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UNITED STATES PATENT OFFICE 
LATHEs 

Ernest R. Fiorelli, Waltham, Mass. 
Application August 4, 1940, serial No. 351,402 

9 Claims. (CI. 82-24) 
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 mana and poWe 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 . 

10 efficiency and ease of operative control. 
In the drawings illustrating by way of example 

one embodiment of the invention: 
Fig. 1 is 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 bed, as indicated by the 
line 2-2 of Fig. 3; . . . . . . . . . . 

Fig. 3 is an end elevation opposite that of Fig. 1, 
as viewed from the front of the lathe bed, that is, 
looking from the right in Fig. 2, operating 
handles and shaft extensions being omitted in 
Fig. 3 for clearness; '' . . . . 

Fig. 4 is a detail view in vertical section, corre 
sponding to an upper right corner portion of 
Fig. 2, on a larger scale; s 

Figs. 5 and 6 are sections on the lines 5-5 and 
6-6 respectively of Fig. 4; 

Fig. 7 is an enlarged detail elevational view 
corresponding to a right central portion of Fig. 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, substantially as upon the 
line 8-9 of Fig. 9; . . * . . . . . . 

Fig. 9 is an end elevation substantially te 
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 actuating element best seen in Figs. 16 
and 17; 

Figs. 13 and 14 are front and end elevations, on 
a similar enlarged scale, of an expanding element 
of said clutch of Figs. 10 to 12; 

Fig. 5 shows a portion of the mechanism seen 
at the right central portion of Fig. 8, on a larger 
Scale; - 

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

Fig. 17 is a cross section substantially as on the 
line 7-7 of Fig. 16, with the spur gear in eleva-. . . 

55 tion; 
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Fig. 18 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 illustrating 
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 elevation corresponding to 

Fig.18; . . . 
Fig. 21 is a view partly in end elevation (simi 

larly as in Fig. 19) and partly in cross section, 
showing the mechanism of Fig. 20 as if viewed 
from the right therein, and on the line 2 -2 of 
Fig. 18; 

Fig. 22 is a partial vertical longitudinal section 
on line 22-22 of Fig. 18; . . . . . . 

Figs. 23 and 24 are plan views of a portion 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 respectively; . 

Figs. 25, 26, 27 and 28 respectively are an end 
view, a top plan, opposite end view and partial 
cross.section illustrating details of a lower car 
riage element of the compound slide rest, Fig. 28 
being taken substantially on the line 28-28 of 
Fig.26; . . . . . 

Figs. 29 and 31 are vertical sections length 
wise the lower carriage member of Fig. 26, on 
lines 29-29 and 3-3 respectively of said 
figure; . . . . 

Fig. 30, is a cross section of the carriage of 
Fig. 26 substantially on the line, 39-30 of said : 
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 right end elevation, Figs. 34 
and 35 being vertical cross sections on the sim 
ilarly numbered section lines of Fig. 32, and Figs. . . . 
36 and 37 being views lengthwise of Fig. 32 part 
ly in elevation and partly in vertical section as 
on the lines 36-36 and 37-37 of said Fig. 32; 

Fig. 38 is an elevational assembly of the com 
pound slide rest as a whole, as viewed from the 
back of the lathe, similarly as in Fig.1 but with 
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 
rest; . . Fig. 39 is a plan of the top carriage of the slide 
rest, separately; and ~ : ; ?? 

FigS. 40 and 41 are vertical. Sections on the 

  



2 
lines 40-40 and 4-4, 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 headstock and aSSociated 
back gearing of said Fig. 38 are to be regarded 
as typical. . . . . . . . ' 

Referring to the drawings in more detail, and 
particularly to Figs. 1 to 3, 8, 9 and 38, the com 

5 

` 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. 5. 
carriage 88, herein fully rotatable through 360° . 
relative to the underlying lower slide and car 
riage, and in turn slidably supporting a top slide 
f08 on which the various tools are mounted in 
the usual or preferred manner, as by means of 20 
one or more T-slots 08a, Figs. 1, 3, 9, 18, 19 
and 21. A typical tool clamp 108b 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 carriage and extending down through a 
slot running substantially its full length of the 
lathe bed. This stud and slot connection with the 
lathe bed permits the entire compound slide rest 
assembly 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 with the 
under face of the bed. 
The lower carriage f is additionally 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 6 on the lower carriage. The 
front upper edge of the lathe bed has a like bey 
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. 
f0 and in the under face of said carriage; see 
Figs. 3, 8, 28, 29 and 30. 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 
clined bed face 8, as permitted by the T-slot con 
nection of the studs. 9 with the lower carriage 
f. Upon then turning up the levers 5 against 
the under face of the plate 7 the latter and hence 
also the lower carriage fare 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 
recess a housing a feed screw 3 for effecting 
movement of the lower slide 8, and hence of all 
parts on and above 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 2 demount 
ably secured as by screws to the corresponding 
end face of said lower carriage; see also Figs, 26 

25 

slide 8. 
endwise movement, turning thereof in one or the 

2,334,616 
and 27. Provision of such removable end plate 
2 facilitates assembly and servicing Operations. 
Near its rear end and Within the IOWer carriage, 
Fig. 2, the feed screw 3 is held in the axial 
direction by a collar 6 pinned on it and engage 
able against the adjacent carriage Wall, and by a 
retaining nut 4 and washer 5 on its project 
ing rear end. 
This feed screw 13 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 3 being held against 

opposite direction causes the nut 7 to tra Verse 
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 . 
Said turning of the feed screw 3 may be ef 

fected manually, as by the crank handle 9, 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 

30 

front end of the lower carriage f, at the right in 
Fig. 2, a collar 22 fixed as by a set screw 23; see 
also particularly Fig. 16. Positioned on the feed 
screw 3 between this collar 22 and the end plate 
2 is a spur gear or pinion 2, centrally recessed 
as at 24, Figs. 16 and 17. It is adapted to be 
clutched to the feed screw 3 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 21, surrounds the adjacent 
portion of the feed Screw, and is adapted to be 

5 spread into gripping engagement with the cir 
cumferential inner wall of said recess 23 by 
means of an expander or wedging member 26, car 
ried by the feed screw 3 and slidably movable 
l'adially of the latter in a transverse recess 30 

O 

75 

therein. 
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.a for 
entering between the split end portions of the 

5 expansion ring 25 thereby to spread the latter, 
and has an actuating or can face 27 at its inner 
portion. This cam formation 27 is operatively 
cCntactable by the conical inner end 29 of a 
clutch-operating rod 28 rotatably supported in an 
axial bore 3 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 2 of the bottom carriage f, through a spac 
ing and Supporting sleeve-like boss 3 on said end 
plate, and preferably has a knurled knob or the 
like 36 for turning it to engage or disengage the 
clutch. 
The front end portion of said axial bore 3 in 

the feed screw 3 is tapped as at 33, Fig. 16, for 
threaded engagement with a like-threaded for 
Ward portion 32 of the clutch-operating rod 28. 
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 operating rod 28 
is screwed in, the wedging member 25 on the feed 
Screw is thereby thrust out into clutch-actuating 
position, expanding the ring 25 and locking the 
gear 2 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. 2 unclutched and left free 
to turn without imparting motion to the feed 
SceW. - ??? 

The described clutch-connectable and releas 
able gear 2 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 on its outer 
end as by the key connection 23 best seen in Fig. 
16. This crank 38 carries the operating handle 9, 
Fig. 2, previously mentioned, conveniently acces 
sible to an operator at the latine front. . . - 
Considering further the elongated main drive 

pinion 39 and the power drive connections for it, 
said pinion 33 has a hub bearing 4 at its front 
end, at the right in Figs.2, 8 and 29, rotatably 
supported in a bearing apeiture 4 in the end 
plate 2 of the lower carriage. At its opposite 
end said pinion 33 is fixed on a pinion shaft 46 
rotatable in an elongated bearing recess 4 at the 
rear portion of the lower carriage. Said pinion 
shaft 48 projects rearwardly beyond the lower 
carriage and there has driven connection with the 
power-operated main driving shaft 65 paralleling 
the lathe bed; see Fig. 1 and particularly Figs. 8 
and 38. 
Said main driving shaft 85 has bearing support 

in a suitable plurality of hangers 69 secured to 
the lathe bed as by screws. 9. Two such hang 
ers or bearing brackets 69 are seen in Fig. 38, near 
the respective ends of the lathe bed 2. The shaft 
65 is extended beyond these bearing brackets, its 
projecting ends being reduced and threaded as at 
If, 73 for the reception of retaining nuts 2 and 
4 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 69 and the nut 74, a special back gear 
75, adapted to mesh with and be driven by the 
customary train of back gearing 78, 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 be under 
stood that the train of back gearing as repre 
sented more or less diagrammatically at is in 
Fig. 38 may include one or more change gears 
6' ahead of the shaft 65 So that the latter may 

be driven in one or the opposite direction as de 
sired and at the appropriate speeds. 

ihe described main driving shaft 65, again aS 
best seen in Fig. 38 and also in Figs. 1, 2 and 8, is 
provided with a longitudinal keyway 6 along sub 
stantially its full length. This enables the slide 
rest as a whole to be adjustably positioned at 

O 

lo 

3. 
while maintaining the driven connection with the 
shaft 65, - 

Noting now more particularly Figs. 1, 2 and 8, 
the rear end face of the lower carriage f 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 50 and 51, the latter 
detachably Secured as by screws 56 to the upper 
housing section 5 which in turnisherein integral 
With the bracket 55. This sectional gear hous 
ing 50, 5 is appropriately recessed centrally 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 57, Fig. 8, also slidable on the shaft 65, but 
at all times having driven connection with it by 
means of a tenon or key 66 fixed on the gear hub 

- but having a sliding fit in the driveshaft keyway 
6. Positioning faces 59, 59, Fig. 1, at the oppo 

30 
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1 erator. 

O 

site inner portions of the drive gear housing:50, 
5 hold said gear 5 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. 
This drive gear 57, preferably of the spiral 

type, has driving engagement with a smaller and 
also preferably Spiral intermediate gear SO: The 
latter is rotatably mounted on a short shaft. 6 
fixed as by pins 62, 62 in an upright extension 
5ta (FigS. 1 and 8) of the upper housing member 
50 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 
4S is fixed. . , , : : : : 
The gear housing extension 50a already re 

ferred to has a bearing aperture as at 49 for said 
end 48 of the pinion shaft 48, and the gear 99 
is held on the latter between the shoulder of its 
reduced end 48 and an end bearing boss 52 in 
Said housing extension 52a. The latter may also 
provide opposed end bearing formations 53, 64 
at the Opposite faces of and thereby positioning 
the intermediate gear 60 on its short shaft; 6 . . 
To this point I have described in detail the 

lower carriage , 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 portion of 
Fig. 2 and to Figs. 16 and 17, the means (herein 
including the feed screw 3 and associated con 
nections) for selective manual or power control 
and operation of the lower slide 8 whereby it 
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 bed. - 
The invention further contemplates novel sup 

porting and driving mechanism through which 
the top Slide and carriage assembly may be set to 

the desired location lengthwise the lathe bed, 75 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 O8 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. 

Noting particularly Figs. 2 and 8, the lower 
slide 8 has a vertically recessed portion 77 dis 
posed intermediate its ends, herein nearer its 
front end. Said recess 77 extends vertically 
through the slide 8 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. 34 and 37. Said parts received 
by it include the main pivotal and bearing ele 
ment or pivot bearing disk 78 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 assisted by a 

O 

20 

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 
T8 is centrally bored as at 8 (Fig. 40) for rota 
tive reception of the upright projection or post 82 
on the traveler nut T already described in con 
nection with the lower carriage . The upper 
portion of said lower slide recess TT is formed as 
a vertically disposed collar bearing for said top 
carriage pivot disk 78. 
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. T8 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 8 and to the 
top carriage 80, about the bearing disk 8 as its 
vertical axis. The lower annular gear portion or 
toothed ring element of this double ring gear 
35 meshes with and is driven by a relatively small 
bevel gear 86 integrally or otherwise unitarily 
connected to a spur gear 87, 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 8 and fixed in an 
appropriate recess therein as by a set screw 90. 
As previously indicated, the invention includes 

means for rotatively adjusting the entire top car 
riage and slide unit 89-08 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 , thereby to afford 
a power drive for the top slide. 
Accordingly the lower slide 8 carries at a lo 

cation laterally adjacent the gear unit 86-87 
and its stud shaft 92, an adjustably slidable shaft 
93, seen at the lower right in Fig. 8 and in detail 
on a larger scale in Fig. 15; also in top plan 
and in association with the gearing unit 86-87 
in Fig. 32. At its inner end this sliding shaft 93 
carries an intermediate gear 9 having a hub f00 
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pinned at 64 to said shaft. This gear 9 is at 
all times in mesh with the elongated drive pin 
ion 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 9 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 
lation. 

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 
8 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 detent 96 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 9 in the manner described. 
As shown in detail in Figs. 32 and 34, locking 

Or clamping means is provided intermediate the 
lower slide 8 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 
????? throughout the entire available Swing of 
60?. 
Such means herein comprises a lock stud or 

clamping pin 05 having an inner end forma 
tion conforming to the adjacent annular portion 
106 (Fig. 40) of the pivot-disk 78, said portion 06 
herein being a lower beveled flange at the base 
of Said disk. This rotary locking member or Set 
pin (5 has a threaded portion 04, Fig. 34, re 
ceived in a like threaded side edge portion of 
the lower slide 8; See also Fig. 32. At its Outer 
end is a manipulating handle G5 conveniently 
available to the operator. By turning this han 
dle to screw in or to back out the set-pin 85 
the top carriage and all parts carried by it may 
be located in fixed angular relation to the unider 
lying lower slide and carriage unit 8-1, 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 fT having an upwardly facing 
beveled Outer face conveniently graduated in 
degrees and Subdivisions. This graduated ring 
07 is fixed to the underface of the carriage 80 

as by a number of screws ff0, 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 3 on which the tool-holder such 
as 98b of Fig. 38 is itself mounted, in one or 
the other or both slots. 0.8d. The guiding Sup 
port for this top slide 08 on its top carriage 80 
may be generally similar to that for the lower 
slide 8 on its carriage f, including the usual 
undercut 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 08 on and 
relative to its carriage 80, the latter is pro 
Vided with an elongated feed screw receiv 
ing a like-threaded traveler or drive nut f36 
having a top projection or post 37 fitted in a 
like aperture at the underface of the top Slide 
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98 and there secured as by the screw 38; Fig. 

2. These main parts of the feeding or tray 
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 fl of the low 
er carriage and Slide. Thus the top-slide feed 
Screw f l l 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. It 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 80 represents 
the Zero setting of its graduated dial 0. It 
Will be understood however that in the course 
of the numerous available lathe operations the 
3p carriage and slide unit 80-68 may be set 
at any desired angular relation to the lower car 
riage and slide unit - 8, throughout the en 
tire 360° circumferences of the graduated ring 
fil. For example, in Fig. 38 the top carriage 
arid side unit 80-68 are shown turned 90° 
from their Fig. 2 position, so that they parallel 
the lathe bed 2 and are at right angles to the 
iOWer carriage and side unit 1–8, as appro 
priate for thread-cutting operations, among 
OtherS. 
At its front end the feed screw if i has bear 

ing support in a bushing 26 extending through 
a detachable front end plate 25 for the top 
carriage 6t, said plate being secured to the latter 
as by screws 40, four of which are shown in 
figs. 18 and 19; see also Figs. 2, 3 and 21. For 
?rland - operation of this top-slide feed screw i , 
as seen in Figs, 2 and 38, its projecting front 
end is equipped with a crank or cross bar f27 
ina Ving a handle 28. This hand-operating 
means 27, 28 has a key connection at 29 with 
the feed screw if i and is held in place thereon 
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as by a washer 35 and retaining nut 13-. At 
its opposite or rear end the feed screw is 
journaled in a suitable bearing aperture 39 in 
the adjacent rear end wall of the top carriage 
80. Movement of the feed screw fit in the 
direction of its axis is prevented as by a collar 
$32 pinned at 33 on the feed screw inwardly 
of its bearing 39, and by a washer i34 and re 
taining nut 35 threaded on its projecting rear 
end. 
The top-slide power-drive connections, for 

driving the feed screw , herein include a bevel 
pinion f2 loosely 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 86-87 and 
the slidable release gear 91 meshing with the 
elongated main drive pinion 39, accordingly im 
parts rotation to said screw-carried pinion (2. 
and thence to the feed screw if itself, through 
an automatically operable clutch device to be 
described. .. * - > 

This feed-screw pinion 2 is held against in 
ward movement along the feed screw as by a col 
lar i { 3 fixed by a, set-screw - i4. . As seen in Fig. 2 
and on a larger scale in Fig. 4, Said feed-screw 
pinion f2 has a forwardly extended hub, the 
front end of which is centrally bored to receive a 
further positioning collar 5, holding the pinion 
f2 against axial displacement in the other direct 

tion, that is, outwardly, toward the right in Figs. 
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2 and 4. This latter collar 5 is fixed on the 
feed Screw as by a set-screw 6, the top carriage 
desirably having an aperture? it in its top wall. 
vertically over said set-screw is for screwdriver 
access to it; see also Figs. i8 and 22. It is again 
particularly rioted that the feed-screw pinion 2, 
While held against endiwise displacement upon the 
feed Screw if , is rotatively loose on the latter, so 
that the pinion, as determined by the position of 
the associated clutch mechanism and automatic 
stop means to be described, may at times turn 
freely oil and jelatively to the feed screw, leaving 
the lattei' at rest, and at other times may be 
clutched to tile feed screw to drive it. . 
Again as seen in Fig. 2, on an intermediate 

Scale in Fig. 22, arid on a still larger scale in Figs. 
4 to 6, such clutch mechanism herein comprises 
a projecting ciutch element or lug í í8 at the front 
or Outer face of the hub of the feed-screw pinion. 
2. This clutch element f8 is adapted for coop 

eration With a similar but oppositely projecting 
clutch element or lug i 9 on a clutch yoke or spool 
23 non-rotatively but slidably keyed on the ad 

jacent portion of the feed screw f i? as at 24. 
It Will be understood that axial sliding movement 
of the yoke 23 toward the left in Figs. 2, 4 and 
22. Will cause this positive clutch device 8, 9 
to be shifted from its inactive, or non-clutched 
position shown in said fingers to an active or 
clutched position. In saidi cluichied position, in 
which the elements 8, 9 stand in the same 
plane transversely of the feed screw, rotation of 
the pinion f2 is positively transmitted to said 
SC'6W. - - - 

Such shifting of this top-slide feed-screw clutch 
herein is effected by a vertical pin 20 on a clutch 
shifting or trip lever 62 to be described, the 
lower end of said pin Standing in a circumferen 
tial groove 22 in the clutch yoke 23. Wertically 
opposite this clutch yoke the top carriage 0 is 
appropriately recessed as at 2, Fig. 4 (see also 
Figs. 18 and 39) to permit the described clutch 
engaging or releasing movement of the pin 120. 
The clutch shifting or trip lever 62 carrying 

the yoke-engaging pin 20 is 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 25, has sunk in its top face, a small pivot 
positioning plate 14 for the trip lever 62, Said 
plate being removably held on the top carriage 
as by a screw 44; Figs. 18, 19 and particularly 
Fig. 39. The trip lever f62 extends substantially 
across the top carriage 80, with one end near 
or overlying the plate Si (depending on the 
lever-pivot setting) and its other end projection 
at the opposite side of said carriage. 
As will best be understood in connection with 

the partly diagrammatic Figs 23 and 24, the trip 
lever 62 is adapted to be pivotally anchored 
on the top carriage, for horizontal swinging move 
ment,in either of two pivot positions. The clutch 
yoke shift-pin 426 is fixed in the trip lever 162 
somewhat nearer to one end, that adjacent the 
anchor plate G, than to the other. The two 
pivot positions are at opposite sides of said yoker 
pin 20, in the direction lengthwise the trip lever 
62, the latter having the alternative pivot-screw 
receiving apertures f 2 and 46 defining said 
positions. 
From the foregoing it will be understood that 

the trip lever : G2 formas a part of the altomatic 
stop motion, for predeterminedly throwing tot 
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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 sliderest 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 
at the lathe and so as to be driven in one or 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 side, 
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 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 
at the lathe and so as to be 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 
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 jntermediate 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 
upper unit supported on the lower slide for an 
gular adjustment, relative to it about a vertical 
rxis 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, 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-controlled 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. . . - . . 

5. In a compound slide rest attachment for a 
lathe, in combination, a lower carriage having a 
slide movable on it, an upper carriage also having 
a slide movable thereon, a vertical pivot 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 side on its carriage, 
means on the upper carriage for moving its slide 
thereo, a 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. 

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 one end . 
for connecting it with an available power source 
at the lathe and so as to be driven in one or 
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 
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 side, 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 
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 up 
per carriage radially of said vertical axis and in 
any angular position 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 
positionable 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 a 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 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 ca 
riage and relative to the power shaft, a lower slide 
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niovable on the Iower 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 
nove: the lower slide, an uppei' unit including a 
carriage and a slide movable thereon, said upper 
unit supported on the lower slide for angular-ad 
justment 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, a ring gear element 
mounted concentrically of the upper unit axis and 
Fotatable relative to both the upper unit and the 
lowerslide, gealing connections between the main 
drive pinion in the lower cariiage and said ring 
gear element including means to render said con 
nections operative or inoperative at Will, clutch 
controlled gearing connections between 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, and variably po 
sitionable automatic stop means for predeter 
nitiedly haiting the top slide at the desired point 
and for either direction of movement thereof. 

8. A compound slide rest attachment for lathes, 
contiprising, ini confibitiation, a lower carriage, re 
leasable sectiring rieans for fixing said carriage 
on a lathe bed in variable position along it, said 
means including spaced depending members on 
said earriage relatively variably positionable cross 
wise of a lathe bed for clamping engagement with 
opposite side portions of such beds of different 

clutch-controlled gearing between... the initial 
driven element and the lower slide for so moving 
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widths, a drive shaft on and extending length 
wise the lathe bed, an initial driven element on 
the Slide rest, gearing connecting Said driven elle 
ment and the drive shaft 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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the latter, an upper unit including a carriage and 
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 
connection is between the upper slide and the ini 
tial driven 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, 
clanping nieans for securing said carriage on a 
lathe 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 lathe 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, a lower slide nov 
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 unit including a carriage and 
a slide nowable thereon, said upper unit support 
ed on the lower slide for angular adjustment rel 
ative to it about a vertical axis and universally 
through a full 360° of arc, and clutch means and 
operating connections between the upper slide 
and the initial driven element, together with man 
tial operating means associated with said connec 
...tions, whereby the upper slide may be traversed 
radially of the upper carriage axis manually or 
automatically, and either with the lower slide at 
rest or simultaneously with movement of the 
13.fter. 
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