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This invention relates to anti-friction suppori-
ing means for longitudinally movable elements
and more especially to mounting means for a re-
ciprocable element of a machine tool or other pre-
cision instrumentality. |

In the manufacture of precision instruments
such for example as grinding machines having a
reciprocable element, difficulties have been en-
countered in mounting or supporting such an ele-
ment to provide for longitudinal movement and
at the same time eliminate all relative lateral
movement of the element. The presence of even
the slishtest amount of lateral movement renders
the instrument unsatisfactory for precision use
especially where close working tolerances are re-
quired. |

My invention embraces the provision of anti-
friction means arranged to support and guide &
member movable in linear direction whereby the
effort required to move the member is reduced t0
a minimum.

Ancther object of the invention resides in the
provision of an anti-friction supporting and
cuiding means for machine elements, sald means
embodying an arrangement for automatically
eliminating lost motion and compensating for
wear of the parts.

Another object of the invention is the provision
of anti-friction means for supporting and guiding
a longitudinally movable ram wherein an ar-
rangement is provided for biasing pressure on
said means to eliminate lost motion, sald pressure
being biased in a direction so that it is unaffected
by the weight of the ram and members associated
therewiin.

Still another cbject is the provision of an anti-
friction support for a grinding machine ram
wherein bearing balls are arranged in groups
above and below the ram in combination with an
arrangement for continucusly applying lateral
pressure upon the uppermost groups of bearing
halls to automatically compensate for wear of the
parts and eliminate lost motion in lateral direc-
tions.

A further obiject of the invention is the pro-
vision of means for maintaining the anti-fric-
tion elements for supporting ahd guiding the ram
in proper operable relation. |

Purther obiects and advantages are within the
scope of this invention such as relate to the ar-
rangement, operation and function of the related
elements of the structure, to various details of
construction and to combinations of parts, ele-
ments per se, and to economies of manufacture
and numerous other features as will be apparent
from a consideration of the specification and
drawing of a form of the invention, which may be
preferred, in which:
~ Pigure 1 is a side elevational view of a grinding
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machine, certain parts being shown in section
illustrating my invention;

Figure 2 is an end elevational view of the ma-
chine shown in Figure 1;

Figure 3 is an enlarged transverse sectional
view taken substantially on the line 3—3 of
Figure 1;

Pigure 4 is a fragmentary detail sectional view
taken substantially on the line 4—4 of Figure 3;

Figure 5 is a detail sectional view taken sub-
stantially on the line 5—b8 of Figure 1, and

Figure 6 is a detail sectional view taken sub-
stantially on the line 6—b of Figure 3.

While I have 1llustrated a form of my inven-
tion utilized as a support and guiding means for
a reciprocable ram of a grinding machine, it is to
De understood that I contemplaie the use of my
invention with any device or apparatus wherever
thie same may be found to have utility.

Referring to the drawings in detail, the grind-
ing machine embodying my invention is inclusive
0f a frame or pase [0 provided with supporting
feet 11, the frame 10 being integrally formed with
a forwardly extending pedestal portion {2 upon
which is mounted mechanism for supporting tools
or other articles to be operated upon by the grind-
ing wheel. The mechanism for supporting a tool
Or other article to be ground is inclusive of a hori-
zonialiy disposed fable portion {5 secured to the
upper end of a ram or post 16 vertically disposed
In suitable guiding means 171 formed within the
pedestal 12, Secured to the lower end of the ram
I6 is an interiorly threaded portion {8 within
which extends a threaded shaft or screw 19 ar-
ranged in parallelism with the axis of movement
of the ram 8. The upper portion of the screw
9 terminates in a tenon portion 20 upon which
is fixedly secured a worm wheel 22 adapted to be
driven by means of a worm 23 secured upon a
transversely extending shaft 24, the latter being
rotvated through the medium of a suitable hand
Rotation of the hand wheel 25 will
elevate or lower the table i5 dependent upon the
f:iirection of rotation of the wheel. Suitable lock-
ing means (not shown) is provided for securely
retaining the ram i6 in adjusted position, the
locking means being manipulated by a handle 27.
| Securely mounted upon the horizontal table {5
is a member 28 formed with an upwardly-extend-
ing dove tail-shaped tang 80 upon which is
slidably mounted a member 3{. The horizontal
surfaces 32 and angularly disposed surfaces 33
of member 29 cooperate with correspondingly
configurated surfaces on portion 31 so that the
latter may be adjusted transversely of the mem-
ber 29. The adjusting means for member 3|
includes a revoluble screw 35 cooperating with
a threaded portion 36 carried by member 29,
The screw 3% is provided with a suitable hand
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wheel 371 for rotating the screw to secure slidable
adjustment of member 3i.

Member 31 is provided with a raised portion
39 provided with a T-shaped slot 40 extending at
richt angles to the axis of the threaded shait
35. The upper surface 41 of the raised poriion
39 is adapted to support a bracket 43. The brack-
et 43 is provided with suitable depending projec-
tions 44 which extend into the slot 40 to proper-

ly position the bracket 43 upon the boss 39. A

bolt 45 extends downwardly through the bracket

40 and is formed with a head portion adapted
to fit within the enlarged portion of the T-shaped
slot 40. The bracket 43 may be adjusted ior-
wardly and rearwardly and locked in adjusted
position by manipulating the securing nut 46 on
the bolt 45. The bracket 43 is provided with a
boss portion 41 bored horizontally to accom-
modate a tenon 48 formed upon a fixture 48,
the boss portion 471 of bracket 43 being split at
one side as shown at 58 and provided with a
bolt 51 which may be drawn down to secure-
ly hold the tenon 48 within the boss portion
47. By this means, the fixture may be adjusted
angularly with respect to the bracket 43. The
fixture 49 is formed with a hollow interior in
which is disposed suitable bearings (not shown)
adapted to support an arbor 52, the latter be-
ing. adapted to support cutters and other types
of tools to be ground upon the machine. A
locking means 53 is provided for securing the
arbor 52 in adjusted position in the fixture 49.
The arbor 52 is arranged for rotation in order
to bring various portions of a cutter or tool into
a position to be operated upon by the grinding
wheel.

The upper portion of the frame i0 is con-~-
ficurated to support the grinding wheel, means
for driving the wheel and an arrangement for
reciprocating the grinding wheel to carry on
grinding operations. Mounted upon the irame
(0 is a semi-cylindrical member 60 which mates
with a similarly shaped member 61, the mem-
bers- 60 and 61 being secured together by suit-
able means (not shown). The members 6 and
61 together provide a hollow chamber through
which extends an element or ram 63 which 15
arranged to carry or support the grinding wheel
and driving means therefor. The ram 63 is
formed at its forward extremity with a.ﬂange
64. which is secured to a plate 69. Mounted
upon the plate 65 is a member 66 which is formed
with a tenon portion 671 extending into a cylin-
drical central bore formed in plate 65 whereby
member 66 may be rotated with respect to the
plate 65 and ram 63. The member 68 is formed
with vertically extending ways (not shown) with-
in which is slidably mounted a cylindrically
shaped housing 68. The housing 68 is formed
with a hollow interior in which 1is disposed a
shaft or arbor 10 provided with a tenon 11 at
its lower portion, the latter being arranged to
support a grinding wheel 12. The arbor 10
is formed at its upper end with a cylindrical
tenon portion 74 terminating in a tapered shank
15 upon which is mounted a pulley 76, the latter
being held in position by means 0f a nut 11
threaded upon a projection formed on the shank
15. The grinding wheel supporiing arbor 10 1s
mounted in suitable anti-friction bearings 18 and
19 respectively disposed adjacent the tenons. Ti
and 14. Projecting rearwardly of the housing
68 at its upper portion is a member 8f which
is secured to a threaded: shaft 82, the latier
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ber 66. Disposed in the well 83 and having its
interior surface in threaded engagement with
the shaft 82 is a nut or sleeve 84, Formed upon
the sleeve is a worm wheel 85 having a threaded
bore in threaded engagement with the shaft 82
the worm wheel being driven by means of a worm

86 formed upon a shaft extending itransversely
of the grinding machine. The worm wheel 86

and supporting shaft are rotated by means of
5 hand wheel 89. By manipulation of the hand
wheel, the housing 68, grinding wheel 12 and
parts associated therewith may be elevaied or
lowered to regulate the relative position of the
srinding wheel in a direction axially of the arbor
10. |

The rear end of the ram 63 is formed with
a flanee portion 90 to which is secured a circular
plate §1. Disposed rearwardly of the plate 94
is a, member 92 having a centrally disposed tenon
93 fitting into a cylindrical opening formed In
plate 91. Extending through the hollow interior
64 of the ram 63 is a rod or shaft 9%, its forward
end being threaded as at 956 and extending into
a threaded bore in member 806, The rear ex-
tremity of shaft 95 is threaded as at 98 and is
adapted to receive a securing nut 98 provided
with a handle 180 for ease of manipulation,
When the nut 89 is “backed off,” this eflects a
release of member 66 with plate 65 and mem-
ber 92 with plate 2i so that the mechanism car-
ried by members 656 and 92 may be rotated or
radially adjusted about the axis of the shaft
65 for the purpose of changing the relative
angular position of the grinding wheel 12 with
respect to the axis of the ram 63.

Secured to the plate 92 is a bracket {33 upon
which is sunported a motor 104, the latter pro-
viding a driving means for the grinding wheel 12.
The motor is provided with a shaft (8% upon
which is supported a pulley 106. The belt 107
takes over the pulley T6 carried by the grinding
wheel supporting arbor 10 and the pulley (06
wherepy rotation is imparted to the grinding
wheel T2 when the motor 164 is energized. AS
will be scen froin Figure 1, the motor and its
mounting means carried by the plate 92 are also
moved to an angular position whenever the
members 66 and 92 are rotated about the axis of
shaft 853. When the grinding whe:z1 72 and the
driving means therefor have been adjusted to
the desired angular position they may be locked
in such position by drawing up the nut 98
through the medium of the handle (§0. A belt
eunard 81 and a cover 88 are provided which are
suvported upon rods 8% and upon the housing 68.

The ram 63 is arranged to be supported by
two groups of anti-friction bearing means (03
and 110 which in the emboediment illustrated avre
disposed beneath the ram 63 as particularly
shown in Figure 3, each of the groups of bearing
halls 188 and 110 being disposed in ways I
carried in the frame portion 68 and sscured
thereto by suitable means (not shown)., The
ways il1{ have longitudinally extending V-shaped
configurations {12 for the purposs of guiding the
bearing balls in a straight line. The ways I/
are preferably fabricated of hardened metal to
minimize wesayr. The lower portion of the ram
63 is provided with ways 1#d similar in shape
to the ways (1 which engage the hearing halls
in the manner shown in Figure 3. The ways 114
are securad to the ram 63 by means of cap
serews 115, The ways 114 are also preferably
made of hardened metal, |

Disposed above the ram 63 and carried by the
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frame member 61 are ways {1 having V-shaped
configurations 118 adapted for engagement with
spaced groups or series of bearing balls 119 and
{20 as shown in Figures 1 and 3. Secured to the
ram 63 is a pair of bars of hardened metal 121
each being adapted for engagement with one of
the groups of bearing balls 113 and {20 in the
manner shown in Figure 3. The ram 63 is also
provided with a longitudinally extending recess
(22 adapted to accommodate a bar or relatively
movable way member i23 which is arranged ior
1ateral slidable movement in the recess 122 and
is adapted for engagement with bearing balls I19
and {290 in the manner illustrated in Figure 3.
The ram 83 is formed with a plurality of spaced
wells or bores 125 within which are disposed
reciiient members 128 in the form of expansive
coil springs for exerting a pressure or bias trans-
versely against the way bar (23 to continuously
urge the latter into contact with the groups of
anti-friction members or bearing balls ({9 and
120. The way bar 123 is maintained in the re-
cess 122 by means of a plate or member 127 held
in place by a plurality of screws §28. |
As will be noted from Figure 3, the weight of
ram 82 and associated parts carried thereby in-
cludine the motor 184 and the grinding wheel
assembly is borne by the lowermost groups of
bearing balls i85 and {10, The upber groups of
anti-friction members 118 and {20 while oper-
ating as guiding means for the ram 3 are sub-
jected to substantially little or no weight of ram
assembly. Thus the pressure bias exerted by
‘har 23 under the influence of coil springs 126
acting in an angular direction as shown in Fig-
‘ure 3 provides a means for at all times wedging
the groups of bearing balls 119 and i20 between
the ways §17 carried by frame member 6i and
the ways 121 carried by the ram 63 so that any
tendency for vertical or lateral lost motion to
srise between the ram 63 and the frame mem-
bers 60 and §! is eliminated. Furthermore any
wear of the anti-friction members or the guid-
ing ways will be compensated by the automatic
“toke up” movement of the spring pressed bar
123. By this means the grinding machine is
rendered especially adaptable for accurate or
precision work as the ram 83 is at all times main-
tained against relative lateral or vertical move-
ment.
. An arrangement is provided in the embodiment
illustrated for reciprocating the ram by manual
means although other means may be utilized iI
desired. To this end, as shown in Figures 1
and 5, there is journaled in a bearing member
(29 in the upper end of frame {0 a transversely
extending shaft 138 upon which is mounted a
sector 131 secured to the shaft 130 by a -clamp-
ing screw 132 and a suitable key 133. The frame
{8 is of hollow configuration as shown in Fig-
ure 1, not only for the purpose of reducing the
weight of the grinding machine to a minimum
but to accommedate the ram actuating sector
{3f. The peripheral portion of the sector 13f is

provided with a plurality of teeth 124 which are-

adapted to mesh with teeth 135 formed on &
tocthed rack 136 carried by the rain 63.

Mounted upon the shaft 130 is a fitting 136
which is bored to accommodate a handle mem-
her 131 and having a manipulating knob [38.
The handle 131 is held in position by means of
a suitable screw (49, The fitting (36 is fric-
tionally held to the shaft 130 by means of a
knurled nut 138 cooperating with the threaded
end 139 of the shaft 130. It will be apparent
that movement of the handle 137 will actuate
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sector 131 and move the rack 136, the ram 63,
motor {04 and grinding wheel 12 in a fore and
oft direction so as to reciprocate the grinding
wheel into and out of engagement with the work
that may be carried by the supporting member
or work holder 52.

The groups of anti-friction members of bearing

balls 109 and {10 are held in proper spaced rela-

tion by means of a spacing plate or cage 140, the
plate being provided with independent circular
openings to accommodate the bearing balls and
a slot to accommodate the rack 136. The upper-
most groups of bearing balls 119 and {20 are held
in proper spaced relation by means of a spacing
plate (42 which, like the plate 140 is provided
with two groups of circular openings 44 as shown
in Figures 4 and 6 to receive the bearing balls
and retain them in slightly spaced relation at all
times to minimize friction. The central portion
of plate 142 is provided with a slot 143 as shown

in Figure 1 to accommodate a pin 144 carried by

the frame member 61. The pin 144 cooperating
with ’the slot in plate 142 serves as a guide for the
plate to limit the movement thereof, thus main-
taining the groups of anti-friction members at
all times in proper spaced relation in the ways.

Means are provided to prevent the ingress of
dust, abraded metal particles and other foreign
material from reaching the antfi-friction bearing
members and associated elements. To this end
there is secured to the ends of the frame mem-
bers 60 and 81 bellows-like members 145 and 146
which are respectively connected to the plate
91 and to member 66. The bellows-like members
(35 and 148 are made of flexible material such as
fabric or rubber and are extensible and con-
tractable to permit the reciprocating of the ram
63 and members carried thereby. The bellows-
like members at all times provide closed cham-
bers for the ram supporting mechanism con-
tained within the frame of the grinding machine.

Secured to the forward wal]l of the frame 10 is

a ‘bracket 148 which supports a fitting 149 pro-

vided with g grinding wheel truing tool or dia-
mond 198. The fitting 149 and diamond 150 are
adjustable in order that the diamond may be
broucht into cooperative relation with the grind-

‘ing wheel 12.

It is apparent, that within the scope of the in-
vention, modifications and different arrange-

-ments may be made other than is herein dis-

closed, angd the present disclosure is illustrative
merely, the invention comprehending all vari-
ations thereof. | |

What I claim is:

1. In combination, a support member, a mem-
ber mounted for reciprocable movement on said
support member, said support member having a
way thereon at one side thereof and said mem-
ber having an opposed way, a series of bearing
balls disposed between and in contact with said
two opposed ways, said support member having
g second way at another side thereof and said
member having a second way opposed to the sec-
ond way of said support member, a second series
of bearing balls disposed between and in contact
with the two second opposed ways, one of said
second ways comprising a fixed bar fixed to its
respective member, and a movable bar, both bars
extending longitudinally of said raceway, and
spring means engaging said movable bar and re-
siliently holding said movable bar in engagement
with said second series of bearing balls.

2. In combination, a suppori{ member, a meme

‘ber mounted for reciprocable movement on said
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support: member; and: means -for-slidably mount-

ing:said member for reciprocating movement on
sald. support-member comprising a V-shapea way
carried by said support member, an opposed V-
shaped way carried by said member at one side
thereof, a series of bearing balls disposed beiween
and i contact. with: said: two opposed ways, a
second: V-shaped way carried by said support
member,. 3. second V-shaped way carried by said
member at another side thereof and opposed to
the first-named: second V-shaped way, a second
series; of bearing balls: disposed befween and in
contact. with: the two second opposed ways, one
of said V-shaped ways. comprising a fixed bar
fixed to: its respective member constituting one
leg of its V-shape, and a movable bar constitut-
ing the other leg of its. V-shape, and spring means
engaging said movable bar and resiliently biasing
‘said- movable bar constantly Into enn‘agement
W1th said second. series. of bearing balls.

3. In combination, a support member, a mem-

'ber.. mounted for reciprocable movement on sald
support. member, and means for slidably mbunt-
ing said membper for reciproecating movement on
sald suppori member comprising a vV-shaped way
carried. by said support member, an orposed V-
shaped way carried by said member au one side
thereof, a.series of bearing balls aisposad between
and in contact with said two opposed ways, a sec-
ond V-shaped. way carried by said member at tne
opposite side of said member, a seccnd V-shaped
way carried by said support member and op-
posed to.the second V-shaped way carried by said
member, a second series of bearing balls disposed
between.and in contact wicth the two second op-
-posed ways, one of said V~-shaped ways compris-
ing a fixed bar fixed to its.respective member con-
-stituting one leg of its V, and a movable kar con-
-stituting the other leg of ifs V, and spring means
-engaging said. movable bar and resiliently biazing
said movable bar constantly into engagement
with: said second series of bearing balls.

4. In combination, a support, a ram mounted
upon the support for horizontal reciprccating
movement relative thereto, two bearing raceways
carried by salid support and disposed, respeciive-
ly, above.and beneath said ram, two bearing race-
ways carried by said ram and dilsposed, respec-
-tively, at the upper and lower sides thereof and
- opposed, respectively, to the two.raceways on said
-support, groups of bearing balls disposed be-
tween and in engagement with opposed . raceways,
.the: upper raceway on said ram comprising two
bars that extend longitudinally of said upper
raceway and at least one of which is movable,
said bar engaging the upper group of hearing
balls.in: a plane angulariy disposed with respect
to a plane passing.through the loci of movement
‘of the upper and lower groups of hearing balls,

and a plurality of springs engaging said one mov-
“able bar and constantiy. biasing said har into.en-
- gagement with said urper group of bearing balls.

5. In. combination, a. suppert having. a sub-
stantially horizontal passage therethrough, a ram
reciprocable longitudinaily in said passage, bear-
ing means. supporting said ram for reciprocating
movement in said passage comprising a generaily
 V-shaped.raceway on said support beneath said
ram angd extending longitudinally of said ram, an
“opposed.generally V-shaped raceway on said ram
“at the lower side thereof and. extending iongi-
tudinally of said ram, a series of bearing balls
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disposed  between and in contact with. said op-
posed raceways, a generally V-shaped raceway
carried by said suppert and disposed above said

‘ram angd extending longitudinally thereof, a gen-

erally V-shaped raceway carried on the upper side
of sald ram and disposed longitudinally thereof
and opposed to the last-named raceway, a second

series of bearing balls disposed between and in
contact with the two last-named raceways, the
upper raceway on said ram comprising a bar fixed
t0 said ram and extending longitudinally thereof
and disposed at one cide of o plane bizecting said
raceway, 2 secend har movably mounted on said
ram ang extending longitudinally thereof and
disposed at the opposite side of said plane, and
resilient means dispocsed between said second bar
and sald ram and pressing normally against said
second bar and holding the second bar resiliently
constantly in engagement with said second series
of bearing halls.

0. In. combination with a. grinding machine
having a frame, and a ramm reciprocakle hori-
zontally on sald frame and carrying a grinding
wheel and driving means therefor, of means for
supperting. sald ram for reciprocation on said
irame comprising a pair of generally V-shaped
raceways carried by said frame and extending
longitudinally of said ram and disposed, respec-
tively, above and below said ram, a generally V-
sh pea raceway carried by said ram at the lower

de thereotl and extending longitudinally thereof
ﬂfﬂ orposed to the lower of said pair of raceways
carried by the frame, a generally V-shaped race-
way carrieqa by said ram at the upper side there-
of and extending longitudinally thereof and op-
wosed to the upper of the two raceways carried
by the frame, a ceries of bearing balls between

ano in contact with the two opposed lower race-

vays, and & series of bearing balls between and
i contact with the two opposed upper raceways,
the upper raceway on said ram comprising a bar
that is aisposed iongitudinally of said ram at one
side of a plane bizecting all said raceways, and
gpring means carried by said ram and acting on
sald ar in a Girection normal thereto to bias said
bar constantly into engagement with said second
series of bearing bhalls.

CLIFFORD L. GARRISON.
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