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9 Clalms

My present invention relates to so-called bench
and other lathes. More particularly -it aims to
provide such lathes with an improved compound
slide rest for the tools, incorporating various
automatic and power-drive features including
selective manual and power control for both
upper and lower carriage and slide elements,
whereby the lathe is universally. adapted to a

wide range of work and is afforded an increased .

efficiency and ease of operative control.

In the drawings illustrating by way of example_

one embodiment of the invention:

Fig. 1is an end elevation of my compound slide
rest as viewed from the rear of the lathe bed, that
is, looking from the left in Fig. 2;

Fig. 2 is a vertical section lengthwise said com-
pound slide rest substantially centrally thereof
and crosswise the lathe hed, as 1nd1cated by the
line 2—2 of Fig. 3;

Fig. 3is an end elevatlon opp051te that of Fig. 1
as viewed from the front of the lathe bed, that 1s,
locking from the right: in .Pig. 2, operating
handles and shaft extenswns bem omltted in
Fig. 3 for clearness;.

Fig. 4 is a detail view in vertlcal sectlon corre-
sponding to an upper. right -corner portmn of
Fig. 2, on a larger scale;

Pigs. 5 and 6 are sections on the lines 5—-5 and
8—6 respectively of Fig. 4; )

Fig. 7 is an enlarged detail elevational view
corresponding to a right central portion of Flg 3,
showing the relation of certain gears; .

Fig. 8 is a vertical section lengthwise the com-
pound slide rest, taken on a plane parallel to but
behind that of Fig, 2, substantlally as upon the
line 8—8 of Fig. 9;

Fig. 9 is an end eleva,tzon substantlally the

same as Fig: -3, reproduced adjacent Fig. -8 for.

convenience in locating its-sectional plane;

Figs. 10,-11 and 12 are enlarged detail views, in
top plan, front, and side elevation respectively, of
a clutch actuatin element hest seen in ~Figs 18
and 17;

. Figs. 13 and 14 are front and end elnva.tlons on’

a similar enlarged scale, of an expanding element
of said clutch of Figs. 10 to 12;

Fig, 15 shows a portion of the mechanism seen
at the right central portlon of Flg 8, on g larger
scale;

Fig. 16, on a.similar scale as F1gs 10 to 15,
corresnonus to the lower right corner portion of
Fiz. 2, showing certain clutch mechanism;

Fig. 17 is a cross section substantially as on the

line H—-—H of Fig. 16, with the spur.gear in eleva—‘ I

tion;
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Fig. 16 is a top plan of the main elements of
my compound slide rest, with the rear of the

lathe bed (that at the left in Fig. 2) at the bottom .~ »
, of the figure, said Fig. 18 particularly 1llustrat1ng

certain stop mechanism;
Fig.19'is an end elevation of the mechanism of

* Fig. 18 as viewed from the right of the latter:;

Fig. 20 is'a front elevatmn correspondmv to

. Fig, 18;

‘Fig. 21 is a v1ew partly in end elevation (51m1-,
larly as in F1g 19) and partly in:cross section,

showing the mechanism of Fig. 20 as. if viewed -

from thevng‘lt therein; and onr the line 21 —21 of'

. Fig. 18;

Fig. 22 is a partial vertical lontntudmal sectlon
on line 2222 of Fig. 18; -

Figs. 23 and 24 are plan v1ews of.a portmn of a .
stop motion for controlling the top slide of my
compound mechanism, illustrating different. posi-:
tions and settings of said stop motion, for certain
right-hand and left-hand operations respectlvely, .

Figs. 25, 26, 27 .and 28 .Tespectively are an end
view, a top plan, opposue end view and partlalw :
cross.section ﬂlustratlng details of g lower car- :
riage element of the compound slide rest, Fig. 28
being taken substantlally on the line 28—28 of
F1g 26;

Figs. 29 and 31 are vertmal sections length-~
Wise the lower carriage member. of Fig. 26, on
lines 29—29° a.'1d 3I—3l respectlvely of sald
figure;

Fig.-30.is a cross section of the carnage of -
Fig. 26 substantially on the line 3830 of sal cl :
figure; ’

-Figs. 32 to 37 relate to the lower slide of my
compound slide rest, slidably mounted on the
lower carriage of Figs. 25 to 31, Fig. 32 being a
top plan, Fig. 33 a r1ght end elevation, Figs. 34
and 35 being Vertlcal cross ‘sections on-the sim=
1lar1y numbered section lines. of Fig. 32, and: F1gs .
36 and 37 bemg\v;ewsﬁlengthwlse of Fig. 32 part-
1y in ‘elevation and partly in vertical section as[

-on the lines 36—36 and 31—37T of sdid Fig. 32;

Fig. 38 is an elevational assembly. of the com-
pound slide Test as a whole, as viewed from the’
back of the lathe, similarly as in Fig. 1 but Wlbh:
the top carriage and slide turned 90° from their
position of Figs. 1 and 2, said Fig. 38 also includ-
ing the headstock and adjacent end portion of . -
the lathe bed, together with the back gears and -

- main drive connections for .the compound slide:

© bb

rest; - - .
Flg 39 1s a. plan of the top carnage of the shde
rest; separately, and:

Figs. 40 and 41 are vertical -sections on the
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lines 46—40 and 41—4&1, respectively, of Fig. 39,

From the drawings and the following descrip-
tion it will be evident that the compound slide
rest of the present invention is adapted for use
with any standard or preferred lathe. Accord-
ingly it will be understood that the lathe bed 2
as represented partly diagrammatically in Figs.
2, 8 and 38, also the headstcck and associated

back gearing of sald Fl"‘ 38 are to be regarded‘

as typical.
Referring to the’ drawmgs in more detall and
particularly to Figs. 1 to 3,8, 9 and 38, the com-

10

_ or traversing nut 7.

pound slide rest as a whole comprises four main- -
elements, namely, a base or lower carriage | with. -

a lower slide 8, and on the latter a rotary top:

carriage 89, herein fully rotatable through 360°

15-

relative to the underlying lower slide and car- '
riage, and in turn slidably supporting-a top slide

168 on which the various tools are mounted in
the usual or preferred manner, as by means of

20

one or more T-slots (98a, Figs. 1, 3, 9, 18, 19 .

and 21.. A typical tool clamp IBSb is shown in
position on the top slide in Fig. 38.

This compound slide rest in its-entirety. is de-
tachably mounted on the lathe bed 2, with capa-
city for adjustable positioning. along it as desired,
as by means of a stud 3 (Fig. 2) fixed on the
lower carriege | and extending down through a
slot running substantially its full length.of the
lathe bed. This stud and slot connection with the
lathe bed pelmlus the entire comnound slide rest
asseinbly to be set at any. desired ‘position along
the lathe bed, the stud 3 moving in said bed slot.
The slide rest as a whole is held in selected posi-

tion lengthwise the lathe bed 2 as by turning up

the knurled nut 4 (Fig. 2) on the lower end of
the stud 3 into clamping engagement Wlth the
under face of the bed..

The lower carriage [ is addltlonally ‘held and.

guided.on the lathe bed as by a. beveled face at

the upper rear edge of the latter, at the left in.

Fig. 2. which receives a like-inclined. face on a
depending lip 5 on.the lower carriage. The
front upper edge of the lathe bed has a like bev-
“eled face 8 engageable by a similarly inclined

inner face on a guide plate T at the under face-

of the lower carriage and supported for adjust-
ing movement, crosswise the lathe bed by T-head-
ed_studs 9 depending from and variably position-
able lengthwise the lower carriage, to fit different

widths of lathe beds, in downwardly open T-slots.
10 and {! in the under face of said carriage; see

Figs. 3, 8, 28, 29 and 20. The projecting lower
ends of said studs 9 are threaded to receive. hand
clamping levers 5, one of which is seen in Fig.
2. When these levers 5 are released the guide

plate. T. may be pushed firmly against the in-

clired bed face 8, as permittéd by the T-slot con-
necticn of. the studs.9 with the lower carriage
{. Upon then turning up the levers 8 against
the tinder face of the plate 7 the latter and hence
also the lowsr. carriage I are securely clamped
against. said bed-face'8, '

Still referring to Fig. 2, and also. to Figs., 16
and 31, the lower carriage | has a longitudinal
récess o housing a feed screw I3 for effecting
movement of the lower slide 18, and hence of all
parts on and ahove the latter, in the direction
lengthwise the lower carriage | and transversely
of the lathe bed 2. This feed screw is journaled
at one end, at the-left in Fig. 2, on the adja-
cent wall of the lower carriage | and at its other
or front end in a separate end plate {12 demount-
ably secured as -by-screws to the corresponding
end face of saxd lower carrlage see also Flgs. 26

25

30

‘slide 18.
_endwise movement, turning thereof in one or the

2,334,616

and 27. Provision of such removable end plate
12 facilitates assembly and servicing operations.
Near its rear end and within the lower carriage,
Fig. 2, the feed screw 13 is held in the axial
direction by a collar i16 pinned on it and engage-
able against the adjacent carriage wall, and by a
retaining nut 14 and washer 15 on its project-
ing rear end.

This feed screw {3 has a spiral thread forma-
tion, substantially‘ from end to end of the lower
carriage | and receiving a like-threaded traveler
On the latter is an upright
projection or post 82 (see also Figs. 27, 28, 30 and
31) for operatively connecting it with the lower
The feed screw I3 being held against

opposite direction causes the nut 7 to traverse
lengthwise the screw and lower carriage | and
thus correspondingly to move the lower slide (8
and all mechanism supported by it, along and
upon the lower carriage 1.

Said turning of the feed screw 13 may be ef-
fected manually, as by the crank handle 19, Figs.
2 and 16, or by power-operated means, selectively,
at the will of the operator. Accordingly the feed
screw |3 has mounted on it, within and near the
front end of the lower carriage 1, at the right in
Pig, 2, a collar 22 fixed as by a set screw 23; see
also particularly Fig. 16, Positioned on the feed

screw 13 between this collar 22 and the end plate

- {2 is a spur gear or pinion 21, centrally recessed

as at 24, Figs. 16 and 17. It is adapted to be
clutched to the feed screw 13 to drive the latter,
or to be released to turn freely on and without

_imparting motion to the feed screw at times when

- power operation of the latter is not desired, as

40

determined by the lathe operator.

For said purpose-I have herein illustrated an
expanding clutch device, comprising a split ex-
pansion ring 25, shown on the larger scale in Figs.

< 16 and 17 and separately in Figs. 13 and 14. This

expansion member 25 is housed in said central
recess 24 of the gear 2|, surrounds the adjacent
portion of the feed screw, and is adapted to be

5 spread into gripping engagement with the cir-

cumferential - inhier wall of said recess 24 by
means of an expander or wedging member 26, car-
ried by the feed screw (3 and slidably movable

- radially of the lafter in a transvers° recess 30

60

7%

thereln

Said expander member 26 is shown separately
in Figs. 10 to 12, and in operative position in Figs.
2, 16 and 17. It has a wedge-shaped head 26¢ for
entering between the split end portions of the

5 expansion ring 25 thereby to spread the latter,

and has an actuating or cam face 27 at its inner
portion. This cam formation 27 is operatively
centactable by the conical inner end 29 of a
clutch-operating rod 28 rotatably supperted in an
axial bore 31 leading in from the outer front end
portion of the feed screw 3. Said portion of the
feed screw projects: outwardly beyond the end
plate 12 of the bottom carriage 1, through a spac-
ing and supporting sleeve-like boss 37 on said end
plate, and preferably has a knurled knoh or the
like 36 for turning it to engage or disengage the
clutch.

The front end portion of said axial bore 2{ in
the feed screw 13 is tapped as at 23, Fig, 16, for
threaded engagement with a like-threadzd for-
ward portion 22 of the clutch-operating red 23.
The latter extends out beyond the feed screw and
has a knurled operating nut 36 fixed on its pro-
jecting end. Means may be provided for securing
this -clutch rod 28 in selected adjusted position,
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for clutching or unclutching the gear 2 relative
to the feed screw. Such means is herein illus-
trated as a washer 34 and lock nut 35 on the
clutch rod 28 and engageable against the end face
of -the feed screw. When this cperating red 28
is screwed in, the wedging member 25 cn the feed
screw is thereby thrust ouf into clutch-actuating
position, expanding the ring 25 and locking the
gear 21 to the feed screw so as'to drive it, by the
power connections to be described. By backing
out said rod 28 the clutch is correspondingly dis-
engaged and the gear 21 uncluiched and left free
to turn without imparting motion” to the feed
SCrew. : - : .

The described . cluteh-connectable and releas-
able gear 21 meshes directly with.and is driven by
an elongated or sleeve-like spur gear or pinion
39, Figs. 8, 15 and 29, constituting in effect the
main driving pinion. for the various motions of
the compound slide rest as a whole. - -

For manually operating the feed screw {3 when-
ever preferred it is herein provided -with a cross
bar or crank 38, Figs. 2 and 16, fixed cn its outer
end as by the key:connection 28 best seen in Fig.
16, This crank 28 carries the cperating handle {8,
Fig. 2, previously mentioned, converiently acces-
sible to an operator at the lathe front. .

Considering further the elongated main drive
pmion 38 angd the power drive connections for i,
said pinion 33 has a hub bearing 40 at its front
end, at the right in Figs, 2, 8 and 29, rotatably
supported in a bearing aperture 41 in the end
plate 12 of the lower carriage:{. . At its opposite
end said pinion 33 is fixed on a pinion shaft 45
rotatable in an elongated bearing recess 47 at the
rear portion of the lower carriage, Ssid pinion

-shatt 48 projects. rearwardly beyond the lower
carriage and there has driven connecticn with the
power-operated main -driving shaft 83 paralleling
the lathe bed; see Fig, 1 and particularly Figs. 8
and 38. B e .

Sald main driving shaft £5 has bearing support
in g suitable plurality of hangers 69 secured to
the lathe bed as by screws-79.  Two such hang-
ers or bearing brackets 89 are seen in Fig. 38, near
the respective ends of the lathe bed 2. The shaft
€5 is extended beyond these bearing brackets, its
projecting ends being reduced and threaded as at
11, 13 for the reception of retsining nutg 12 and
74 respectively. : -

At the headstock end of the lathe; that at the
right in Fig, 38, the driving shaft 65 has remov-
ably keyed on it, between the adjacent bearing
bracket €3 and the nut 74, a special back gear
79, adapted to mesh with and be driven by the
customary train of back gearing 718, the latter
being standard equipment for most lathes. Thus
in the present embodiment of my invention said
back gear train is utilized as the source of power
for the several driven parts of the compound slide
rest, - when the person in charge of the lathe elects
to utilize the power operation. - It will he under-
stood that the train of back gearing as repre-
sented more or less diagrammatically_ at 78 in
Fig. .38 may include one or more change gears
76’ ahead of the shaft B5 so that the latter msy
be driven in one or the opposite direction as de-
sired and at the apopropriate speeds.

The described main driving shaft 65, again as
best seen in Pig. 38 and alse in Figs. 1, 2 and 8, is
provided with a longitudinal keyway €7 along sub-
stantially its full length. This enables the slide
rest as & whole to be adjustably positioned at
the desired location lengthwise the lathe. bed,

10

1n

3

while maintaining the driven connection with the
shaft 65. : g Lo

Noting now more particularly Figs. 1, 2 and 8,
the rear end face of the lower carriage | has
removably secured to it as by screws 54 a com-
bined bracket, gear guard and support 55, includ-
ing opposed half-circular upper and lower gear-
housing or guard members §0 and 51, the'latter
detachably secured as by screws 56 to the upper
housing section 58 which in turn is herein-integral
with the bracket §5. This sectichal gear hous-
ing 50, 81 is appropriately recessed. centraily for
passage of the shaft 65, with a sliding fit, so that
the gear housing and its content may be shifted
lenthwise the lathe bed 2 and along the shaft 65
together with the compound slide rest as a whole,
Within the housing 50, 5{ is the main driving
gear §1, Fig. 8, also slidable on the shaft 65 but
at all times having driven connection with it by
means of & tenon-or key 66 fixed on the gear hub

-but having a sliding fit in the driveshaft keyway

- 61, Positioning faces 59, 59, Fig. 1, at the oppo-

30

35
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" erator.

70

(]

site inner portions of the drive gear housing: 50,
51 hold said gear 57 in the direction lengthwise
the shaft 65, in the position along it as deter-
mined by the selected location of the compound
slide rest as a whole along the lathe bed. Sl

This drive gear 57, preferably. of ‘the spiral
type, has driving engagement with a smaller and
also preferably spiral intermediate gear §0;. The

latter is rotatably mounted on‘a short shaft-6i

fixed as by pins 62, 62 in an upright extension
83a (Figs. 1 and 8) of the upper housing memher
90 already described.. The intermediate gear 60
in turn meshes with a similar and preferably spi-
ral gear 99 keyed on the reduced outer end 48
of the pinion shaft 46 already described, and at -
the other end of which the elongated drive ‘pinion °
4§ isfixed. - - - C e
The gear housing extension 58a already re=
ferred to has a bearing aperture as at 49 for said
end 48 of the pinion shaft 48, and the gear. 92
is held on the latter between the shoulder of its
reduced end 48 and an end bearing boss. 52 in
said housing extension 5%q. ' ‘The latter may also
provide opposed end bearing formations 53, 64
at the opposite faces of and thereby Ppositioning
the intermediate gear 68 on its short shaft §1.
~ To this point I have described in detail the
lower carriage i, upon which the entire mecha~
nism of my compound slide rest is mounted; to-
gether with the provisions for cperatively se-
curing this-lower carriage and hence the slide rest
as a whole at any selected point lengthwise the
lathe bed; also the driving connections from the
lower source, in this instance the back gearing
at the headstock end of the lathe, up to the elon-
gated drive pinion 39 disposed in the lower car-
riage | and from which pinion power is trans-
mitted for automatically -actuating various parts
of the compound slide rest, at the will of the op- -
I have also described, with particular’
reference to the lower right corner rortion- of
Fig. 2 and to Figs. 16 and-17, the meang (herein
including the feed screw 18 and associated. con-
nections) for selective manua] or power. control
and operation of the lower slide 8 whereby if
and all parts on:and above it are traversed length-
wise the lower carriage, in the right and left di-
rection with reference to Figs. 2; 8 and 38: that
is, crosswise of the lathe hed. .
The invention further contemplates novel sup-
perting and driving mechanism - through which
the top slide-and carriage assembly may be set to
any angle about a vertical axis throughout a full
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360° of arc, and also by which, again at the op-
tion and under the selective control of the lathe
operator, the top slide 188 may be caused to move
along and upon the top carriage 80, radially. of
its vertical axis, in any angular position to which
they are adjusted relative to the lathe bed-and
to the lower carriage and slide unit. T

Noting particularly Figs. 2 and 8, the lower
slide 18 has a vertically recessed portion 17 dis-
posed intermediate its. ends, herein nearer its
front end, . Said recess 1T extends vertically
through the slide I8 and receives various of the
operating parts now to be described. It is also
seen in detail in several of Figs. 32 to 37, noting
particularly Figs. 3¢ and 37. Said parts received
by it include the main pivotal and bearing ele-
ment or pivot bearing disk 18 for the top carriage
80; see also Figs. 39 and 40. .

This pivot and bearing disk 18 is firmly fixed
against the underface of the top carriage 80 as
by means of screw bolts 79 herein dssisted by a

10
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central boss 89 at the top of the bearing disk -

and seating in a like recess in. the top carriage
underface. At its bottom face said pivot-bearing
18 is centrally bored as at 81 (Fig. 40) for rota-
tive reception of the upright projection or post 82
on the traveler nut i1 already described in con-
hection with the lower carriage {. The upper
portion of said lower slide recess 11 is formed as
a vertically disposed collar bearing for said top
carriage pivot disk 13. )

The horizontal boss-like top end face 83 of said
pivot-disk bearing, see Figs. 8, 37 and 2, provides
an under bearing surface for a double ring gear
85, loose on but positioned by the pivot-bearing
disk. 18 and held in place vertically between said
bearing face 83 and the underface of-the top

" carriage 80. : .- )

This double ring gear 85 accordingly is securely
positioned but is afforded capacity for rotation,
relative both to the lower slide I8 and to the
top carriage 80,-about the bearing disk 18 as its
vertical axis. The lower annular gear portion or
toothed ring element of this double . ring gear
85 meshes with and is driven by a relatively small
bevel gear 86 integrally or otherwise unitarily
connected to a spur gear 81, of about the same
size as said bevel gear 86. This gearing unit
86—87, preferably formed of one solid piece of
metal, is rotatably mounted on a stud shaft 92,
see particularly Fig. 2, extending in the direction
lengthwise the lower slide 18 and fixed in an
appropriate recess therein as by a set screw 80,

As previously indicated, the invention includes
means for rotatively adjusting the entire top car-
riage and slide unit 89—i08 relative to the under
carriage and slide unit and hence relative to the
lathe bed and to the work. And in combination
with such rotative adjusting capacity, means is
provided, herein through the medium of the de-
scribed gear unit 86—87 and the associated ring
gear 85, and adapted to be rendered operative
or inoperative at the operator’s will, for connect-
ing them with the power source and drive con-
nections, herein through the elongated drive pin-
ion 39 of the lower carriage I, thereby to afford
a power drive for the top slide.

- Accordingly the lower slide 18 carries at a lo-
cation laterally adiacent the gear unit 86—81
and its stud shaft 82, an adjustably slidable shaft
93, seen at the lower right in Fig. 8 and in detail
on & larger scale in Fig. 15; also in top plan
and in association with the gearing unit 86—817
in Fig. 32. At its inner end this sliding shaft 83
carries an intermediate gear 81 having a hub 100
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pinned at 164 to said shaft. This gear 91 is at
all times in mesh with the elongated drive pin-
jon 39; see particularly Figs. 3, 7 and 9. Depend-
ing on the adjusted position of the sliding shaft
93, in the right and left direction in Figs. 8 and
15, said gear 91 will be aligned with and in mesh-
ing driving relation to the spur-gear portion 87
of the gear unit 86—87 on shaft 92 (Figs. 2 and
32), or will be withdrawn from such driving re-
Jation.

Desirably automatic means is provided for re-
leasably holding the slide shaft 93 in either of said
adjusted positions. For this purpose I have here
shown, as best seen in Fig. 15, a ball detent 96
loaded by a spring 97 housed in the lower slide
18 and there held in place as by a screw plug 98.
The slide shaft 93 has a pair of spaced circum-
ferential grooves 94, 95 located to come opposite
the ball detent 96 in the inoperative and oper-
ative positions of the gear 9 respectively. In
either of said positions the ball detenf 86 auto-
matically snaps into holding relation in the ap-
propriate groove 94 or 95, thereby preventing un-
intentional displacement of the slide shaft 93.
The latter herein is equipped with a knurled head
{02 as a convenient gripping device for pushing
it in or withdrawing it, thereby to engage or dis-
engage the gear 91 in the manner described.

As shown in detail in Figs. 32 and 34, locking
or clamping means is provided intermediate the
lower slide 18 and the top carriage 80, for releas-
ably setting or retaining the latter in any de-
sired angular relation to the lower slide and car-
;is:)ge, throughout the entire available swing of

60°.

Such means herein comprises a leck stud or
clamping pin (85 having an inner end forma-
tion conforming to the adjacent annular portion
186 (Fig.40) of the pivot-disk 18, said portion 108
herein being a lower beveled flange at the base
of said disk. This rotary locking member or set-
pin 1085 has a threaded portion 104, Fig. 34, re-
ceived in g like threaded side edge portion of
the lower slide 18; see also Fig. 32. At its outer
end is a manipulating handle 165 conveniently
available to the operator. By turning this han-
dle to screw in or to back out the set-pin 185
the top carriage and all parts carried by it may

_ be lecated in fixed angular relation to the under-
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lying lower slide and carriage unit [8—I, or
quickly freed for further rotative movement.

To assist in thus setting or resetting the top
carriage the latter desirably is provided with a
graduated ring 197 having an upwardly facing
beveled outer face conveniently graduated in
degrees and subdivisions. This graduated ring
107 is fixed to the underface of the carriage 80
as by a number of screws (10, four in this in-
stance, indicated in dotted outline in Fig. 1 and
seen also in Figs. 39 and 41.

The top carriage 80, as already noted, carries
the top slide 108 on which the tool-holder such
as 108b of PFig. 38 is itself mounted, in one or
the other or both slots. 108a. The guiding sup-
port for this top slide 108 on its top carriage 89
may be generally similar to that for the lower
slide 18 on its carriage {, including the usual
undereut beveled guide and way connections evi-
dent in the end views of Figs. 1, 3, 9, 19 and 21.

For slidably moving the top slide 108 on and
relative to its carriage 80, the latter is pro-
vided with an elongated feed screw I{1 receiv-
ing g like-threaded traveler or drive nut (36
having a top projection or post 13T fitted in a
like aperture-at the underface of the top slide
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{88 and there secured as by the.screw (38; Fig.
2. These main parts of the feeding or trav-
ersing mechanism for the top slide, and their
manner of mounting in the top carriage 80, also
may be generally similar as for the correspond-
ing feed screw {3 and traveler nut {71 of the low-
er carriage and slide. Thus the top-slide feed=
screw 111 extends the length of the top carriage
80 in a suitable recess 80a therein, Fig, 2, and
projects at both ends of said top carriage.
That end-of ‘the top carriage and slide at the
right in Fig. 2 is herein referred to as their
front end. . If is their end which is at the front
of the lathe when the top carriage is in-its usual

position crosswise the lathe bed and paralleling

the lower carriage and slide, as in Figs. 1 to 3.
Said position of the top carriage 88 represents
the zero setting of its graduated dial 101, It
will be understood however that in the course
of the numerous available lathe operations the
3p carrisge and slide unit 80—198 may be set
at any desired angular relation to the lower car-
riage and slide unit {—I18, throughout the en-
tire 360° circumference- of the graduated ring
167. Por example, in Fig, 38 the top. carriage
and slide unit' 80—168 are shown turned 96°
from their Fig. 2 position, so that they parallel
the lathe bed 2 and are at right angles to the
iower carrizge and slide unit |1—i8, .as appro-
priate for :thread-cutiing operations, among
others.

AL its frm‘t end the fped screw (1l hag bear-
ing support in a bushing. 126 extending through
a detachable front end plate 125 for the top
carriage 88, said plate being secured to the latter

as by screws {40, four of which are shown in
¥igs.. 18 and 19; see also Figs. 2, 3.and 21. For
hand . operation of this top-slide feed SCrew 1il,
as seen in Figs, 2 and 38, its. pLOJectmg front
end is equipped with a crank or cross bar (21
having & handle 128. This hand-operating
means §27, {28 has 2 key connection at 129 with
the feed smew {ti and is held in place thereon
as by a washer {233 and retaining nut (34. -At

its opposite or rear end the feed smeW i is

Juurnaled in a suitable bearing aperture 13§ in
the adjacent rear end wall of the top carriage
80. Movement of the feed screw [il .in the
direction of its axis is prevented as by a collar

{32 pinned at 133 on the feed screw mwardly i

of its bearing {33, and by a washer i34 and re-
tainihg nut 135 threaded on its prOJectmg rear
end.

The top-slide power-dnve connectlons, for
driving the feed screw 111, herein include a bevel
pinion 12 locosely mounted on said screw and
having constant meshing relation with the ‘upper
toothed ring element of.the .double ring gear 85
already described. Rotation of said ring gear
85, through the pinion and gear unit 85—817 and
the slidable release gear 91 meshing with the
elongated main drive Ppinion 33, accordmgly im-
parts rotation to said screw-carried pinion . #12
and thence to the feed screw ({1 itself, through
an automatically operable clutch devzce to be
described.
~ This leed-screw ‘pinion {1 2 is held against in-
ward movement-along the feed screw as by a -col~
lar 13 fixed by a set-screw 414. As seen in Fig. 2
and en a larger scale in. Fig. 4, said feed-screw
pinion 112 has a forwardly extended hub, the
front end of which is centrally bored to receive a
further positioning collar 115, holding the pinion
112 against axial displacement in the .other direc-
tion, that is, outwardly, toward the right in Figs.
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2’'and 4. . This latter collar (15 i§ fixed on the
feed screw as by a set-screw 118, the top carriage
‘desirably having an aperture {i7 in its top wall
vertically over said set-screw fi6é for screwdriver
access.to it; see also Figs. 18 and 22, - It is again
particularly rioted that the feed-serew pinion {12,
while held against endwise displacemeint upon the
feed screw i1, is rotatively loose on the latter, sg
that the pinion; as determined by the position of
the associated clutch mechanism and automatic
‘stop means o be described, may at times turn
ireely o and relatively to the feed screw, leaving
the latier av.rest, and. at other times umay be
clutched to tne feed screw fo drive-it. -

Again as seen in TFig: 2, on an intermediate
scale in Fig. 22, and on a still larger scale in Figs.
4 to 6, such clutch mechanism herein comprises
a projecting ciutch element or lug 18 at the front
or guter face of the hub of the feed-serew pinion
142, “This clutch element. 118 is adapted for coop- .
eration with a similar but oppositely projecting
clutch element or fug 118 on & clutch yoke or spool
123 non-rotatively biit slidably keyed on the ad-
jacent portion of the feéd screw il -as at 124.
It will be understood tkat axial sliding moyement
of the yoke 123 toward the left in Figs. 2, 4 and
22 will cause this positive clutch device 118, 119

"t0 be shifted from its inaective or nons-clutched

position shown in said fingers to an active or
clutched position. In said clubchied position, in
which the elements [i8, 119 stand in the same

plane transversely of the feed screw, rotation of

the pinion ti2 is posmvely transmitted to said
screw. .

Such shifting of this top-shde teed ~SCTEW clutch
herein is effected by a vertical pin 120 on a clutch
shifting or trip-.lever (62 to be deseribed, the
lower end of said pin standing in a circumferen-
tial groove 122 in the clhuteh yoke 123. Vertically
opposite this clutch-yoke the top carriage 80 is
appropriately recessed as ab 121, Fig. 4 (see also
Figs. 18 and 39) to permit the described cluteh=
engaging or releasing movement of the pin 120,

The clutch shifting or trip lever 182 carrying
the yoke-engaging pin 120 jis shown in detail in
Figs. 18 to 24, being also seen in section in Fig. 2
and in end elevation in Fig. 38. Referring more
particularly to said Figs, 18 to. 24, the front end
portion of the top carriage 80, adjacent its end
plate 125, has sunk in its top face, a small pivot-
positioning plate {41 for thie trip lever 162, said
plate. being :removably held on the top carriage
as by a screw 144; Figs. 18, 19 and particularly

‘Pig. 39, ‘The trip lever 162 extends Substantially .

across the top carriage 80, with one end near
or overlying the. plate { &1 (depending on the
lever-pivot setting) and its other end prOJectlon
at the opposite side of said carriage. . ’
"~ As will best be understood in cornection with
the partly dlagrammatic Figs 23 and 24, the tr1p
lever (6% is adapted to be pivotally anciiored
on the top carriage, for horizontal swihging move=
nient, in'eitiier of two pivotpositions. ‘The clittch-
yoke- shift-pin 426 is fixed in the trip lever 162

~ somewhat nedrer to.one end, that adjacent the

anchor plate 14, than. to the other.. The two
pivot positions are at .opposite sides of said yoke=
pin 120, in the direction lengthwise the trip lever
162, the latter having the alternative pivot-screw-
receiving apertures 142 and 146 defining sald

- positions.

From the forecomg it Wil he understood tha.t
the trip lever 162 forms a part of the automatic
stop motion, for predeterminedly -throwing -out
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the top-slide feed-screw clutch and so to halt the
traversing movement of the top slide 138, under
power actuation of the latter. For some opera-
tions, such as cutting right-hand threads, : the
movement of the top slide is in a given direction,
as from right to left in Figs. 18, 20 and 38 (the
latter a view from the rear of the lathe). At
other times, as for left-hand thread cutting, the
top slide movement is the. opposite, as from left
to right in said figures. -But since the clutch-
releasing movement of the clutch yoke 123 is
always in the same direction, namely, from left
to right in the figures under consideration, the
selective pivot position for the trip lever 162 is
herein provided so that swinging of this trip lever
in either direction, corresponding to the direction
of top-slide movement, will communicate the
same herein left-to-right clutch-throwout move-
ment to the yoke-pin 120 and clutch yoke 123.
Accordingly the central pivot-screw aperture
{46 in the trip lever (52 is utilized for automatic
stop control under right-to-left operations of the
top slide. The setting is then as in Figs. 18, 19
and particularly Fig. 23. The removable pivot
serew 145 is here positioned in said lever aperture
146 and turned down into an anchoring aperture
147 tapped vertically into the upper face of the
top carriage 80 at the.appropriate location for the
purpose. . - : . .
For automatic stop contrel under conditions.of
opposite movement of the top slide, from left to
right in Figs. 18 and 20, the same pivot screw 145
is removed from pivot-aperture §48 of the trip
lever and installed in the end aperture 142, being
turned down into a tapped aperture 143 provided
for this purpose in the removable plate 141. Such
pivot setting is represented in Fig 24. L
The trip lever 162 cooperates with variably
positionable stop devices-on and moving with the
top slide 108, as will be described. . The project-
ing end of said trip lever, that at the lower por-
tion of Figs. 18, 23 and 24, will be referred to as
the stop-actuated end. By comparing Figs. 23
and 24 it will-be noted that in Fig. 23 the lever
pivot screw 145 is fixed at a position between said
stop-actuated -end and the clutch-yoke pin 120.
Movement of said projecting stop-actuated end of
the trip lever from right to left (Fig. 23) accord-
ingly moves the clutch-yoke pin 120 in the desired
clutch-throwout direction, from leit to right. - In
Fig. 24 however the lever pivot screw (45 is dis~
posed at the opposite side of said yoke pin, remote
from the stop-actuated end of the trip lever, the
yoke-pin now standing between the lever pivot
and said stop-actuated lever end. Consequently
under this Fig. 24 setting, movement of this stop-
actuated end of the lever in the direction from
left to right (opposite to its movement in Fig. 23)
still effects a left-to-right movement of the
clutch-yoke pin 120, in the desired clutch-throw-
out direction ; . o
The variably- positionable top-slide-actuated
stop devices above mentioned will now readily be
understood with little further detailed descrip-
tion. Referring still to Figs. 18 to 24, also Fig. 38,
the top slide 108 is provided with a threaded stop
bar 148, itself adjustably positionable on and
along the top slide and adjustably carrying a stop
device or stop proper comprising a pair of knurled
nuts 150, 159. Depending on the direction of top
slide travel, whether from right to left or vice
versa, either the left or the right nut 150 of this
stop pair respectively will act as the lever-con-
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tacting stop of abutment, the other nut 159
serving as a lock.

" The stop bar 148 is adjustably mounted at a
longitudinal side face of the top slide 198 in a
bearing bracket 151 secured to the slide by screws
{52. It has a sliding fit in this bracket (81 so as
to be bodily adjustable lengthwise relative to the
top slide. For fixing this.stop bar 148 in adjusted
position the bracket has a set screw 153; also a
pair of knurled lock nuts 154, {85, are threaded
on the stop bar and adapted to be turned up
against the opposite sides of the bearing bracket
{51. To facilitate the description the two oppo-
site ends of the stop bar 48, at the left and at
the right respectively in Figs. 18 to 24, are identi-
fied by the numerals 157 and 163. It will also be
noted that what has been referred to as the pro-
jecting or stop-actuated end of the clutch trip
lever 162 is in the form of a collar or sleeve hav-
ing a transverse passage 149 for this stop bar 148,
with adequate clearance to permit the angular
movement of the trip lever (62 relative to the
stop bar as evident in Pigs. 23 and 24.

In Figs. 18 and 26 the trip lever 162 is shown in

a neutral position, with the stop nut pair iS0
located near it and adjacent the right end 163 of
the stop bar 148. This positioning of the parts is
merely arbitrary, being selected as convenient for
It could be assumed,
however, in comparing Fig. 18 with Fig. 23, that
in Fig. 18 the top slide 188 occupies a position
half way between that corresponding to the fuil-
line clutch-engaged position of the lever 162 in
Fig. 23 and that corresponding to the dotted-line
clutch-released lever position of that figure.
- -It will now be apparent that in sefting up or
adjusting the compound slide rest for power-
driven actuation of its top slide 108 and under
the automatic control of the described stop mech-
anism it is a simple matter to effect a changeover
from right-hand operations as in Figs. 18, 20, and
23, involving travel of top slide from right to
left therein, to left-hand operations and top
slide travel from left to right as assumed in
Fig. 24. In this connection it will be understood
that the change gearing previously referred to
in connection with the back gearing 16 of Fig.
38 is so regulated that the main drive shaft
65 through which the power is transmitted to
the entire compound slide rest, is rotated in one
or the opposite direction as appropriate to the
particular operation.

In addition to such shift of the change gear-
ing between the main drive shaft 65 and the
power source, whatever the latter may be in any
given lathe- installation, such changeover from
right-hand to left-hand top-slide operation un-
der automatic stop control, that is, from an op-
eration as in Figs. 18, 20, 23 to that of Fig. 24,
it is merely necessary to remove the trip-lever
pivot-screw 145 from its Fig. 23 location in the
intermediate lever-pivot aperture 146, and to
relocate it in-the end pivot-aperture (42 and
turn it down into threaded aperture 143 pro-
vided for the purposée-in the plate (41. Also,
the stop nut pair 150 is adjusted inwardly along
the stop bar (48, from the right end 163 of the
latter toward-an intermediate location, such as
that which they occupy in Fig. 24, -

To accomplish this, said pair of stop nuts 150,
{50 is backed completely off to the right end
163 of the stop bar, and the latter is pulled out
to the left clear of the trip lever 162, At such
time the right lock nut 165 adjacent the bear-
ing bracket 18l is backed over to the right to
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the tequired extent. The lock hut pair 150 is
then replaced on the stop bar and turhed along
on it to the appropriate intermediate location,
which may be e¢losely adjacent to said lock nut
155. The 5top bar 148 isthen reinserted through
its aperture 149 in the trip lever 162 and again
firmly secured by turning down the set screw
153, previously released to make the described
‘adjustment, and by turning up both lock nuts
154 and 155 tightly against the respective side
faces of the bearing bracket 151, This provides
a stop setting as typified in Fig. 24, It will be
-obvious that in such chahge from a right-hand
to a left-hand operation of ‘the top slide 108,
or vVice versa, the slide itself will be appropri-
ately shifted - along its top carriage 80, as from
a positioh neéater the left ehd thereof for a left-
to-right operation, to & lecation nearer the right
‘end of the ecarriage, for ‘a right-to-left oper-
ation. ' This positioniing -of the top slide ‘may
be effected manually by the handle {28, Where
the particular job requires a comparatively long
travel for the tob slide it also will be appre-
ciated that the stop bar 148 may be itself bodily
shifted lengthwise the top slide to any neces-
sary extent within ‘the -capacity of the mecha-
hism. For example, in ‘a set up for a rather
extreme top slide travel from left to right, the
major length of ‘the stop bar 148 may lie to
the right of the top slide, with the left stop-bar
end 581 &t or hear the left lock nut 154.

Undet the described power-driving and auto-
matic stoppihg of the top slide, its movement
continies until the predeterminedly set stop-nut
‘pair 180 contacts ‘and swings the clutch trip
lever 162 to disengage the cluteh elements 118,
{18 and hence to release the feed-serew pinion
112 from the feed screw, whereupon rotation of
the latter halts, bringing the top’slide to -rest.
From ‘the previous comparison of Figs. 23 and
‘24 it will be understood that -such -throwout of
the clutch device 118, 119 is accomplished irre-
‘sbective of whether the pair of stop nuts 150
comes into abutment with the right side ¢f the
trip lever 162 and hence to swing it to the left
as in Fig. 23, or similarly engages the left side
of the trip lever to swing it to the right as in
Fig. 24. Due to the different location of the
trip-lever pivot 145 for said different.directions
of top-slide travel, the releasing action at the
clutch device (18, 119 is the same.

The universal adaptability of my ‘compound
slide rest to substantially any standard lathe,
and the wide range of operations available, se-
lectively under manual or power actuation, will
now be apparent from the foregoing description
and reference to the drawings.

To mention but a few typical operations, as-
sume now that the job is to cut or grind a radial
face, as for example in.facing off a casting se-
‘cured to the lathe face plate. If this is to be
done manually the power source is disconnected
from the main drive shaft €5 as by appropriate
adjustment or removal of the change gearing
‘herein associated with the back gearing 76. The
top carriage is set angularly in the zero posi-
tion of its dial 107, with both top and bottom car-
fiage-and-slide units parallel and crosswise the
lathe bed as in Fig. 2. The top carriage is
clamped in this position, by turning up the screw
clamp 193—105. The entire compound slide rest
is ‘bodily shifted ‘along the lathe bed to bring the
tocl -on the top slide appropriately adjacent the
Work, the rest as a ‘whole-being freed for move-
ment ‘to and ‘being sectired in said position along
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7
the lathe by manipulation of the bed nut 4 and
clamping handle 5.

With the lathe ‘then started @p to rotate the
work, turning of the lower carriage feed-screw
handle {9, herein in the clockwise direction as
viewed from the right in Fig. 2 or as looking at
the end view of Fig. 3, will traverse the lower
carriage 18 together with all parts on and :above
it, including the appropriate grinding or cut=
ting tool, in the direction across the lathe bed
and. gcross the rotating work.

To perform the same operation under power
actuation - the compound slide rest assembly ‘as
‘a whole is similarly set at the appropriate posi-
tion. lengthwise the lathe bed, and the change
gearing is ddjusted to apply power to the main
drive shaft ¥8, herein from the back gearing 16,
and so as to turm the lower ‘carriage feed-screw
13 in the same direction as above dohe manually,
that is, elockwise in Pig. 3.

In setting up fer this power operation, the sev=
eral -clutch devices initially are released. Thege
include ‘the lower expanding-clutch. pinion 24
on the Jower feed screw 3 as controlled by the
knurled knob 3% agiacent the handie 19 -of isaid
screw, the double-ring-gear clutch or release de-
yice 188, 187 controlled by puiling out or push-
ing in the knob 122, and the automatic stop-
control clitch 148, 1 :'579 ‘of the top feed-serew pin-
ion 442. With thase clutch devices released the
lathe isstarted up. The lower feed-screw:clutch,
asseeiated with the pihion 21, is then engaged,
by turning in the knurled operating knob 36 and
setting up its lock nuit 35. Thereupon the lower
carriage and &1l -parts on-and above it will trav-
erse across the lathe bed automatically under
power as herein derived from the Ilathe back
gearing T8, rather than under the manual 'a’ctua--
tion of the hand crank.19.

Under such gutomatic drive the power t*‘ans-
mission, starting with the main drive shaft 65
or its end gear 75 associated with the back igear-
ing 6, is from this drive shaft, through the
spiral gearing 57, €0, 89 onto the shaft &6 of
the elongated -drive pinion 3§, and from the lat-
ter to the clutch pinion 21 then clutched to the
feed screw {3 by the setting of the pinion-clutch
control 38 in the manner desecribed.

For operations such as cutting threads, the
cutting tool is to -be traversed lengthwise the
lathe bed, along 'and parallel to the axis of ithe
rotating work such as a shaft, rod. or the like.
For such job, the top carriage 88 of my com=
pound slide rest is turned. to a position stich as
represented in Fig. 38, at right angles to the
under cérriage and -paralleling the lathe ‘bed 2. .
Because -of the human factor it is desirable to
perforim such operations as thread cutting solely
under the power -control of ‘the lathe itself, ‘but
it ‘will be- understood that the power-actuated
operation now under consideration may, if de-
sired, be effected manually by turning the top
feed-screw by hand, the power connections being
released.

Referring again to Fig. 38, assume that ‘the
change gearing ‘adjacent the back gearing T6
is set to drive the shaft &5 in the desired -direc-
tion. The top carriage is set to the 90° angular
relation of PFiz. 38 and there locked by turning
up the clamp 83—185. The several clutch de-
vices -are initially released and the automatic
stop mechanism associated with the stop shaft
145 is appropriately set, as typified in Figs. 23
and 24 in connection with -cutting @ right-hand
or o left-hand thread respectively, ~For this
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typical screw-cutting opération the lower feed
serew clutch controlled by the knurled knob 36
remains released throughout, being locked in such
position by its lock nut 35, so that the clutch
pinion 21 merely turns idly on the lower feed
screw 3. : B }

With the lathe. turning, the double-ring-gear
clutch device is caused to engage, by slowly push-
ing in the knurled knob 182 and hence engaging
the pinion 87T of unit 86—87 with the intermedi-
ate pinion 91 meshing with and driven by
the elongated ‘drive pinion 39. It will be un-
derstood that in setting the automatic stop. mech-
anism the top feed-screw clutch lever 162 was
shifted into its clutch engaging position, making
the pinion {12 fast with respect to the top feed
screw 141, Hence, upon so positioning the
knurled knob 102, power is applied to said {op
feed screw Ifl and the top slide 08 is caused
to travel along the top carriage 80, until stopped
by the automatic tripping of the clutch lever 162.
Tt is also an important feature that this top feed-
screw clutch-lever (62 may likewise be shifted
manually, at any desired time, to disengage the
top feed-screw clutch elements 118, 119 and hence
to stop movement of the top slide at will.

Under such power-driven operation of the top
slide, either under automatic or manual stop
control, the line of power transmission again Is
from the power source whether the back gearing
ag herein illustrated or otherwise, onto the main
drive shaft 65 and through the spiral gearing
as before, to the elongated drive pinion 39 which
drives the intermediate gear 9!, now in mesh

with the spur gear 81 integral with the bevel :

gear 86. The latter drives the double-ring-gear
85, through its lower toothed ring member, while
its upper toothed ring element in turn drives the
bevel pinion {12, now clutched to the top feed
screw 11l through the engaged clutch elements
118, 119. Thus the top feed-screw nut 136 is
caused to travel lengthwise its feed screw M1 of
the top carriage, moving the top slide 108 with
it, until the predeterminedly set stop-nut pair
150 contacts and trips the clutch lever 162, or
until the latter is manually thrown, as the op-
erator may desire. )

It is here again particularly emphasized that
the top carriage and its slide, as a unit, may be
set at any desired ‘angle relative to the lower
carriage and slide unit, throughout the entire
360° of arc about the pivot bearing of the top
carriage. The particular 90° setting shown by
way of example in Fig. 38 is but one of the full
360° range of angular settings available. Thus
for example a taper of any prescribed degree may
be cut or ground by setting the top unit to the
appropriate angle, anywhere within the full 360°
swing, and as readily ascertained by reference fo
the graduated dial on the top carriage. And in
whatever angular position the top carriage is sef
for & particular job, its top slide is equally ca-
pable of power actuation and of automatic stop
control, in either direction of travel, and likewise
in any such angular setting over the full 360°
range it is available also for manual operation
and control at the operator’s will.

Heretofore so far as I am aware, no similarly
coordinated compound slide rest has been provid~
ed, applicable uniformly to the generality of
standard or preferred lathes and having integrally
built into and permanently associated with it
driving and control mechanism whereby driving
power may be applied from any available source,
such as the back gearing of the lathe, either to
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the lower or to the upper carriage and slide units.
Thus power operation is always available not only
for: the lower slide but also for the top slide, to-
gether with provision for automatic stop control
of the latter, as appropriate for example in the
cutting of threads, either right-hand or left-

‘hand. And in the disclosed construction and ar-

rangement such units or slide elements may read-
ily be-connected to or disconnected from the
power source, S0-as-to. leave one or another ele-
ment or unit at rest, or to render them available-
for ‘manual operation, at the option and under
the control of the operator. These and other re-
sults and advantages which will now be apparent
from the disclosure herein are accomplished with
a marked simplicity and compactness of mecha-
nism and-at relatively-small cost in consideration
of the wide increase in range of usefulness and
greater speed of operation hereby made possible
for existing and future lathes.

My invention is not limited to the particular
embodiment thereof illustrated and described
herein, and I set forth its scope in my following
claims. - .

I claim:. : o

1. A compound slide rest adapted for detach-
able association with standard and other lathes,
comprising, in combination, a lower carriage vari-
ably positionable along a lathe bed, adjustable
means for securing said carriage and the rest as
a whole in selected position on the given bed, said
means including spaced depending members on
said carriage relatively variably positionable cross-
wise of- a lathe bed for clamping engagement with
opposite side portions of such beds of different
widths, a lower slide traversable lengthwise on the
lower carriage, traversing mechanism for the
lower slide, manual means for actuating said
traversing mechanism, power-drive connections
also for actuating said traversing mechanism and
ineluding meéans available during normal use of
the slide rest for rendering said connections oper-
ative or inoperative at will, said means readily
available to the operator at all times irrespective
of the operating status of the lathe and slide rest
as a whole, an upper assembly mounted on the
lower slide for full rotative adiustment relative
thereto about a vertical pivot and comprising a
top carriage and a top slide movable on the latter,
and selectively- manual and power operative
mechanism for traversing the top slide on its car-
riage radially of the vertical pivot thereof and
in-any and all positioms of rotative adjustment
of said upper assembly.

" 2. A compound slide rest attachment for lathes,
comprising, in combination, a lower carriage
adapted for fixing upon a lathe bed in variable
position along it, means for securing said carriage
both vertically and horizontally on and in rela-
tion to the given bed, said means including spaced
depending members on said. carriage relatively
variably positionable crosswise of a lathe bed for
clamping engagement with opposite side portions
of sueh beds of different widths, a power-trans-
mitting shaft mounted on and extending length-
wise the lathe bed, said power shaft having means
near one end for connecting it with an available
power source at the lathe and so as to be driven
in one or the opposite directions selectively, &
main drive pinion for the slide rest journaled in
said lower carriage, gearing connections between
said main drive pinion and the power shaft, said
gearing connections carried by the lower carriage
and being shiftable along the lathe bed with the
lower carriage and relative to the power shaft. a
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lower slide movable on the lower carriage, a man-
ually operable feed screw rotatable in the lower
carriage and having a traveler nut secured .-to
the lower slide, gearing intermediate the main
drive pinion and said lower carriage feed- screw
for optional power drive of the latter thereby to
move ‘the lower slide; and clutch -mechanism in-
cluding control means therefor to render said last-
named gearing operative or inoperative at will.
3. A compound slide:rest attachment for lathes,
comprising, - in "combination; a lower carriage
adapted for fixing upon a lathe bed in variable
position along ‘it, a ‘power-transmitting shaft
mounted on and extending lengthwise the lathe
bed, said power shaft having means near one end
for connecting it with an available power source
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at the lathe and so as to be driven in one cr:the

opposite direction selectively, a main drive pinion
for the slide rest journaled in said-lower carriage,
gearing connections between said main . drive
pinion and the power shaft, said gearing connec-
tions carried by the lower carriage-and being
shiftable along the lathe bed with the lower .car-
riage and relative to the power shaft, a lower slide
movable on the lower carriage, a manually oper-
able feed screw rotatable in the lower carriage and
having a traveler nut secured to the lower slide,
clutch-controlled gearing intermediate the main
drive pinion and said lower carriage feed screw for
optional power drive-of the latter thereby to move
the lower slide, an upper unit including a carriage
and a slide movable thereon, said upper unit sup-
ported on the lower slide for angular adjustment
relative to it-about a vertical axis and universally
through a full 360° of arc; feed screw and traveler
nut connections on the upper unit for moving the
upper slide on. the upper carriage radially of said
vertical axis and in any angular position of said
upper unit; and selective manual and power means
for so moving the upper slide on its carriage irre-
spective of their angular position relative to the
lower slide. : '
4. A compound slide rest attachment forlathes,
comprising, in combination, a lower carriage
adapted for fixing upon a lathe bed in variable
position along if, a power-transmitting shaft
mounted on and extending lengthwise the lathe
bed, said power shaft having means near one end
for connecting it with an available power source
at the lathe and so as to bs driven in one or the
npposite direction selectively, a main drive pinion
for the slide rest journaled in said lower carriage,
gearing connections between said main drive
rinion and the power shaft, said gearing connec-
tions carried by the lowsr carriage and being
shiftable along the lathe bed with the lower car-
riage and relative to the power shaft, a lower slide
movable on the lower carriage, a manually oper-
able feed screw rotatable in the lower carriage
and having a traveler nut secured te the lower
slide, clutch-controlled gearing intermediate the
main drive pinion and said lower carriage feed-
screw for optional power drive of the latter there-
hy to move the lower slide, an upper unit includ-
ing a carriage and a slide movable thereon, said
voner unit suopperted on the lower slide for an-
gular adjustment relative to it about a vertical
rxis and universally through a full 360° of are,
feed screw and traveler nuf connections on the
upper unit for moving the upper slide on the upper
carriage radially of said vertical axis and in any
angular position of said upper unit, a ring gear
element mounted concentrically of the upper unit
axis and rotatable relative to both the upper unit
and the lower slide, gearing connections between
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the main drive pinion in the lower carriage and
said ring gear element including means to render
said connections operative or inoperative at will,
and . clutch-contrelled gearing connections be-
tween :said ring gear element and the feed screw
of the upper unit for selectively moving the top.
slide ‘on its carriage by power from said- power
shaft.. - . | - : S

5. In a compound slide rest attachment for a
lathe,;in combination, a lower carriage having &
slide movable on. it, an upper carriage also having
a slide movable thereon, a vertical pivet disk fixed
at-the under face of the upper carriage and hav-
ing rotative bearing support in and upon the slide
of the lower carriage, a double ring gear posi-
tioned by said pivot disk for rotation relative to
it, means to move .the lower slide on its-carriage,
means con the upper carriage for moving its slide
thereon, g main power-operable drive element on
the -lower carriage and clutch-controllable gear-
ing connections respectively between said drive
element. and the double ring gear and between
the latter and the means for moving the upper
slide. A ' .
6. A compound slide rest attachment for lathes,
comprising, -in. combination, -a. lower - carriage
adapted for fixing upon a lathe bed in variable
position - along it,- a power-transmitting - shaft
mounted on and extending lengthwise the lathe

bed, said-power shaft having' means near cne.end .

for cennecting it with an available power source
at the lathe and so as to be driven in one or
the -cpposite direction selectively, 'a main drive
pinion for-the slide rest journaled-in said lower
carriage, gearing connections between said main
drive pinion and the power shaft, said gearing
connections carried by the lower carriage and be-
ing shiftable along the lathe bed with the lower
carriage and relative to the power shaft, a lower -
slide movable on the lower carriage, a manually
operable feed screw.rotatable in the lower car-
riage and having':a traveler- nut secured to -the
lower slide, clutch-controlled gearing intermedi-
ate the main drive pinion and said lower carriage
feed screw for optional power drive of the latter
thereby to move the lower slide, an upper unit
including a carriage and a slide movable thereon,
said upper unit supported on the lower slide for
angvlar adjustment relative to it about a vertical
axis and universally through a full 360° of arc,
feed screw and traveler nut connections on the
upper unit for moving the upper slide on the up-
per carriage radially of said vertical axis and in
any angular pesition of said upper unit, selective
manual and power means for so moving the upper
slide on its carriage irrespective of their angular
position relative to the lower slide, and variably
nositionable automatic stop means for predeter-
minedly halting the top slide at the desired point
and for either direction of movement thereof.

7. A .compound slide rest attachment . for
lathes, comprising. in combination, a lower car-
riage adapted for fixing upon g lathe bed in vari-
able position along it, a power-transmitting shaft
mounted on and extending lengthwise the lathe’
bed, said power shaft having means near one end
for connecting it with an available power source
at the lathe and so as to be driven in one or ‘ghe
opposite direction selectively, a main drive pinion
for the slide rest journaled in said lower carriage,
gearing conhnections bhetween said main drive
pinion and the power shaft, said gearing connec-
tions carried. by the lower carriage and being
shiftable along the lathe bed with the lower car-
riage and relative to the power chaft, a lower slide
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niovable on-the lower carriage, a manually oper- -

able feed screw rotatable in the lower carriage'and
having a traveler nut secured to the lower slide,
clutch-controlled gesdring intermediate the main
drive pinion and said lswer carriage feed screw
for opmonal pOwer drive of the Tatter thereby to
move the lower slide, an uppér -unit including a
carriage and a slide movable thereon, said -upper
urit - suppovsed on the lower slide for angular ad-
justmrent relafive to it about a vertical axis and
vaiversally through a full 360° of are, feed screw
and traveler nut connections on the upper unit
for moving fhe upper slide on the upper carriage
radially of said vertical axis and in any angular

position -of said upper unif, a ring gear element

mounted concentrically of fhe upper unit axis and
rotatable relative to beth the urper unit and the
Jower slide, gearing eonnections between the main
drive pinion in the Iower carsiage and said ring
gear element including means to render said con-

nections operative or inoperative at will, clutch- -

controlied gearing connecticns between said ring
gear elemient and the feed screw of the upper unit
for selectively moving the top slide on its carriage
by power from sai¢ power shaft, and variably po-
sitioniable automnatie stop miedns for predeter-
mifiedly halting the top slide at the desired point
and for either direétion of micvement thereof.

8. A comipoimnd slide rest attachrhent for lathes,
comprising, in cotibitiation, a lower carriage, re-
leasable secliritig mieans for fixing sald carriage
oh & lathe bed ih variable position along it, said
means including spaced depending members on
said earrisge relatively variably positionable cross-
wise of 4 lathe bed for clamping engagement with
opposite side portichs of such beds of different
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cluteh-controlled gearing between ' the inftial
‘driven-element and the lower slide for so moving

" the latter, an upper unit including a carriage and
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widths, 4 drive shaft on and extending length- -

wise the lathe bed, an initial driven element on
the slide rest, gearing coririecting said driven ele-
ment and the drive sh&ft in any position of the
slide rest along the lathe bed, a lower slide mov-
able on the lower carriage crosswise the lathe bed,
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a. slide movable thereon, said upper unit supported
on the lower slide for angular adjustment relative
to it about a vertical axis and universally through
-a full 360° of arc, and clutch means and operating
-conneetions between the upper slide and the ini-
tial drivent element, whereby the upper slide may
be traversed radially of the upper carriage aXis in
any angular relation thereto, independently of
‘the lower slide.

9. A compound slide rest attachment for lathes,
comprising, in combination, a lower carriage,

-clamping nieans for securing said carriage on a

Jathie bed in variable position along it, said means
including spaced depending members on said car-
riage relatively variably positionable crosswise of
a lathe ‘bed for clamping engagement with op-

posite side portions of such beds of different

widths, a drive shaft on and. extending length-
wise the latite bed, an initial driven element on
the slide rest, gearing connecting said driven ele--
ment and the drive shaft in any position of the
slide rest along the lathe bed, & lower slide mov-
able on the lower carriage crosswise the lathe bed,
clutch-controlled gearing between  the initial
driven element and the lower slide for so moving
the latter, an upper untt including a carriage and
& slide movable thereon, said upper unit support-
ed on the lower slide for angular.adjustment rel-
ative to it about & vertical axis and universally
through a full 360° of arc, and ctutch means and
operating connections between the upper slide
and the initial driven élement, together with man-
ual operating means associated with said connec-

‘tions, whereby the upper slide may be traversed

radially of the upper carriage exis manually or
automatically, and either with the lower slide at
rest or sfm'ultaneously with movement of the
latter.
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