compression-resisting por 
tion permanently deformable in compression under the 
abnormal load tending to separate the structural parts and 
which operates after said first shock-absorbing connecting 
means has broken in tension, whereby said first and said 
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second shock-absorbing connecting means operate suc 
cessively to dissipate the abnormal load tending to sepa 
rate the structural parts. 

4. In a machine having two structural parts adjustably 
interconnected so as to withstand loads generated under 
normal operating conditions, adjustable connecting struc 
ture for such structural parts including relatively ad 
justable interconnected elements constrained against ab 
normal displacement relative to one of the structural 
parts, fastening means for attaching the other structural 
part to an element of said connecting structure including 
first and second connecting means, the first connecting 
means having portions arranged to break in tension under 
an abnormal load tending to separate the structural parts, 
and the Second connecting means being operable after the 
first connecting means has broken and having a portion 
deformable in compression under an abnormal load tend 
ing to separate the structural parts, whereby said first 
and said second connecting means operate successively 
to dissipate an abnormal load tending to separate the 
structural parts. 

5. Connecting structure for securing a supported mem 
ber to its support for limited movement away from its 
Support in response to an abnormal load tending to sepa 
rate the supported member from its support, said connect 
ing structure including shock-absorbing means compris 
ing first connecting means securing the supported member 
to its support operable to withstand loads imposed under 
normal operating conditions but arranged to break in 
tension under a predetermined abnormal load tending to 
Separate the supported member from its support, and 
an elongate Second connecting means passing through the 
Supported member with one end constrained against 
relative movement toward the supported member by a 
compression-resisting element and its other end con 
strained against relative movement away from the sup 
port, said compression-resisting element being arranged 
to be substantially deformed in compression after the first 
connecting means is broken, whereby any residual ab 
normal load tending to separate the supported member 
from its support is absorbed. 

6. Adjustable connecting structure for securing a sup 
ported member to its support for predetermined sliding 
movement thereon and for limited movement away from 
its support in response to an abnormal load tending to 
separate the Supported member from its support, said 
adjustable connecting structure including interconnected 
relatively movable elements constrained against abnormal 
movement relative to the support and a coupling means. 
comprising first shock-absorbing means securing the sup 
ported member to one of the relatively movable elements 
of Said adjustable connecting structure operable to with 
Stand loads imposed under normal operating conditions 
but arranged to break in tension under a predetermined 
abnormal load tending to separate the supported member 
from its Support, and an elongate second shock-absorbing 
connecting means with one end constrained against move 
ment relative to the supported member by a compression 
resisting element and its other end secured to the same 
one of the relatively movable elements of said adjustable 
connecting structure, said compression-resisting element 
being arranged to be substantially deformed in compres 
sion after the first shock-absorbing connecting means is 
broken, whereby any residual abnormal load tending to 
Separate the Supported member from its support is ab 
sorbed. 

7. Connecting structure for coupling a slide to a sup- - 
port in such fashion as to absorb abnormal shock forces 
tending to separate the slide from the support, said con 
necting structure including shock-absorbing means com 
prising first fastening elements securing the slide to the 
support, said first fastening elements being arranged to 
rupture in tension under a predetermined abnormal force 
tending to separate the slide and the support, and elon 
gated second fastening elements secured at one end to 
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the support and extending loosely through the slide and 
having enlarged heads at the other ends and a compressi 
ble element disposed between the slide and the heads of 
said second fastening elements operable by progressive 
crushing of the compressible element following rupture 
of said first fastening elements to dissipate abnormal 
shock forces during limited displacement of the slide rela 
tive to the support. 

8. The combination with a grinding apparatus having 
a base, a wheel slide mounting a grinding wheel on the 
work support for movement along the base, a feed screw 
supported on the base and a feed nut operably connect 
ing the feed screw to the wheel slide for effecting move 
ment of the wheel slide; of means operable to constrain 
the feed nut from substantial movement relative to the 
base in the direction necessary to accommodate displace 
ment of the wheel slide from the base, and shock-absorb 
ing means connecting the wheel slide to the feed nutcom 
prising first elements securing the wheel side to the feed 
nut which have sufficient strength to hold the wheel slide 
in its operative position under normal loads, said first ele 
ments being designed to break in tension under a prede 
termined abnormal load, elongate second elements Se 
cured at one end thereof to the feed nut, said Second 
elements passing loosely through the wheel slide and 
having heads at their other ends, and a compressible 
element disposed between the wheel slide and the heads of 
said second elements operable, by progressive resistance 
of the compressible element to crushing, to retard dis 
placement of the wheel slide away from the work support 
following breakage of the first elements. 

9. En a grinding machine comprising a wheel slide 
mounting a wheel, a base on which the wheel slide rests 
for translational movement of the slide on the base, and 
fastening means securing the wheel slide to the base, 
said fastening means including at least one first element 
designed to break in tension under a predetermined ab 
normal load and at least one second element thereafter 
deformable in compression to dissipate disruptive stresses 
developed between the wheel slide and the base. 

10. In a grinding machine comprising a wheel slide 
mounting a wheel, a base including ways supporting the 
slide for translational movement, and fastening means 
securing the wheel slide to the base, said fastening means 
including at least one first element arranged to fracture 
under a predetermined abnormal tension and at least one 
second element thereafter deformable in compression to 
dissipate abnormal stresses developed between and tend 
ing to separate the slide and the base. 

11. In a grinding machine comprising a wheel slide, 
a support on which the wheel slide is mounted for move 
ment in translation, a driving element mounted on the 
support, and a driven element operably connected to the 
driving element for effecting translational movement of 
the wheel slide responsive to movement of the driving 
element; fastening means securing the wheel slide to said 
driven element, said fastening means including a first 
portion arranged to rupture in tension under a predeter 
mined abnormal load and a second portion thereafter 
deformable in compression to dissipate disruptive ab 
normal stresses developed between said wheel slide and 
said support and also including means to isolate said driv 
ing element from the abnormal stresses. 

12. In a grinding machine, a hollow support having a 
generally flat upper wall including ways, a wheel side 
mounted on the support in sliding engagement with the 
ways, an elongated feed screw mounted parallel to the 
ways within the Support, and a feed nut operatively 
engaging the feed screw movable axially with the screw 
and along the screw by rotation of the screw; means on 
the feed nut coacting with means on the upper wall of the 
Support in response to disruptive stresses developed 
between the wheel slide and the support to preclude 
substantial abnormal displacement of the feed nut rela 
tive to the support; means connecting the feed nut to 
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8 
the wheel slide by means of which the wheel slide is 
moved along the support in response to movement of the 
feed nut, said means comprising first elements arranged 
to be fractured under a predetermined abnormal tension 
load and at least one second element including a com 
pression-resisting means arranged to be compressed after 
the first elements are fractured to dissipate disruptive 
stresses developed between the wheel slide and the Sup 
port without substantial abnormal displacement of the 
feed screw. 

13. In a grinding machine, a hollow support with an 
lipper wall including horizontally disposed, spaced paral 
lel ways, a wheel slide mounted on the ways, a feed 
screw mounted on the support below and parallel to the 
ways, a feed nut on the screw movable parallel to the 
ways both with the feed screw and by rotation of the 
screw, and shoulders on the feed nut in juxtaposition to 
the underside of the upper wall of the support; fastening 
means securing the wheel slide to the feed nut, said 
fastening means including first means arranged to be 
deformed in tension until such means is fractured and 
second means arranged to be compressed after said first 
means is fractured to dissipate abnormal disruptive 
stresses developed between the wheel slide and the Sup 
port without substantial abnormal displacement of the 
feed Screw. 

14. In a grinding machine, a hollow support with an 
upper wall including horizontally disposed, spaced paral 
lel ways, a hollow wheel slide including a lower wall 
mounted on the ways, a feed screw mounted on the Sup 
port between and parallel to the ways, a feed nut on the 
feed screw movable parallel to the ways both with the 
feed screw and by rotation of the feed screw, and shoul 
ders on the feed nut in juxtaposition to the underside of 
the upper wall of the support; first fastening means 
securing the wheel slide to the feed nut, said first fasten 
ing means comprising screw bolts passing through the 
lower wall of the wheel slide and fixedly engaged with 
the feed nut, said screw bolts being designed to fail in 
tension at a predetermined abnormal stress, means de 
formable in compression with its lower end situated on 
the lower wall of the wheel slide, and second fastening 
means connected at their lower ends to the feed nut, 
passing loosely through the lower wall of the wheel slide 
and connected at their upper ends to the upper end of 
the deformable means. 

15. In a grinding machine, a hollow support having 
an upper wall including horizontally disposed, spaced 
parallel ways, a hollow wheel slide including a bottom 
wall and mounted on the ways, a feed screw mounted 
on the support below and parallel to the ways, a feed nut 
on the feed screw movable parallel to the ways both with 
the feed screw and by rotation of the feed screw, and 
shoulders on the feed nut in juxtaposition to the underside 
of the upper wall of said support; fastening means se 
curing the wheel slide fixedly to the feed nut during 
normal operation, comprising first screw bolts having 
heads engaging the wheel slide and threaded portions 
engaging the feed nut, said first screw bolts being designed 
to fail in tension at a predetermined abnormal disruptive 
stress, a compressible element supported at its lower end 
on the bottom wall of the wheel slide above the feed nut, 
a rigid plate resting upon the upper end of the com 
pressible element, and second screw bolts screwed into 
the feed nut with their heads engaged with the rigid 
plate on the upper end of the compressible element and 
with their shanks extending loosely through the rigid 
plate, the compressible element, and the wheel slide. 

16. A device as described in claim 15, including spacer 
means operatively associated with said second screw bolts 
effective to limit the displacement of the heads of said 
Second Screw bolts relative to the feed nut so that said 
compressible element may be subjected to a predeter 
mined compressive pre-load. 
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