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This invention relates to machine tools and particularly
to mechanical power drives for the tabie thereof.

In machine tools the work-holding table js usually
mounted for longitudinal reciprocation so that the table
may be either set in a particular position or moved back
and forth in the course of a work-performing operation.
Machine tools of the aforesaid character are of two general
types insofar as the operation of the table may be con-
cerned, the machine tools in smaller sizes being provided
in most instances with manually operable means for recip-
rocating the table, while in larger machine tools intended
for automatic heavy duty operation, power means is
usually provided for reciprocating the table. The power
means may take the form of a hydraulic actuator or may
be of a mechanical character, and it is to mechanical
power drive for machine tool tables that the present inven-
tion is directed.

The prior mechanical power drive for machine tool
tables have, in most instances, been fairly elaborate both
in their mechanical structure and in the control thereof,
and it is the primary object of the present invention to
enable such a mechanical drive for a machine tool table
to be relatively simple in character while at the same time
achieving efficient table actuation and being capable of
conventional control. More specifically, it is an object of
the present invention to provide a mechanical power drive
for machine tool tables where the various components of
the drive are so distributed or located that efficient opera-
tion is attained and undue concentration of eccentric
weight on the table is avoided.

Other and related objects of the invention are to pro-
vide a mechanical power drive for machine tool tables
that is adapted particularly for smaller sizes of machine
tools and which is adapted for incorporation in such
machine tools in a way that preserve substantially the
same normal manner of manual actuation while enabling
the table to be mechanically driven when this is desired.

A related object of the invention is to provide such a
mechanical power drive that may be effectively and con-
venienily controlled either manually or by table dowels,
and which may also be controlled by safety stop mech-
anisms to disconnect the drive when the table has reached
one or the other of the two limits of travel.

Other and further objects of the present invention will
be apparent from the following description and claims,
and are illustrated in the accompanying drawings, which,
by way of illustration, show a preferred embodiment of
the present invention and the principles thereof, and what
is now considered to be the best mode in which to apply
these principles. Other embodiments of the invention
embodying the same or equivalent principles may be
used and structural changes may be made as desired by
those skilled in the art without departing from the inven-
tion. -

In the drawings: -

FIG. 1 is a right hand perspective view of a vertical
milling machine embodying the mechanical power table
drive of the present invention;

FIG. 2 is an enlarged front perspective of a portion of
the machine tool table; .

FIG. 3 is a front elevationa] view of the table and the
related drive means;
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FIG. 4 is a horizontal sectional view taken through
the table and illustrating details of the drive;

FIG. 5 is a vertical sectional view taken substantially
along the line 5—5 of FIG. 4; .

FIG. 6 is an end elevational view of the table, the view
being taken partially in vertical section to illustrate internal
features of the drive mechanism;

FIG. 7 is a vertical sectional view taken substantially
along the line 7—7 of FIG. 6;

FIG. 8 is a plan view, taken partially in section, and
illustrating the start-stop clutch and the related safety stop

. mechanisms;
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FIG. 9 is a schematic perpsective view illustrating the
structure shown in FIG. 8; and

FIG. 10 is a fragmentary vertical sectional view of
one of the latching plungers shown in FIGS. 8 and 9.

For purposes of disclosure the invention is herein illus-
trated as embodied in a vertical milling machine 25 having
a rectangular base 26 with an upstanding column 27
located on the rear portion of the base 26. At its up-
per end the column 27 has a head 28 supported forwardly
of the column by means of an adjustable ram 29 and
the head 28 includes driving means whereby a spindle
30 in the head may be driven. Beneath the head 28,
an elongated reciprocable work-supporting table 35 is-
carried on a saddle 36, and the saddle in turn is sup-
ported on an adjustable knee 37. The knee 37 is arranged
in the usual manner for vartical adjustment along guide--
ways 27W formed on the forward face of the column 27,
and such adjustment is attained through the use of con-
ventional adjusting means including an operating handle

- 37H.

The saddle 36 is arranged for adjustment toward and
away from the front of the column and is guided in such
adjustment by adjusting means including a handle a 36H
in the form of a hand wheel disposed at the forward
end of the knee 37. The table 35 is guided in its longitu-
dinal movement across or along the top of saddle 36 by
means including ways 36W as indicated in FIG. 6 of the
drawings. :

The actuation or movement of the table 35 longitu-
dinally across the saddle 36 is accomplished by means in-
cluding a table feed screw 49 that is rotatably mounted
on the lower side of the table as will be described in some
detail hereinafter, and the screw 40 engages a stationary
nut 41 that is fixed to the top of the saddle 36, as will
be evident particularly in FIGS. 4 and 6 of the draw-
ings. It is by rotation of the screw 40 that the longitu~
dinal movement of the table 35 is produced, and the
mechanical power drive of the present invention is ar-
ranged to drive the screw 4@ in one direction or the other.
to produce the desired movement of the table 35.

In providing the mechanical power drive under the
present invention, such drive is made up in several units
that are associated with each other and with the various
elements of the machine to produce the desired drive and
control for the drive. Thus, as will be evident in FIG.
1, the mechanical power drive comprises a power unit
45 mounted at the right side of the column 27 on the
base 28, and this power drive is connected to a main feed
clutch unit 46 that is supported on the right hand side of
the saddle 36 beneath the right hand end of the table
35. The main feed clutch unit 46 has its power output
operatively associated with a main reversing clutch unit
47 that is mounted on the right hand end of the table
35 and which includes a three position reversing control
handle 47H. The main feed clutch unit 46 has the con-
trol element of the cluich thereof associated with a main
clutch control unit 48 that is mounted on the forward
face of the saddle 36, and the main clutch control unit
48 includes a main operating handle 48H whereby the
clutch of the unit 46 may be engaged, a quick release
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handle 48R for releasing the related cluich quickly when
the occasion arises, and a pair of release plungers 43-1
and 48-2 that are adapted to be operated, respectively,
by table dogs 49 to release or disengage the feed clutch
when the table 35 reaches one end or the other of the
desired table stroke.

The drive unit 45 is made up of a drive motor 45M
and a change-speed gear box 45C that are carried on a

frame 45F supported on the column and the base at one

side thereof. . The motor 45M is belt-connected to the in-
put of the change-speed gear box and the output thereof
is connected through an overload release clutch 5§ which
has a universal joint connection 51 with one end of a
telescoping drive shaft 52 that extends forwardly and con-
nects with the main clutch unit 46. At its forward end,
telescoped drive shaft 52 is connected by a universal
joint. 53, FIG. 6, to an input shaft 54 that is supported
in bearings 54B in the lower housing 146 of the unit 46.
Within the housing 146 the shaft 54 has a bevel pinion
55 that is meshed with a bevel gear 56 that is keyed to
a transverse shaft 57, FIG. 7, mounted in the-housing
146.

The gear 56 is disposed near one end of the shaft 57,
and near its other end, the shaft 57 has a clutch sleeve
58 that is keyed to the shaft 57 and which has clutch
teeth 58T formed on the left hand end thereof, as viewed
in. FIG. 7. The clutch member 58 is adapted to be
moved back and forth between its released position as
shown in FIG. 7 and an engaged position where the teeth
58T engage clutch teeth 59T formed on a gear 59 that is
mounted loosely on the hub of the bevel gear 56 and ad-
jacent or opposite one end of the clutch member  58.
Thus, when the clutch member 58 is shifted to the left,
the gear 59 is driven, and when it is thus driven, the
rotation thereof is transmitted to an intermediate gear
60 that is‘mounted on a shaft 63S that is parallel to the
shaft 57 and disposed upwardly thereof in an upper
housing portion 246 of the unit 46. It is from the gear
60 that the table actuating screw 40 is driven, as will be
described.

The unit 46, as above pointed out, constitntes a main
feed clutch unit for the drive of the table 35, and the
clutch member 58 is shifted between its engaged and
disengaged positions by a conirol shaft 61 that is Jocated
above and transversely of the clutch member 58 so that
the shaft 61 extends forwardly to a point just beyond
the forward edge of the saddle 36. The shaft 61 is sup-
ported at its rear end in the housing section 146, and with-
in the housing section, the shaft 61 has a clutch-operating
gear 62, the gear teeth thereof being located in an inter-
mediate portion of the member and the end portions of
the member being in the nature of cylindrical bearing
surfaces that ride in cooperating bearing surfaces in the
housing section 146. Within the housing 146 the gear
62 has the teeth thereof meshed with the teeth of a cir-
cular rack S8R that is formed on the external surfaces
of the clutch member 58 so that by rocking movement
of the shaft 61, the clutch member 58 may be engaged
and disengaged as desired.

The housing section 246 of course houses the gear 60
and is formed on a relatively long mounting plate 346
which may be secured to the end of the saddle 36 by cap
screws 346C. Near its forward end, the mounting plate
has a downwardly projecting cylindrical bearing 61B
through which the forward end of the shaft 61 projects,
and a bearing collar 61C is pinned rearwardly of the
bearing 61B, while an operating arm 61A is pinned or
otherwise secured to the forward end of the shaft for
imparting the desired rocking movement to the shaft 61
as will be described.

It has been pointed out that the gear 60 acts in the
drive of the table screw 40, and in accomplishing this,
the gear 60 is drivingly connected to a horizontal drive
shaft 140 that is mounted in the table parallel to the
screw 40. The shaft 140 has a drive gear 160 slidably
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keyed thereto, as shown in FIGS. 6 and 7, the gear 160
being mounted in an upper portion of the housing sec-
tion 246 and being meshed with the gear 60. The drive
shaft 140 of course moves longitudinally with the table
35 as will be described hetreinafter, while the gear 166
remains in the same location in the housing section 246,
but the driving connection between the gear 160 and the
table drive shaft 140 is maintained during such movement
by the slidable splined or keyed connection between these
elements.

The present power drive for the table is one which
may be incorporated in machine tools of the kind which

-normally have a manual table actuating mechanism, and

this ‘incorporation of the present power drive may be
accomplished with but minor changes or substitutions
in the mounting of the screw 40 in the table. Thus,
tables of the kind employed in such machine tools nor-
mally comprise a relatively large casting having the:
bottom portions thereof formed to provide the necessary”
port.ions of the ways 36W, and at the ends of this table’
casting, it is the practice to provide end plates in which
the table actuating screw is mounted. Under the present
invention, the left hand end of the table 35 may be pro-
vided with an end plate 135 that is in most respects the
same as would be used for a manual table actuating ar-
rangement, the only change necessary being the provision
of a flanged bearing 65 in the end plate 135 to receive
and support one end of the table drive shaft 140. The
usual thrust bearing arrangement 66 for supporting the
left hand end of the screw 40 may be used, and the left
hand wheel 67 may be the same as employed where the
usual manual table operation is used.

At the other end of the table 35, however, the usual
epd plate is not used, and a special end plate 147 is pro-
vided on which a hollow housing 247 is provided to
afford the housing of the reverse control unit 47 of the
machine tool. Thus the screw 40 that is used in the
power table drive of the present invention is somewhat
longer than that which is used for the conventional
manual drive, and the right hand end thereof is formed
without threads where it projects beyond the end plate
147 and into and through the housing 247. The right
hand end of the screw 40, outside of the housing 247,
has a hand wheel 167 thereon so that the hand wheels 167
and_*ﬁj may be utilized to manually adjust the longitudinal
position of the table in the same manner as with the usual
hand operated table drive.

The other and right hand end of the table drive shaft
40 is supported in the right hand end wall 247W of the
hopsmg 247 by means of a flanged sleeve bearing 165, and
ad;acent to the end wall 247W of the housing 247, the
drive shaft 140 is drivingly connected to the drive screw
40 by means of a reversing clutch mechanism 70 that is;
governed z'm'd controlled by the reversing lever 47H.

.In providing for the drive of the screw 40 from the:
drive shaft 140, a cluster gear 71 is keyed on the drive:
§h‘aft 140 adjacent the right hand end thereof as viewed'
in FIG 4, and this cluster gear has a forward drive:
Pinion 71F at its left hand end and a reverse drive:
pinion 71R near its right hand end, the reverse pinion:
7IR being of a somewhat smaller pitch diameter than:
the forward drive pinion 71F. The reverse drive pinion:
71R is meshed with a transmitting pinion 72, FIG. 5,
that is mounted on i stub shaft 73 adjacent to the right
hz.m_d end wall of the housing 247, and the transmitting
pinion 72 is in turn meshed with a gear 74 that is loosely
mounted on the screw 460 in a fixed longitudinal position
as will be evident in FIG. 4, and the gears 74 and 75 are
of course spaced a substantial distance from each other
in a direction longitudinal of the screw 40. It is within
this space that the clutch mechanism 70 is provided.

Thus, the clutch includes movable or shiftable clutch
member 70C that is keyed to the screw 40 for movement
longitudinally thereof, and the adjacent faces of the gear
75 and the clutch member 70C have forward driving
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clutch teeth 75T formed thereon, while the adjacent faces
of the gear 74 for the other end of the clutch member
70C have reverse driving clutch teeth 74T formed there-
on. The relationship is such that when the clutch mem-
ber 78C is in its central or mid-position, both sets of
clutch teeth are disengaged, while shifting movement of
the clutch member to the left in FIG. 4 engages the for-
ward driving clutch 75T, while movement of the clutch
member to the right in FIG. 4 engages the reverse driv-
ing clutch teeth 74T. When the clutch member is in
its intermediate position, the table driving screw 40 may
be operated manually with the same ease and for the
same purpose as the usual manual table operating means.

The clutch member 70C is shifted between its three posi-
tions by the operating handle 47H which is secured by
means such as a set screw 778 to a clutch operating shaft
77 that extends rearwardly through the front wall of the
housing 247 as shown in FIG. 5 of the drawings. A
spring detent 177 in the handle 47H is adapted to be en-
gaged with any one of three recesses 277 formed in a pad
on the forward face of the housing, thereby maintaining
the handle 47H in its forward position, its reverse posi-
tion, or its neutral position. The shaft 77 has a pinion 78
secured thereto by a set screw 78S, the pinion 78 and the
set screw being accessible through an opening in the bot-
tom of the housing 247, and the pinion 78 is engaged
with an annular rack 170C that is formed on the clutch
member 76C, as will be evident in FIG. 4 of the drawings.

As hereinbefore pointed out, the main clutch member
58 is operated primarily under control of the handle
48H, and this handle 48H is mounted on top of the unit
48 which basically takes the form of a relatively large
metal block 148 that is secured to the forward face of
the saddle 36 by cap screws 48S that extend rearwardly
through the block and into the saddle 3¢. The handle 48H
is mounted on the extended upper end of a shaft 81,
FIGS. 8 and 9, that is rotatably in the block 148, and
within the block near the lower surface thereof a rela-
tively large gear 82 is fixed on the shaft 81 in such a posi-
tion that the teeth on the rear edge of the gear 82 are
meshed with teeth of the annular rack 83 that is fixed
on a horizontal clutch operating rod 84. The annular
rack 83 and the clutch operating rod 84 are slidably dis-
posed in a mounting bore 85 that is extended hori-
zontally into the block 148 from the right hand side
thereof, as viewed in FIGS. 8 and 9, and within the bore
85 an expansion coil spring 86 is disposed in surround-
ing relation to the rod 84 so that the left hand end of the
spring acts against the end of rack 83 while the right
hand end of the spring acts against a closure nut 85N
that surrounds the Tod 84 and is threaded into the bore
85. The clutch operating rod 84 is thus constantly urged
to the left as viewed in FIGS. 8 and 9 and such left hand
movement of the rod 84 is effective to move the clutch
member 58 to its disengaged position. This result is at-
tained through a connection linkage extended from the
rod 84 to the end of the clutch operating arm 61A. Thus
the outer end of the rod 84 has a head 87 fixed thereon
so as to extend downwardly, and a rod 88 is pivoted at
87P to the head 87 and is extended horizontally from the
pivot 87P to the right and is pivotally connected at 88P
to the end of the arm 61A, as shown in FIG. 3 of the
drawings.

‘With the arrangement thus provided, the clutch member
58 may be engaged by movement of the handle 48H to
the rear in FIGS. 8 and 9, thus to impart clockwise
movement to the gear 82, and under the present invention,
the gear 82 is maintained in its clutch-engaging posi-
tion by releasable latch means that may be released either
by the safety release lever 48R or by actuation of either
of the automatic control plungers 48-1 or 48-2. Also,
the clutch-operating gear 82 is latched in its clutch releas-
ing position during the actuation of either of the auto-
matic control plungers 48-1 or 48-2 to prevent further
travel of the table towards the control plungers, thus

6

eliminating possible damage should an attempt be made
to actuate the control handle 48H.

In accomplishing the latching action, the gear 82 has
a pair of bores or sockets 89E and 89D formed therein
for selective engagement by a pair of latching plungers
98E and 96D that are mounted on vertical axes in the
block 148, as will be evident in FIGS. 8 and 9.

The plungers $8E and 99D are similarly mounted and

' one of these plungers is dllustrated in detail in FIG. 10,
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Thus, with respect to the plunger 90D, such plunger is
mounted on the lower end of a cylindrical carrier 91D
that is mounted in turn for vertical movement in a guide
bore 92D. The plunger 99D has a head 191D at its
upper end, and this head is slidable in a bore 93D that
is extended upwardly through the bottom of the plunger
91D. A sleeve nut 94D surrounds that portion of the
plunger 96D that is below its head and is threaded
into the bore 94D so as to guide the plunger 99D and
limit its downward movement with respect to the car-
rier 91D. When the plunger 96D is in its lowermost
position in its carrier, the lower end of the plunger 96D
projects somewhat below the lower end of the carrier
and may be engaged with the bore 82D to latch the gear
82 against rotation. A spring 93D Jocated within the
bore 93D wurges the plunger toward its projecting po-
sition in which it is shown in FIG. 10. When the car-
rier 91D is moved downwardly, the plunger $6D or-
dinarily strikes the flat upper surface of the gear 82 so
that the plunger assumes a retracted position, the lower
end of the carrier 91D at this time being in engagement
with the upper surface of the gear 82. Then when the
gear §2 is rotated to bring the bore 88D into position
beneath the plunger, the spring $5D urges the plunger
downwardly to its latching position.

The two carriers 91D and $1E are interconnected for
actuation in unison in opposite directions so that one
of the latching plungers is rendered ineffective while the
other is conditioned for latching operation when the re-
lated latching bore is moved into position beneath the
conditioned plunger. Such actuating mechanism includes
an elongated pinion 95 that is disposed in a bore 95B
that is extended forwardly through the rear surface of
the block 148, this bore 95B serving to support the pinjon
95 for rotation and being intersected at the opposite sides
with the vertical bores in which the carriers 9iE and
51D are mounted. The forward end portion of the elon-
gated pinion 95 is meshed at its opposite sides with an-
nular racks that are formed on the upper end portions
Thus, as viewed in FIG. 9, rotation of
the pinion 95 in a clockwise direction serves to retract
the carrier 91E and thus uniatch or release the plunger
90E while at the same time moving the carrier 91D
downwardly so as to condition the plunger 99D for latch-
ing operation. This released and conditioned relation-
ship of the two latching plungers is reversed by rota-
tion of the pinion 95 in a counter clockwise direction.

Jt has been pointed cut that the release of the feed
cluich may be accomplished either by the handle 48R or
by either of the plungers 48-1 or 482, and in accom-
plishing such operation, elongated pinions 96 and 97 are
positioned in bores $6B and 27B that are extended for-
wardly dfrom the rear surface of the block 148. The
bores 95B and 96B at 97B have their axes located in a
common horizontal plane, and these bores overlap so that
the middle pinion 96 is meshed with the left hand pinion
95 and with the right hand pinion 97 as viewed in FIG.
9. The pinion 97 is mounted on a horizontal shaft 98
that extends through the pinion 97 and is pinned thereto
at 98P at its forward end, and the shaft 98 has the han-
dle 48R fixed thereon at its forward end so that the han-
dle 48R extends to the right from the shaft in a general-
ly horizontal direction. Thus, by moving the handle 48R
downwardly, the pinion 97 is rotated in a clockwise di-
rection, and through the intermediate pinion 96, this im-
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parts similar clockwise rotation to the pinion 95. The
plunger 90E is thus withdrawn upwardly to unlatch the
gear 82, and the spring 86 then becomes effective to re-
lease the feed clutch, and at the same time the gear 82
and the handle 48H are rotated in a counterclockwise
direction to the position shown in FIG. 9 whereupon the
conditioned latching plunger 96D enters the bore 89D
and latches the feed clutch in its disengaged relationship.

Upon release of the handle 48R, the pinion 95 is
caused to rotate in a counterclockwise direction by the
decompressing of the spring 101, which will be covered
hereinafter. This releases the latching plunger 96D and
conditions the latching plunger 90F for operation. When
it is again desired to engage the feed clutch, the operator
may then move the handle 48H rearwardly until the bore
89E moves into position beneath the conditioned laich-
ing piunger 90E. The feed clutch is thus engaged, and
the latching plunger 90E becomes effective to retain the
gear 82 in position, thus to hold the feed cluich engaged.

The control plungers 48-1 and 48-2 are also effective
to release the latching plunger 90E, thus to permit the
feed clutch to disengage. In accomplishing this, the two
control plungers 48—1 and 48-2 are mounted in opposite
ends of a horizontal bore 99 that is extended entirely
through the block 148 mear the rear face thereof, and
this bore intersects the upper portions of the bores 938,
96B and 97B. With this arrangement, circular racks 19%
formed on the inner end portions of the plungers 48-1
and 48-2 may and do engage the pinicns 95 and 99, re-
spectively. In this respect it is noted that the pinion 97
is grooved at 97G as shown in FIGS. 8 and 9 so that there
is no engagement between the rack 10¢ of the plunger
48-2 and the pinion 97. The adjacent ends of the
plungers 48-1 and 48-2 have an expansive coil spring
101 acting therebetween, thus to tend to move the plung-
ers 48-1 and 48-2 into their projected positions where-
in they extend considerably beyond the opposite sides
of the block 148, but such outward movement is limited
by reason of the engagement of the racks 160 with re-
spective pinions 95 and 96 and the rotation of these pin-
ions in turn being limited by the range of movement of
the carriers 91E and $1D.

Thus, if the plunger 48-2 is pressed inwardly, it acts
to impart counter-clockwise rotation to the pinion 95 so
that the pinion $5 will be rotated in a clockwise or re-
leasing direction. The latching plunger 98E will thus be
released and the feed clutch will be moved to its released
relationship.

Similar clutch releasing operation results from actu-
ation of the plunger 48—1 which is directly meshed with
the pinion 95 so that the pinion will be operated in a
clutch-releasing or clockwise direction. Thus the cluich
may be released by actuation of either of the plungers
48-1 or 48-2 or by actuation of the safety release han-
dle 48R.

From the foregoing description it will be apparent
that the present invention provides a new and improved
mechanical power drive for machine tool fables, and it
will also be evident that the power drive of the present
invention is afforded by a plurality of individual units
that may be mounted in a distributed relationship on the
machine tool in such a cooperating relation that. the
power drive for the table is rendered effective without
changing the usual manual operation of the table.

It will also be evident that the present invention pro-
vides a mechanical power drive for machine tool tables
wherein the weight distribution of the power drive ele-
ments is unusually advantageous, and in particular that
the power drive of this invention may be incorporated in
a machine tool without imposing undue eccentric load
on the reciprocating table.

It will also be evident that the present invention pro-
vides a mechanical power drive for machine tool tables
wherein a new and improved control unit serves to govern
the feed clutch and to provide the desirable safety features
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in such contro!l. The safety control of the present inven-
tion is simple in character and compact in form so that it
may be mounted on the forward face of the saddle of a
vertical milling machine in the space that is customarily
available forwardly of the saddle. The safety control is
such that a single clutch releasing element may be actu-
ated either by the operator or by table dogs at the ends of
the maximum table stroke, or at the end of a pre-set work-
ing stroke, and this is accomplished by means of a simple
mechanical character so as to assure continued reliability
of operation.

Thus, while we have illustrated and described a
preferred embodiment of our invention, it is to be under-
stood that changes and variations may be made by those
skilled in the art without departing from the spirit and
scope of the appending claims.

We claim:

1. In a machine tool having a support and an elongated
table reciprocable longitudinally on the support, the im-
provement which comprises a feed screw and a parallel
table drive shaft extended longitudinally of and beneath
the table, a fixed nut on the support in threaded relation
to the feed screw, hand wheels on the ends of the screw
for manual operation thereof, means including a revers-
ing clutch for connecting said drive shaft and screw, said
clutch having a neutral position wherein said screw is free
for manual operation, power drive means for said table
drive shaft, and an output gear disposed in slidable keyed
relation with respect to said table drive shaft.

2. In a machine tool, a support having an elongated
table mounted for longitudinal reciprocation thereon, a
drive shaft and a feed screw rotatably mounted in parallel
relation beneath said table and extended longitudinally
thereof, a nut fixed to said support and through which said
feed screw is threaded, a means including a reversing
clutch for driving said screw in one direction or the other
from said drive shaft, a transmission gear housing mount-
ed on one end of said support beneath said table and hav-
ing a terminal gear therein in splined association with said
drive shaft, an input shaft in said gear housing, means
including a main feed clutch in said transmission hous-
ing for connecting said input shaft to said terminal gear,
a control lever mounted on said support for engaging said
main cluteh, spring means urging said main clutch to dis-
engaged relation, latch means on said support operable to
latch said main clutch in its engaged relation, and means
for releasing said latch means.

. In a machine tool, a support having an elongated
table mounted for longitudinal reciprocation thereon, an
end housing connected to and extended from one end of
the table, a drive shaft and a parallel feed screw extended
beneath said table longitudinally thereof and into said
end housing and journalled at their opposite ends in said
housing and at the other end of the table, a nut fixed to
said support and through which said feed screw is thread-
ed, means in said end bousing including a reversing clutch
for driving said screw in one direction or the other from
said drive shaft, a transmission gear housing mounted on
one end of said support beneath said table and having a
terminal gear mounted therein in splined association with
said drive shaft, an input shaft in said gear housing,
means including a main clutch in said transmission hous~
ing, a contro] lever mounted on said support and opera-
tively connected to said main clutch for engaging the
same, spring means urging said main clutch to disengaged
position, latch means on said support operable to latch
said main clutch in its engaged position, and means for
releasing said latch means.

4. A machine tool having a support with a table recip-
rocable thereon and a mechanical power drive for the
table including a reversing clutch and a feed clutch, the
improvement which is characterized by the provision of a
feed clutch control unit mounted on said support and in-
cluding a connecting linkage extended to said feed clutch
and spring means acting on said connecting linkage to
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normally urge said feed clutch to its disengaged relation,
a clutch control handle on said control unit effective to
shift said linkage in a clutch-engaging direction against
the action of the said spring means, latch means for latch-
ing said linkage in its clutch-engaging position, a safety
release handle on said unit for disengaging said latch
means, and a pair of control plungers forming part of
said unit and adapted to be engaged and actuated by dogs
on said table, and means connecting said plungers to said
latch means for releasing said latch means when either
one of said plungers is actuated by a table dog.

5. A machine tool having a support with a table recip-
rocable thereon and a mechanical power drive for the table
including a reversing clutch and a feed clutch, the im-
provement which is characterized by the provision of a
feed clutch control unit mounted on said support and
including a connecting linkage extended to said feed
clutch and spring means acting on said connecting linkage
to normally urge said feed clutch to its disengaged rela-
tion, a clutch control handle on said control unit effec-
tive to shift said linkage in a clutch-engaging direction
against the action of said spring means, a first latch for
latching said linkage in its clutch-engaging position, a sec-
ond latch for latching said linkage in its clutch-disengag-
ing position, a latch control means for rendering one or
the other of said latches effective, safety release handle
on said unit for operating said latch contro] means, and
a pair of control plungers forming part of said unit and
adapted to be engaged by dogs on said table, and means
connecting said plungers to said latch control means for
releasing said first latch and rendering said second latch
effective when either one of said plungers is actuated by a
table dog.

6. In a machine tool having a support and an elongated
table reciprocable longitudinally on the support, the
improvement which comprises a feed screw and a parallel
table drive shaft extended longitudinally of and beneath
the table, a fixed nut on the support in threaded relation
to the feed screw, hand wheels on the ends of the screw
for manual operation thereof, means including a reversing
clutch for connecting said drive shaft and screw, said
clutch having a neutral position wherein said screw is free
for manual operation, a housing secured to said support
and having an ouiput gear therein disposed in slidable
keyed relation with respect to said table drive shaft, a
feed clutch in said housing having driving and driven
clutch elements with said driven clutch element in general
relation to said output gear for driving the same, one of
said clutch elements being shiftable between engaged and
disengaged relationships with the other clutch element,
a control unit mounted on said support and having a clutch
operating rod operatively connected to said shiftable clutch
element for engaging and disengaging the feed clutch, a
spring acting on said rod to disengage the feed clutch,
a clutch operating lever operable to shift said rod to engage
the feed clutch, a latch on said support for latching the
rod in its clutch-engaging position, a pair of plungers
mounted on said support for engagement by table dogs
at the opposite ends of the table movement, and means
operated by and upon operation of either of said plungers
to release said latch.

7. In a machine tool having a support and an elongated
table reciprocable longitudinally on the support, the im-
provement which comprises a feed screw and a parallel
table drive shaft extended longitudinally of and beneath
the table, a fixed nut on the support in threaded relation
to the feed screw, means including a reversing clutch for
connecting said drive shaft and screw, a housing secured
to said support and having an output gear therein disposed
in slidable keyed relation with respect to said table drive
shaft, a feed clutch in said housing having driving and
driven clutch elements with said driven clutch element in
general relation to said output gear for driving the same,
one of said clutch elements being shiftable between
engaged and disengaged relationships with the other clutch
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element, a control unit mounted on said support and hav-
ing a clutch operating rod operatively connected to said
shiftable clutch element for engaging and disengaging the
feed clutch, a spring acting on said rod to disengage the
feed clutch, a clutch operating lever operable to shift said
rod to engage the feed clutch, a latch on said support for
latching the rod in its clutch-engaging position, a pair of
plungers mounted on said support for engagement by
table dogs at the opposite ends of the table movement,
and means operated by and upon operation of either of
said plungers to release said latch.

8. A feed clutch and drive transmission unit for a
mechanical table drive, said unit comprising a housing
having upper and lower sections and a mounting plate rigid
therewith for mounting said unit on the side of a machine

‘tool saddle, said lower housing section having a rotatable

input shaft extended into its rear side, a clutch shaft in
said lower housing driven by said input shaft and having
a driving clutch element slidably keyed thereon and a
driven clutch element rotatably mounted thereon, a series
of transmission gears including a gear fixed to said driven
clutch element and other gears forming a gear train
mounted in said upper housing section with a terminal
gear rotatably mounted in the uppermost portion of said
upper housing for slidably keyed driving connection with
a table drive shaft, a clutch control rock shaft mounted
in said lower housing section and geared to said driving
clutch member for shifting said clutch member between
engaged and disengaged positions, said clutch control shaft
extending from the forward side of said lower housing
section and having a supporting bearing near its forward
end connected rigidly to said mounting plate, and means
at the forward end of said clutch control shaft for impart-
ing rocking movement thereto.

9. In a machine tool table having spaced ways along
its lower surface, a pair of end plates secured to opposite
ends of said table, a table drive screw and a drive shaft
disposed in parallel relation beneath said table and having
corresponding ends thereof rotatably mounted in one of
said end plates, the other of said end plates having an
extension housing formed thereon so as to project a sub-
stantial distance beyond the adjacent end of said table,
the other ends of said drive shaft and screw being rotatably
mounted in the cross wall of said extension housing, a
cluster gear on said drive shaft adjacent said cross wall
of said extension housing, said cluster gear having drive
pinions at opposite ends thereof and in substantially spaced
relation to each other, a forward drive gear loosely
mounted on said screw and meshed with one of said
pinions, a reversing gear meshed with the other of said
pinions and mounted on said cross wall, a reversing drive
gear loosely mounted on said screw and meshed with said
reversing gear, a reversing clutch member splined on said
screw between said forward driving gear and said reverse
driving gear, cooperating clutch teeth on adjacent faces
of said clutch member and said forward driving gear for
driving said screw in a forward direction when such teeth
are engaged, reverse driving teeth on the adjacent ends
of said clutch member, said reverse driving gear being
ei‘i‘ective when engaged to drive said screw in a reverse
direction, and means on said extension housing for shift-
ing said clutch member between a neutral position and
either of its engaged positions,

10. In a machine of the class described having a table
moveable toward an abutment; the combination of power
means for so moving the table, a transmission connecting
the power means to the table and comprising a clutch,
actuating means connected to the clutch and moveable
to a position whereat the clutch is engaged and to an-
other position whereat the clutch is released, releaseable
means for latching said actuating means in said other
position, means for releasing said latching means, limit
means moveable with the table, and means responsive to
engagement of said limit means with said abutment for
moving said actuating means to said other position thereof
and for rendering said releasing means inoperative, said
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clutch being operatively connected to table drive means,
said table drive means including a reversing clutch for
reversing the direction of table motion.

11. In a machine of the class described having a table
moveable toward an abutment; the combination of a
power means for so moving the table, a change-speed gear
box operatively connected to the output of said power
means, an output shaft having one end thereof opera-
tively connected to the output of said change-speed gear
box, said output shaft having the other end thereof oper-
atively connected to a feed clutch unit that includes driv-
ing and driven clutch members, drive means in said feed
clutch unit operatively connecting said driven clutch mem-
ber to a table drive shaft, actuating means connected to
the clutch and moveable to a position wherein the clutch
is engaged and another position wherein the clutch is
released, means including a reversing clutch and table
drive screw for operatively connecting said table drive
shaft and said drive screw, said reversing clutch includ-
ing a plurality of driving and driven reversing clutch
members, reversing clutch actuating means connected to
said reversing clutch and moveable to a first position
wherein reversing clutch members are engageable to ro-
tate said table drive screw in one direction, said reversing
clutch actuating means being movable to a second posi-
tion wherein reversing clutch members are engageable to
rotate said table drive screw in.the opposite direction,
said reversing clutch actuating means having a neutral
position wherein said driving and driven reversing clutch
members are disengaged, manual operating means secured
to said table drive screw for manual rotation thereof when
said reversing clutch actuating means is in said neutral
position, and means to convert rotational movement of
said table drive shaft to longitudinal movement of the
table.

12. In a feed clutch and drive transmission unit com-
prising a housing having a mounting means thereon, a
power input shaft extending into said housing, a first
driving gear, within said housing rigidly secured to said
power input shaft for rofation therewith, a clutch shaft
having the ends thereof pivotally secured to said housing,
a second driving gear secured to said clutch shaft for
rotation therewith, said second driving gear being meshed
with said first driving gear for rotation therewith, a clutch
sleeve keyed to said clutch shaft for rotation therewith,
said clutch sleeve being adapted to move axially along
said clutch shaft, a driven gear rotatably mounted on
said clutch shaft, a drive shaft, a drive gear mounted on
said drive shaft, keying means between said drive shaft
and drive gear to secure said drive gear to said drive shaft
for rotation therewith and to permit axial movement of
said drive shaft with respect to said drive gear, said drive
gear being operatively connected to said driven gear,
mutually engageable clutch surfaces on said driven gear
and said clutch sleeve, and a clutch confrol rock shaft
operatively connected to said clutch sleeve to cause said
mutually engageable clutch surfaces to move between en-
gaged and disengaged positions.

13. In a machine of the class described having a table
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moveable toward an abutment; the combination of a
power supply for so moving the table, a change-speed
gear box having the input thereof operatively connected
to said power supply, a drive shaft having one end there-
of operatively connected to the output of said change-
speed gear box, a main feed clutch unit including driving
and- driven clutch members, a power coupling means in-
cluding a universal joint having one end thereof opera-
tively connected to the other end of said drive shaft and
a transmitting shaft operatively connecting said drive
shaft with said driving clutch member through the other
end of said universal joint, actuating means connected to
said main-feed clutch and moveable to a position whereat
the clutch is engaged and to another position whereat the
clutch is released, manually operated latching means for
latching said actuating means in said engaged position,
manually operated release means for unlatching said ac-
tuating means, adjustable limit means moveable with the
table, and means responsive to engagement of said limit
means with said abutment for moving said actuating
means to said released position thereof and. for render-
ing said manually operated release means inoperative, said
table having a rotatable table drive screw and a table drive
shaft mounted therein, said driven clutch member being
operatively connected to said table drive shaft, means in-
cluding a reversing clutch for driving said rotatable table
drive screw from the table drive shaft, said reversing
clutch including a plurality of driving and driven revers-
ing clutch members, reversing clutch actuating means
connected to said reversing clutch and moveable to a
first position wherein reversing clutch members are en-
gageable to rotate said table drive screw in one direction,
said reversing clutch actuating means being moveable to
a second position wherein reversing clutch members are
engageable to rotate said table drive screw in the op-
posite direction, said reversing clutch actuating means
having a neutral position wherein said driving and driven
reversing clutch members are disengaged, a hand wheel
secured to said table drive screw for manual rotation
thereof when said reversing clutch actuating means is in
said meutral position, and a. fixed nut in threaded rela-
tion to the table drive screw, said fixed nut being attached
to the table support.
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