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1

This invention relates, generally, to improve-
ments in way guards and more particularly to
an improved way guard structure adapted to pre-
vent the deposit of chips or other injurious for-
eign matter upon the accurately finished ways
that form the bearing surfaces for the movable
work supporting element of a machine.

A general object of the invention is to provide
a way guard structure that comprises an improve-
ment over applicant’s copending application, Se-
rial No. 497,034, filed August 2, 1943.

Another object of the invention is to provide
an improved way guard structure arranged for
unitary application to the base of a machine.

Another object of the invention is to provide
improved way guard structures, each including
a strip of flexible material adapted for attach-
ment to one of the opposite ends of the movable

work support and movable therewith in.a man-

ner to protect the portions of the ways not covered
by the movable work support.

Another object of the invention is to provide
an improved way guard structure including a
flexible way guard strip trained about g plurality
of fixed and movable support and guide mem-
bers arranged in such a manner that the inactive
portion of the strip follows a path of reversely
directed spaced flights and is yieldably main-
tained extended at all times so that the contami-
nated surface of the strip is never permitted to
contact the surface of the strip that forms the
protective covering for the normally exposed por-
tions of the ways of the machine.

Another object of the invention is to provide an
improved way guard structure, including com-
pensating mechanism arranged in a manner to
yieldably retain the way guard in extended taut
condition at all times, while permitting movement
thereof in response to movement of the work sup-
port to provide the desired protective covering for
the ways of the machine, regardless of the posi-~
tion of the work support along the ways.

Another object of the invention is to provide
a unitary way guard structure adapted for at-
tachment to the end of the béd of the machine
and constructed in a manner to permit overtravel
of the work supporting element beyond the ends
of the ways.

Another object of the invention is to provide an
improved way guard structure adapted for uni-
tary application to each end of the machine and
including coupling means operative in a manner
to permit the unitary action of the compensat-
ing mechanism disposed at opposite ends of the
machine to effect the retraction of the way guard
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attached to the leading edge of the movable work
support at the same rate at which the trailing
way guard is being paid out under the action of
the moving work support.

A further object of the present invention re-
sides in the provision of a plurality of unitary
way guard structures arranged for attachment
to the opposite ends of the bed of the machine
and. each including a flexible way guard strip,
a plurality of ‘way guard guiding and supporting
membpers carried by the frame of the way guard
structure and adapted -to direct the course of
travel of the flexible way guard member along a
plurality of spaced reversely directed paths; a
movable unit mounted in- the frame for sup-
porting some .of the way guard guide and sup-
porting members; and means for yieldably urging
the movable unit away from the fixedly mounted
way guard support and guide members, wheieby
the flexible way guard member is constantly re-
tained in extended taut condition.

According to this invention, an improved way
guard structure of unitary form, including a
flexible way guard strip, disposed to cover the
normally exposed portions of the ways, is adapt-
ed for application to the bed of the machine to
provide ample proteéction against the deposit of
chips or other injurious foreign matter upon the
relatively soft and accurately finished ways of a
machine. In some instances, a single flexible way
guard strip of sufficient width to cover both of the
parallel machine ways may be employed. In other
instances, it may be advantageous to utilize sep-
arate strips to afford protection for the individ-
ual-ways. In any event, one end of each flexible
way guard strip is anchored within the way guard
structure and its remaining or free end is ar-
ranged for attachment to one end of the work
support: that is mounted for sliding movement
along the ways of the machine. The intermed-
iate portion of each flexible way guard strip is
guided and supported by a plurality-of fixed and
movable members over which the way guard is
trained in a manner to provide a plurality of
spaced reversely directed flights arranged to re-
tain the contaminated surface free from con-
tact with the remaining surface of the guard.
The movable way guard support-and guide mem-~
bers are mounted to permit their unitary move-
ment in response to movement. of the work sup-
port and yieldable means serves to retain the
way guard extended and taut at all times: As
the movable work support is reciprocated under
power through controlled cycles of movement,.
the way guard attached to its trailing edge is'ad~
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vanced and the way guard attached to its lead-
ing edge is retracted. The yieldable means, at-
tached to the unit carrying the movable way
guard support and guide elements, serves as a
compensating mechanism, which functions in
response to movement of the work support to
permit the individual way guards to be paid out
or retracted. As indicated in the forms of the
invention illustrated in the accompanying draw-
ing, the compensating mechanisms disposed at
opposite ends of the bed in the unitary way
guard structures may be harnessed together to
work in unison, or they may function independ-
ently. The independent operation of the com-
pensating mechanism is particularly advanta-
geous in instances where the work support is per-
mitted sufficient movement to overtravel the end
brackets or housings containing the way guard
structures.

The foregoing and other objects of the inven-
tion will become more fully apparent from the
following detailed description and may be
achieved by means of the exemplifying appara-
tus depicted in and set forth in the specification
in connection with the accompanying drawing,
in which:

Figure 1 is a vertical longitudinal sectional
view through the hase of a milling machine,
showing a way guard structure constructed in
accordance with the teachings of the present
invention;

Figure 2 is a top plan view of the structure
shown in Figure 1 and having parts broken away
to more clearly illustrate certain structural fea-
tures of the invention;

Figure 3 is an enlarged vertical transverse sec-
tional view, taken -substantially along the plane
of the line 3—3 of Figure 2 and showing more
particularly the unit that carries the movable
way guard support and guide members, together
with means for guiding the path of travel of the
movable unit;

Figure 4 is an enlarged fragmentary vertical
longitudinal sectional view, taken substantially
along the plane of the line 4—4 of Figure 3 and
having parts broken away to more clearly illus-
trate certain structural features of the inven-
tion;

Figure 5 is an enlarged fragmentary vertical
longitudinal sectional view through the ends of
a milling machine base provided with way guard
structures embodying a modified form of the in-
vention;

Figure 6 is an enlarged fragmentary vertical
transverse sectional view, taken substantially
along the plane of the line 6—6 of Figure 5 and
having parts broken away to more clearly illus-
trate certain structural features of the form of
invention there shown;

Figure 7 is an enlarged fragmentary horizontal
sectional view, taken substantially along the
plane of the line T—T of Figure 5 and showing
the guide rail and mounting bracket for the
movable way guard supporting members;

Figure 8 is a fragmentary end elevational view
of the base of a milling machine provided with
another modified form of way guard structure
and having parts broken away to more clearly
illustrate the use of individual guards for the
separate ways;

Figure 9 is a fragmentary vertical longitudinal
sectional view through the structure illustrated
in Figure 8 and showing an arrangement of parts
which .permits overtravel of the movable work
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support beyond the end of the base of the ma-
chine; and

Figure 10 is a fragmentary top plan view of a
portion of one end of the machine illustrated in
Figure 8 and showing a unitary way guard struc-
ture with parts broken away to more clearly dis-
close the arrangement of its cooperating ele-
ments.

Accuracy of production on machines including
a reciprocating work supporting element mountea
for sliding movement along ways formed on the
base is dependent upon the continuing accuracy
of the finish of the ways. The invention herein
set forth presents improved way guard structures
constructed in a manner to provide ample pro-
teztion for the ways of the machine, to insure
agzainst the deposit of chips cr other foreign mat-
ter upon the normally unprotected portions of the
ways. The maintenance of the ways in clean
condition, without mars or scratches which nor-
mally result from the accumulation of chips or
other foreign matter on the way surfaces over
which the table is being constantly recinrocated,
gives continued ac:zuracy and added life to the
machine.

Referring to the drawing, the several forms of
the improved way guard structure embedying the
teachings of the present invention are shown in
conjunction with a milling machine, It will be
noted that the machine comprises a base or hed
18 having a pair of horizontally disposed parallel
guide ways 4 upon wh'ch a work support or table
{2 is mounted for sliding movement., The table
12 is provided with a feed screw {3, rotatably
motnted in a pair of end brackets {4, secured to
the opposite ends of the table. A cooperating
driving nut 15 is mounted in the base {§ in the
usual manner so that relative rotation between
the screw 13 and nut {5 effects longitudinal dis-
placement of the table 12 along the ways 1f. Ob-
eration of the szrew and nut mechanism {o move
the table {2 along the ways il may be effected
in the usual manner, either manually or by means
of a power transmission mechanism (neither of
which is shown) Iccated in a ceniral compart-
ment (6 within the base {8,

Referring more particularly to the form of the
invention shown in Figures 1 to 4, inclusive, of
the drawing, it will be noted that identical way
guard receiving structures 20 are applied to each
end of the base 1§. Rach way guard structure 23
comprises a frame 21 in the form of a housing
provided with side marginal flange portions 22
adapted to receive anchor bolts 23 (see Figure 2)
by which the frame members are sezured to the
ends of the base {8. The frame member 21 pro-
vides a housing adapted to contain and support
the way guard structure of the present invention.
The frame member 21 is provided with a trans-
versely extended horizontal slot 24 adapted to
provide an opening through which a strip 25 of
flexible way guard material may be passed. A
plurality of way guard guide and support mem-
bers, preferably in the form of rollers 2§, 27 and
28, are mounted in substantial vertical alignment
in the frame 21 and are respectively journalled
for rotation in suitable bearings positioned and
retained by bearing caps 29, in the manner shown
in Pigure 4. The frame 2{ also includes a pair
of horizontally disposed track .or guide rails 38,
extending into the open end of the bed 19, and
each disposed to lie adjacent to a side wall of
the bed 18, to which it may be secured by suit-
able anchoring bolts. The guide rails 38 serve gs
spaced supports for g movable unit that includes



2,417,673

& pair of arms 3¢ in which a plurality of rollers
32, 33 and 34 are each rotatably mounted in
spaced relationship in suitable trunnions or'bear-
ings, - The shaft of the center roller 33 extends
outwardly beyond the arms 31 and its ends each
receive a roller bearing 37, releasably retained
thereon by a snap ring 38. The bearings 37 ride
within the guide rails 30 which are of channel
form and serve to support the unit that includes
the bank of way guard guide rollers 82; 33 and
34, in its movement toward and from the station-
ary rollers 26, 2T ang 28.

A suitable harness 49 is attached to each of the
connecting arms 21, above.and below the interme-
diate roller 33. The harnesses 40 are arranged
to be connected in pairs, one adjacent each sids
of the base 10, by means of cables 41 directed
over separate sets of pulleys 42 and 43, positioned
in & manner such that the cable is passed through
the lower portion of the compartment {8, so as
not to interfere with the usual power transmis-
sion mechanism contained therein. A coil spring
44 is incorporated in each of the cables &1 for
the purpose of constantly maintaining tension
upon the harnesses 48 to yieldably urge the mov-
able units, including the way guard rollers 32,
33 and 34, away from the stationary rollers 28,
27 and 28, so as to maintain the way guard strips
25 in extended taut condition at all times. - The
coil springs 44 are so arranged that they exert
a balanced tension on each of the movable units
disposed at opposite ends of the machine, so that
the units will move evenly along the guide rails
38.

With reference to Figure 1, it will be noted that
the table i2 is shown in an extreme position at
the lefthand end of the bed {8 wherein the mov-
able unit carrying the support and guide mecha-
nism for the way guard strip 25, associated with
one end of the table, has been retracted to its
inner extreme pogsition to take up the unused
_ portion of the way guard strip.  The movable unit
carrying the support and guidemeans for the
way guard strip connected to ‘the other end of
the table is disposed in ‘its ocuter exireme posi-
tion, wherein it lies adjacent the stationary rollers
28, 27 and 28. As the table 12 is moved toward
its other extreme position at the righthand end
of the bed, the two way guard suppert and guide
mechanisms will each be moved to positions which
are the reverse of those illustrated in Pigure 1 of
the drawings. The coil springs 44 serve, at all
times, to draw the movable units carrying the
way guard support and guide mechanisms toward
each other, so that the way guard strips 25, at-
tached to each end of the table 12, are always
retained in extended taut position, with their
active portions disposed to form a protective cov-
ering for the portions of the ways {{ that are
not covered by the table 12,

The form of invention shown in Figures 1-4,
inclusive, is particularly well adapted for use in
machines having g relatively long bed, the hollow
end portions of which provide adequate space for
the receipt of the movable way guard support and
guide members. ‘ ‘

A modified form of the invention is illustrated,
in Figures 5, 6 and 7 of the accompanying draw-
ing, wherein the way guard support and guide
mechanism is completely contained within a hous-
ing 56 arranged for attachment to the end of
the bed 10-in any suitable manner.: While the
modified form of invention shown in these. fig-
ures partakes generally of the characteristics of

the previously described form, it should be noted
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that the movable way guard suppori and guide
members are arranged for movement in a ver-
tical plane and wholly within the confines of the
housing 50. One purpose of this arrangement lies
in the fact that the length of the bed is not a
controlling factor in the organization of the way
guard structure. Since the structure is self-con-
tained, the size of the housing 50 may be modified
in accordance with the required length of table
travel so that the amount of movement of the
unit carrying the movable way guard support and
guide members multiplied by the number of re-
versely directed flights of the way guard is equal
to or greater than the maximum distance of
table travel. In this form of invention, one end
of the way guard strip 25 is attached to the end
bracket {4 on the table 12, by means of a clamp-
ing bar 51, arranged to be bolted against the cuter
surface of the end bracket {4, to secure the way
guard strip in desired position, above the way to
be protected. The housing 59 is provided with a
horizontally disposed opening 52, through which
the way guard strip 25 may be threaded. A
suitable wiper. element is positioned on the end
bracket 50 in a manner to contact the top surface
of the way guard strip as it passes through the
opening 52 to effect the removal of loose mate-
rial from the contaminated surface of the way
guard strip. The way guard strip is then passed
over a roller 53, journalled for rotation in suit-
able bearings mounted in a flange portion 55 of
the housing ‘5. The way guard strip 25 is then
directed over additional guide and support roll-
ers 56, 657 and 58 and arranged to have its free
end anchored to the housing 50 by the applica-
tion of a clamping bar 59. The roller BT (see
Figure 6) is journalled for rotation in bearings
mounted in the flange §5 in 2 manner similar to
that described for the roller 53. The rollers 56
and 58 are journalled in laterally spaced rela-
tionship in suitable bearings mounted in ears
formed on each of g pair of yokes 68, which form
a movable unit for supporting the rollers 56 and
58. Each of the yokes 60 is provided with a pair
of vertically spaced guide rollers 61 mounted to
extend outwardly therefrom and arranged to be
received and guided in channel members 62 se-
cured in upright position on the side walls by
means of anchor bolts 63. As in the previously
described form of invention, the movable units,
including the way guard support and guide roll-
ers 56 and 58, disposed at opposite ends of the
machine, are arranged to be connected by means
of a pair of cables 61, each including a tension
spring 68, which serves to maintain the way guard
strips 25 in extended taut condition. The cables
67 are anchored in any suitable manner to each of
the yokes 69 and are traimed about guide pulleys
69 mounted on the side walls adjacent the bottom
of the housing 50 so that the cables 67 and springs
68 will not interfere with the power driving mech-
anism contained in the central hollow portion of
the bed 10.

The particular advantage of the modified form
of the invention shown in Figures 5, 6 and 7 re-
sides in the fact that the way guard structure is
wholly contained within the housing 58 to provide
a unitary structure arranged for attachment to
the end of the bed of the machine. With the
way guard structure self-contained within the
housing 50, the length of the bed of the machine
is'relatively unimportant, since none of the way
guard structure extends into that portion of the
machine and, hence, the structure may readily be
applied to machines wherein the overall length
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of the base would normally be insufficient to
properly accommodate the way guard structure
shown in Figures 1 to 4, inclusive.

A further modified form of the invention is dis-
closed in Figures 8, 9 and 10 of the accompanying
drawing. This modified form differs from the pre-
ceding forms in two ways. The single way guard
strip 25, previously described, has been replaced
with a pair of relatively narrow way guard strips
adapted to provide individual protection for each
of the pair of spaced ways Il formed on the bed
10 of the machine. The other principal difference
Hes in the fact that the individual unitary way
guard structures each function independently of
the remaining structures and, more particularly,
those disposed at one end of the machine are
wholly independent of these mounted on the other
end of the machine. The general arrangement of
parts disclosed in the modified form shown in Fig-
ures 8, 9 and 10 is similar to the structure shown
in Figures 5, 6 and 7, save for the fact that the
utilization of the form shown in Figures 8, 9 and
10 will permit the table 12 to overtravel the way
guard structure applied to the end of the base
{0 of the machine,

Referring specifically to the structure of the
last-mentioned form of the invention, it will be
noted that the independent way guard struc-
tures are each unitary in form and include a
frame member 75 adapted to be secured to the
end wall of the base {0 to form a cover for a way
guard structure receiving opening 76, positioned
in vertical alignment with the ends of each of
the ways ii. The frame members 75 each in-

clude pairs of parallelly disposed outwardly and s

inwardly directed ears and flanges 1T and 18,
respectively. A way guard guide roller 19, dis-
posed to lie adjacent the extremity of the way
{4, is journalled in the ears 71, Additional way
guard guide rollers 80 and 81 are journalled in
spaced relationship for rotary movement in the
flanges 18 formed on the frame member 75. A
pair of guide rollers 82 and 83 are rotatably jour-
nalled in a movable unit 84 comprising a yoke
element 85, which includes a vertically disposed
groove 86 formed in each side thereof and ar-
ranged for cooperation with guide bars or rails
21, anchored cn the flanges 78, which form a
track for the movable unit 84, including the guide
rollers 82 and 83. The yoke 85 includes a hori-
zontally disposed rib portion, which serves as a
support for one end of a coil spring 88 that forms
5 yieldable means for normally urging the yoke
8% and associated rollers 82 and 83 away from
the fixed rollers 80 and 8{. The upper end of
the coil spring 88 is disposed to contact a bar 89,
which extends across the channel formed by the
flanpges 78 of the frame member 15. A tele-
scopic tube 99, having its ends secured respec-
tively to the yoke 85 and har 89, provides a hous-
ing within which the spring 88 is retained.
Each of the way guard structures includes a
relatively narrow flexible way guard strip 91,
which has one end attached to a tie rod 92, se-
cured between the flanges 18 of the frame member
7% and disposed at a position above the guide
rolier §3. The free end of the way guard strip
24 is threaded avound the rollers 83, 81, 82 and
23, through an opening 83 disposed between the
ears Tt and thence around the roller 19. The
free end of the way guard 9 is anchored on a
pin 84 mounted in a recess 85 formed on one
end of a hinge plate 86. The other end of the
hinge plate 98 is rockably mounted on a pin §%,

carried by flanges 98 formed on a housing cast-

integrally with the end bracket {4, secured to the

- table 12 in the usual manner.
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The hinge plate 96, to which one end of the
flexible way guard strip 91 is attached, provides
a simple and expedient method of avoiding un-
due wear upon the way guard 91 when the table
{2 is moved to a position beyond the extremity
of the ways 11, which are co-extensive with the
length of the bed 10. As the end bracket 14 moves
beyond the position in which the way guard 91
is supported by the guide roller 79, the hinge
plate 96 will ride over the surface of the roller
19 and move to a substantially vertical position
(see dotted line showing in Figure 9), wherein its
lower extremity will lie below the lower surface
of the table way, so that the flexible way guard
g1 will be maintained out of contact with the
depending portion of the table way. Since the
way guard 9i is maintained in taut condition
at all times under the action of the coil spring
88, it is desirable to afford a positive stop for
limiting the rocking movement of the plate 98.
To accomplish this end, the bottom surface of the
plate 96 is arranged to contact the surface of the

. end bracket 14, disposed between the flanges 98.

In each of the three forms of invention de-
scribed, it will be noted that a suitable wiper
element has been applied to the frame element
of each way guard structure and disposed in such
relationship with the way guard receiving open-
ing formed therein that the wiper element will
contact the contaminated surface of the way
guard to effect the removal of foreign matter
such as chips and the like which may have been
deposited upon it.

It should also he noted that, in each form of
the invention described in the foregoing speci-
fication, the flexible way guard strip is arranged
in a manner fto insure against contact between
the upper or centaminated surface of the guard
and the lower or protective surface of the guard
that is brought into protective relationship with
the normally exposed portions of the ways 1.
The novel method for insuring against the con-
tamination of thé surface of the way guard dis-
posed to contact the way of the machine com-
prises the threading of the way guard strip over
a plurality of fixed and movakle guide and sup-
porting members, in a manner to constantly re-
tain the adjacent runs of the guard in spaced
relationship with respect to each other. The
movable guide and suppcerting members are con-
stantly urged away from the fixed guide and sup-
porting members under the action of a yield-
able. means to take up all slack in the several
runs of the way guard, to insure proper relation-
ship between the way guard and way and also to
insure the maintaining of the contaminated and
clean surfaces of the way guards in spaced rela-
tionship.

From the foregoing description of the illus-
trative embodiments of a protective way guard
structure, it will readily be seen that a new and
improved unitary way guard structure has been
provided for application to the bed of the ma-
chine and arranged in a manner to have the free
end of the flexible way guard strip attached to
one end of the movable work support to provide
a protective covering, operative at all times, to
prevent the deposit of chips or other injurious
foreign matter upon the finished way surfaces
of the machine, over which the table or work
supporting element is reciprocated. Each of the
forms of the invention illustrated in the accom-

panying drawing provides. a way guard .struc-
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ture, which in no way impedes the normal oper-

" ation of the machine and, furthermore, each is .

designed to compensate for the complete travel
of the table or work supporting element wheth-
er the same be within the length of the machine
base or whether it is extended to permit over-
travel of the ends of the table beyond the base
of the machine., A further advantage of the
way guard structures disclosed in the present ap-
plication lies in the fact that the guard and sup-
porting elements are positioned in a manner to
direct the path of travel of the way guardin a
series of reversely directed spaced flights, where-
in contact between the protective surface and
the contaminated surface of the way guard is
precluded, with result that the protective sur-
face of the way guard is maintained in clean
condition, at all times.

While the invention has been described in
considerable detail in the foregoing specifica-
tion, it is to be understood that various changes
may be made in its embodiments, without de-
parting from or sacrificing any of the advantages
hereinafter claimed.

I claim:

1, In 5 machine having g base including guide
ways and a work support mounted for sliding
movement on the ways, the combination of a
unitary way guard structure arranged to provide
a protective covering for the normally exposed
portions of the ways, said unitary way guard
structure comprising, a. frame element for at-
tachment to the base of the machine, a flexible
way guard carried by said frame, said way
guard having one end attached to said frame and
the other attached to the movable work support,
a plurality of fixedly mounted way guard guide
members in said frame, a unit slidable mounted
in sald frame, a plurality of way guard guide
members  mounted in said movable unit, and
vieldable means attached at one end to said
frame and at the other end to said movable unit
and operative to retain said way guard taut and
control the movement of said unit in accordance
with the position of the movable work support
along the ways on the base.

2. In a machine having a base including guide
ways and a work support mounted for sliding
movement on said ways, the combination of a
unitary ~ way -guard structure - comprising, a
frame element for attachment fo the base of the
machine, a way guard and-way guard support
and guide ‘members mounted in said frame ele-
_ ment, said way guard being formed of flexible
material and trained about said guard support
and guide members in a manner to direct the
path of said way guard in reversely directed
spaced flights, a plurality of said guide mem-
bers being mounted in fixed relationship in said
frame element, a movable ynit mounted in said
frame element, g plurality- of said guide mem-
bers mounted in said movable unit, and yield-
able means interposed between said frame ele-
ment. and said movable unit and operable to
urge said Unit and way guard guide means car-
ried thereby away from said fixedly mounted
support and’ guide members whereby said way
guard is retained in extended taut condition and
wherein a. portion of said way guard is main-
tained in protective relationship with the ways
throughout the movement of the work support
on the ways.

" 3. In g machine having a base including guide
ways and a work support  mounted for sliding
movement on- the ways, the combination of &
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way guard structure comprising, a way guard
formed of flexible material adapted to provide a
protective covering for the ways, attaching
means for anchoring one end of said way guard
to the work support, guide means for positioning
said way guard in protective relationship with
the -ways, additional guide means within said
structure arranged to direct the path of travel
of said way guard in a plurality of spaced paths,
some of said additional guide means being mov-
able in response to movement of the work sup-
port, and resilient compensating mechanism in-
terposed hetween said base and said movable
guide means and operable on said movable guide
means to yieldably retain said way guard in ex-
tended taut condition.

4. In a machine having a base including nor-
mally exposed guide ways and a work support
mounted for sliding movement on the ways, the
combination of a way guard structure adapted
to. provide protection for the normally exposed
portions of the ways, said way guard structure
comprising, g strip of flexible material disposed
to form g protective covering for the ways, means
for attaching one end of said way guard to the
movable work support, guide and support means
mounted in said structure in such a manner that
the inftermediate portion of said way guard is
directed in a path of travel having reversely di-
rected spaced flights, said guide and support
means including g plurality of rollers arranged
in' 2 manner to provide g combination of fixed
and movable elements, connecting means: be-
tween - said movable .elements,  and- resilient
means interposed in said connecting means in a
manner to yieldably urge said movable ‘ele-

ments away from . said fixed elements whereby

said way guard is retainéd in-extended taut con=
dition at all-times- while permitting movement
of the work support on the ways.

-5, In a machine having a: base includmg nor-
mally exposed-guide ways and-a work: support
mounted-for sliding movement on the ways; the
combination of a way guard structure compris-
ing, a way guard formed of flexiblé material dis-
posed to form a protective covering for the ways
and having- one end attached to the movable
work support and-having its other-end anchored
within said way -guard. structure, guide means
including a plurality of fixed and movable rollers
for engaging said way guard and directing its
rath of travel in reversely directed ‘spaced flights,
a-unit slidably mounted in said structure for sup-
porting said movable rollers. and resilient means
operative between said slidably mounted unit and
said:-base to normally urge said unit carrying said
movable rollers away from said: fixed: rollers
whereby said. way guard is ‘maintained in ex-
tended taut condition throughout the movement
of §aid work support upon the ways.

6. In a machine having a base including nor-
mally exnosed guide ways and-a work support
mounted for sliding movément on the ways, the
combination of a way guard structure compris-
ing, a way guard formed of flexible material dis-
posed to form ‘a protective covering for the ways
and having one end ‘gttached to the movable
work support and having its-other end anchored
within said way guard structure, guide means
including a plurality of fixed rollers and a plural-
itv..of movable rollers for contacting said way
guard and directing its path of travel in reversely
directed spaced flights, a. movaable unit carrying
said movable rollers, guide means for sald move-
able unit; and resilient meéans operative between
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said movable unit and said bass to normally urge
said unit and movable rollers away from said
fixed rollers whereby movement of the work sup-
port results in displacement of said movable unit
in g manner to maintain said way guard extend-
ed and taut at all times.

7. In a machine having a base including nor-
mally exposed guide ways and a work support
mounted for sliding movement on the ways, the
combination of a way guard structure compris-
ing, a way guard formed of a strip of flexible
material disposed to form a protective covering
for the ways, guide means mounted in said struc-
ture and disposed adjacent the ends of the ways
for directing said way guard into the base, a
movable unit in said structure, additional way
guard guide means in said unit, and yieldable
means interposed between said base and said
movable unit and operative upon said unit to
maintain said way guard in extended taut con-
dition and to compensate for movement of the
work support upon th= ways.

8. In a machine having a base including nor-
mally exposed guide ways and a work support
mounted for sliding movement on the ways, the
combination of a way guard structure compris-
ing, a separate housing attached to each end of
the base, a pair of fexible way guards arranged
for attachment respectively to the ends of the
work support and disposed to overlie the ways,
support and guide members disposed adjacent
the ends of the ways in each of said housings for
positioning said guards over the wavs and di-
recting them into the base. a movable unit in
each of said housings, additional way guard
guide members carried by each of said units, and
yieldable means connecting said movablz units
and operable to retain both of said way guards
in extended taut condition and to compensate
for movement of said work support on the ways.

9. The combination with a machine tool in-~
cluding a base having -ways and a work support
mounted for sliding movement of the ways, of a
way guard structure comprising, a flexible way
guard- strip' attached at one end to the work
support and disposed to form a protective cover-
ing for the ways, guide means mounted in said
structure and disposed adjacent to the end of the
ways for directing said way guard strip into the
base of the machine tool. a movable unit in said
structure. additional guide means for sald way
guard s«frin carri~d bv sald movable unit, and
force exerting mechanism attached to said mov-
able unit and to said structure and overative
upon said way guard strip to retain the same in
extended taut condition regardless of th- posi-
tion of the work sunporting element on the ways
of the machine tool.

10. In a machine including normallv exposed
guide ways and a work support mounted for slid-
ine movement on the wavs, the combination of a
unitary way guard structure ecomprisine a frame
element for attachment to the base of the ma-
-chine, a plurality of fixed and movable way
guard guide members mounted in said frame. a
flexible way guard trained in extended condition
over said guide members to form a plurality of
reversely directed spaced flights, said way guard
having its ends anchored respectively to said
frame and to said movable work support, and
resilient means interposed between said fixed and
said movable guide members and operating to
urge them apart, the number of flights of said
guard multiplied by the amount of movement of
sald" guide members being not less than the
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amount of movement of the work support, where-~
by said guard is retained in extended taut con-
dition regardless of the position of the work sup-
port along the ways,

11. In a machine having a work support slid-
ably mounted on normally exposed guide ways,
the combination of a way guard structure com-
prising, a way guard formed of a pisce of flexible
material having one end attached to the work
support and being disposed in protective rela-
tionship with the guide ways and having its
other end attached to said structure, a plurality
of guide and support members for the intermedi-
ate portion of said way guard, some of said mem-
bers being mounted in fixed trunnions and others
being mounted in movable trunnions, a movable
unit in said structure for supporting said mov-
ably mounted trunnions, a guide for controlling
the path of travel of said movahle unit, and re-
silient means interposed between said structure
and said movable unit and operative to respond
to movement of the work support in a manner
to retain said way guard in extended taut con-
dition and to compensate for movement of the
work support upon the guide ways.

12, In a machine having a base including guide
ways and a work support mounted for sliding
movement on the ways, the combination of a
way guard structure including a pair of frame
elements for application to the base respectively
adjacent the opposite ends of the ways, a flexible
way guard strip associated with each of said
frame elements, one end of each of said way
guard strips being anchored to one of said frame
elements and the other end of each adapted for
attachment to one of the opposite ends of the
movable work support adjacent the way to be
protected, guide means for said way guard
mounted in each of said frame elements, said
guide means including fixed and movably mount-
ed members about which said strips are trained,
a movable unit in each of said frame elements .
for supporting said movabhle members, and yield-
able means connecting said units in a manner to
retain the way guard strips in extended condi-
tion and under tension while the active length
of each strip is varied in response to movement
of the work support along the ways.

13. In a machine having a base including guide
ways and a work support mounted for sliding
movement on the ways, the combination of a
unitary way guard structure for application to
the base to provide a protective covering for the
normally exposed portions of the ways, said uni-
tary way guard structure comprising, a frame
element for attachment to the base, a flexible
way guard disposed to overlie the ways and hav-
ing its ends attached respectively to said frame
element and to said movable work support, a
plurality of fixed and movable guide members
carried by said frame element over which said
way guard is trained in extended condition, and
yieldable means interposed between said movable
guide members and said frame element to yield-
ably retain said way guard in extended taut con-
dition at all times regardless of the position of
the movable work support along the ways.

14, In a machine having a base including guide
ways-and a work support mounted for sliding
movement on the ways, the combination of a
unitary way guard structure for application to
the base of the machine to provide a protective
covering for the normally exposed portions of
the ways, sald unitary way guard structure com-
prising, a frame element for attachment to the
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base, a flexible way guard mounted in said frame
element and having its'ends attached respectively
to said frame element and the movable work sup-
port, a plurality of fixedly mounted way guard
guide members carried by said frame element, a
movable unit mounted in said frame element, g
plurality of way guard guide members mounted
in said movable unit, and yieldable means oper-
ating between sazid frame element and said mov-
able unit and operative cn said unit to retain
said way guard in extended condition and under
tension while the active length of said way guard
is varied in response to movement of the work
supbport along the ways.

15. In a machine having a base ineluding guide
ways and a work support mounted for sliding
movement along the ways, the combination of a
unitary way guard structure arranged to provide
a protective covering for the normally exposed
portions of the ways, said unitary way guard
structure comprising, a frame for attachment to
the base, a plurality of way guard guide mem-
bers including fixed and movable members
mounted in said frame, a flexible way guard strip
trained about said fixed and movable way guard
guides in a manner to retain said guard in ex-
tended condition within said frame, said way
guard strip having one end anchored in said
frame and the other end attached to the mov-
able work support in 2 position to form a pro-
tective covering for the ways, and force exerting
mechanism operative upon said movable guide
members to urge them away from said fixed guide
members in manner to retain said flexible way
guard taut and to compensate for movement of
the work support along the ways of the machine.

16. In a machine having a base including guide
ways and a work support mounted for sliding
movement along the ways, the combination of a
unitary way guard structure arranged to provide
a protective covering for the exposed nortions
of the ways, said unitary way guard structure
comprising, a frame element for attachment to
the base of the machine, a plurality of way guard
guide members mounted in spaced relationship
In said frame element, some of said members
being fizxedly mounted and others being mov-
ably mounted, a flexible way guard strip trained
about said members to follow a tortuous path in-
cluding reversely directed spaced flights, means
for anchoring the ends of said flexible way guard
strip respectively to said frame element and to
said movable work support in a positicn to form
a protective covering for the ways, and force
exerting mechanism overative upon said movable
way giard guide members at all times in manner
to retain said wayv guard in extended taut con-
dition regardless of the position of said work sup-
pvort along the ways.

17, Tn a machine having a base including
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guide ways and a work support mounted for ‘

sliding movement along the ways, the combing-
tion of g unitary way guard structure adapted
to provide a vrotective covering for the normally
exvosed portions of the ways, said unitary way
guard structure comprising, a frame for attach-
ment to the base of the machine. a plurality of
way guard guide members including a bank of
fixed and s bank of movable members mounted
in said frame, said fixed and movable members
being. positioned respectively. in spaced relation-
shiv. a flexible way guard strip trained about said
guide members in extended condition, and a foree
exerting mechanism operative uvon said mov-
able guide members in manner to retain said
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way guard taut and permit movement of the
work support along the ways of the machine.

18. In a machine having a base including
guide ways and a work support mounted for
sliding movement on the ways, the combination
of a unitary way guard structure arranged to
provide a protective covering for the normally
exposed portions of the ways, said unitary way
guard structure comprising, a frame adapted for
attachment to the end of the base to form a
component part thereof, a plurality of fixedly
mounted way guard guide members positioned
in spaced relationship in said frame, a plurality
of movable way guard guide members positioned
in spaced relationship in said frame, a flexible
way guard strip trained about said fixed and
movable guide members in a manner to effect the
housing of its extended length within a relatively
small space, and force exerting mechanism at-
tached to said movable way guard guide members
and operative thereon to force them away from
said fixed guide members, said forece exerting
mechanism serving to retain said way guard in
extended taut condition and to permit movement
of said guide members to compensate for move-
ment of the work support along the ways.

19, In a machine having a base including guide
ways and-a work support mounted for sliding
movement along the ways, the combination of a
way guard structure arranged to provide a pro-
tective covering for the normally exposed por-
tions of the ways, said way guard structure com-
prising, a frame adapted for attachment to the
end of the base to form a component part there-
of, a plurality of way guard guide members
mounted in said frame, a flexible way guard strip
having its ends attached respectively to -said
frame and the movable work support and having
its intermediate portion trained about said guide
members, a movable unit supporting a plurality
of said guide members, and a yielding force ex-
erting mechanism operatively attached to said
movable unit and acting in direction to provide
a means for yieldably retaining said way guard
in taut extended condition and permitting motion
of said movable element to effect the advance or
retraction of said way guard in response to move-
ment of the work support along the ways.

20. In a machine having a base including
guide ways and a work support mounted for
sliding movement along the ways, the combina-~-
tion of a way guard structure arranged to pro-
vide a protective covering for the normally ex-
posed portions of the ways, said way guard struc-
ture comprising, a way guard housing adapted
for attachment to the end of said base to form a
component part thereof, a plurality of fixed and
movable way guard guide members mounted in
said housing, said fixed and movable guide mem-
bers being respectively mounted in spaced rela-
tionship, a flexible way guard strip having one end
attached to the work support in a2 position to
form a protective covering for the ways ang its
other end anchored in said guard housing with
the intermediate portion thereof trained in ex-
tended condition about said guide members, and
a resilient force exerting compensating mecha-
nism attached to said guard housing and to said
movable guide members and operative to con-
trol their movement in response to movement of
the work support in a manner to retain said way
guard in eéxtended taut condition at all times.

21, In a machine tool having a bed presenting
bearing ways and a carriage slidably mounted
on said ways, guards for said ways comprising
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flexible guard strips extending from each end of
said carriage along said ways and over the ends
of said bed, a plurality of guide rollers rotatably
mounted in fixed positions at each end of said
bed, a roller supporting unit slidably mounted
at each end of said bed for movement toward or
from said fixed position rollers, a plurality. of
guide rollers rotatably mounted in said bodily
movable unit, said guard strips being threaded
over said fixed rollers and said movable rollers
alternately, and resilient force exerting means
operatively connected to urge said movakle roli-
ers away from said fixed rollers for maintaining
said strips taut while permitting them to be paid
out or retracted in conformity with movement of
said carriage along said ways.

22. In a machine tool having a bed presenting
bearing ways and a carriage slidably mounted on
sald ways, a hinge plate pivotally connected to
said carriage over each of said ways at each end
of said carriage, flexible guard strips each pivot-
ally connected at one end to one of said hinge
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plates and disposed to extend over and protect
said ways, and means to take in and pay out said
guard strips in accordance with movements of
said carriage along said ways, the arrangements
being suci: that when said carriage overruns said
ways said hinge plates on the overrunning end
pivot downward to support said guard strips out
of contact with the lower surface of said carriage.
JOSEPH B. ARMITAGE.
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