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UNITED STATES PATENT OFFICE,

EDWARD RIVETT, OF HULL, MASSACHUSETTS

METAL-WORKING MACHINE.

1,198,771,
Application filed June 17, 1814, Serial No.

To aliwhom it may concern.:

Be 1t known that I, Epwarp Riverr, a
citizen of the United Smaes, residing at
Hull, county of Plymouth, State of Massn-
chusetts, have invented an Tmprovement in
Metal-Working Machines, of which the fol-

lowing desunpulon in c'mnectlon with the-

accempanying dr(,vfmg, is a spemﬁcatlon,
like characters on the drawing representing
like parts.

This anOPtIOIl relates to improvements
in metal working machines generally and
the Spﬂ(:lﬁc cmbodlme‘l‘t and the general fea-

tures thereof are disclosed as qpphed to

Iathes adapted for accurate work.

The gcnural objects of the invention are
to provide a machine of rigid structure in
which the accurate alinement of the opera-
tive parts may be accurately maintained,
the v'ealing away of the relatively mov qble
parts reduced to a minimum and means pro-
vided whereby they may be adjusted to com-
penmte for such wear as may take Dhce, to
provide means for preventing accident to
the relatively movable parts and in the spe-
cific embodiment shown herein to provide a
machine adapted to perform with increased
accuracy a variety of operations such- as

tlnping:, screw thread cutting, ball ‘rurmng,_

aper turning or screw threading, etc.

Another feature of the
provide a three point supporting means for
the machine bed which will _prevent any
twisting strain upon the bed of the machine
when 1 is set up notwithstanding irregu-
larities in tlm floor upon which the machme
rests.

Other objects of the invention and the va-
rious novel improvements in detail will
more fully appear from the following de-

scription and the accompanying dmwmds'
and will be fully pointed out in the an--

sed claims.

In the drawings; Figure 1 is a front ele-

vation of a Llune ernbodym\"f the preferred :

forms of my invention, Fig. 2 is a vertical
sectiona! view on lines 9o Tig. 1 through
the center of the carriage and bed, Fig. 3
1s a plan view of the pfuts shown in Tlo 2

partly broken away to show the Ieedme;
meclmnlsm for the cross slide or tool car-
riage, IFig. 4 is a detail sectional view on
lines 4—4 Fig. 8, Fig. 5 is a sectional view
on lines 5—5 Fi 1(7 1 showing the hand op-
erating mechamsm for the carriage, Fig. 6
is a sectional view on lines 66 Fig. 1 sbow~

Specification of Letters Patent.

845,733, Renewed August 23, 1318,

mvent;on is to -

Patented Sept. 19, 1916.
Serial o. 116,411,

1n0“ the. automatic carrmge feeding mecha-
nism, and the means for throwing th<, same
into operative relation or 1eleasmcr the same
and locking it out of operative rehtlon to
permlt the mampdh ion of the carriage by
hand, Fig. 7 is a sectional view ShOWan‘ in
detail the automatic and manually opera ated
connections to the main feed screw, Fig. 8
is a similar view on lines 8—8 Fig. 1 show-
ing the connection of the carriage driving
mechamsm to the screw cutting teed Fig. 9
1s a gsectional view on lines 9——9 mos 1 and
8 ‘shewing ‘the tail stock in elethlon, Fig.
10 is a detaﬂ of the adjusting mechanism
Tor the tail stock, Tig. 11 is a detail sec-
tional view of the clampan“ means for hold-
ing the antomatic driving mechanism from
rotation when the carriage is being manipu-
lated by hand, Fig. i2 1s a detul sectional
view showing "the means for throwing. the
automatic dl’lVlIlO‘ mechanism " for the car-
riage into and out of gperation, Fig. 13 is a
sectional view through a portion of the head
stock, Fig. 14 is a detail sectional view of
one ot the three point connections' between
the body and its support, and Fig. 15 is a
detail sectional view of the other two of the
three point conmections between the body

-and its support.

In the preferred embodiment of the in-
vention illustrated herein the lathe bed 1
is of a peculiar construction as will herein-
after appear and is provided with a head
stock 2 cast integrally therewith to provide
a more rigid constiuction than in the usual
form of lathe. In order to provide means
for easily setting up the machine upon the
floor of the shop which may be more or less
irregular a three point support is provided
comprising a single leg 3, desirably support-
ing the head end of the lathe and a pair of
legs 4 supporting the tail end of the lathe,

- these legs being desirably attached to the

under side of the bed by universal joints of

novel construction as will hereinafter more

fuily appear.

The lathe bed comprises a horizontal -flat
portion 5 adapted to carry the tail stock and
carriage of the machine there being depend-
ing webs 6 and 7, the web 7 bemo ‘provided
at its upper portion with a forwwdly ex-
tendino ’chlckened member 8 adapted to sup-
port the mechanism upon which the carriage
is mounted and also to provide a backing for
the screw which actuates the carriage for
screw threading, The lower portion “of the

60

70

75

80

85

90

95

100

105

110



10

15

=

web 7 is desirably extended forwardly so
that its upper face lies in the plane of the
forward face of an extension 8, the webs 6
and 7 being connected by a series of bracing
webs 9 to give strength and rigidity to the
frame.

In the use of lathes, short stock is more
often operated upon than long stock and by
the short travel of the carriage in operating
upon the short stock the relatively moving
surfaces between the lathe bed and the car-
riage become worn so that when long stock is
placed in the machine more or less irregular-
ity in the turning or cutting of the stock is

caused by the carriage 1'1d1nor from the worn
part to the unworn part.

One of the principal objects of this inven-
tion is to so mount the carriage that it will

" have a bearing upon the bed which will pre-

20

30

85

40

45

50

56

80

. 85

vent the i xeoul ar wearing away of a sec-
tion of the bed and consequently avoid this
very serious defect. Toaccomplish this pur-
pose I have provided a cylindrical support
for the carriage of long dimensions which in
the preferred form shown herein comprises
a cylindrical steel shatt 10 partially embed-
ded in the upper surface of the thickened
extension 8 of the bed 5, said shaft being se-
cured therein from movement by means of
screws 11 or other suitable fastenings. This
shaft 10 is desirably constructed of har-
dened steel, and is ground absolutely true.

The carriage is desirably a built up con-
struction comprising a main plate 12 having
a cylindrical concaved recess 13 adapted to
engage the hardened steel shaft 10, there be-
ing extensions 14 and 15 from said main por-
tion 12 extending longitudinally of the shaft
to give a long bearing upon the same. By
thus mounting or pivotally and slidably
hinging the carriage upon a single cylindri-

'llly curved befmno member the greatest ac-
curacy in alinement may be obtained, since
the bearing-member may be made with ab-
solute accuracy and so supported in the bed
that its axis will lie throughout within or
parallel to, the plane of the axis of rotation
of the work holding chuck. The shaft 10
extends a suitable distance beyond the inner
end of thé head stock, the head stock being
overhung to permit this arrangement, as
illustrated in Fig. 2.

It will be observed that by this construc-
tion there will be little tendency for the car-
riage or shaft to wear, even though short
stocls is operated upon more frequently than
long stock, in order, however, to provide
means for taking up any wear which may
tale place, and also to provide means for
supporting the mechanism for actuating the
controlling or driving means for the car-
riage, I have promded a depending member
16 secured to the forward under face of the
main portion of the carriage 12, desirably
provided with a plurality of strengthening

1,198,771

ribs 17 and terminating in a rearward ex-
tension 18 which bears against the forward
face of the extension of the web 7, the con-
tacting faces of the downwardly extending
carriage member and the extension of web 7
being “surfaced to provide smooth contact
surfaces 19, 20 which will permit the easy
and accurate movement of the carriage lon-
gitudinally of the lathe bed.

In order to take up any wear which nny
occur either between the shaft 10 and the
under portion of the main carriage member
12, or between the surfaces 19 and 20 a cap
plate 21 is provided which is secured to the
extension 18 of the depending carriage mem-
ber by alternately mmnoed b(Lchg and re-
taining screws 22; 23, said cap plate being
recessed at its forward edge to receive a vib
24 extending downwardly from the member
18, the opposite or rearward edge of the cap
plate being extended upwardly and having
a beveled surface 25 adapted to engage a
machined surface 26 upon the (1ownw(ud
extension of the web 7.

It will be obvious that the cap plate 21
which is supported upon the depending por-
tion of the carriage will travel with the
same and that if any wear occurs a loosening
of the backing screws 22 and tightening of
the retaining screws 28 will at once readjust
the carriage into proper position.

The carriage as has been stated is of a
built up construction desirably so made as to
provide for the automatic manipulation of
the carriage longitudinally of the lathe or
the manual operation thereof; to provide for
the cross feeding of the tool carriage either
automatically or manually and to provide
for a circular movement adapted for turn-
ing balls, tapers, etc. To provide for these
various functions the main portion 12 of the
carriage has placed upon it an intermediate
plate 27 to which it is secured by bolts 28.
Superimposed upon the intermediate mem-
ber 27 is an upper member 29 which is pro-
vided with a recess 30 adapted to receive a
worm gear 31 which is secured thereto by a
stud 32 in the vertical plane of the center of
the lathe, the stud 32 being secured in the
intermediate plate 27. The worm gear 31 is
prevented from rotation relative to the main
member 12 and intermediate member 27 by
bolts 28 which extend through both these
members into the under portlon of said gear.

The upper member 29 of the carriage is
rotatable relatively to the intermediate mem-
ber 27 through the medium of a worm 33
which is journaled in the member 29. The
worm 33 engages the teeth of the worm gear
31 and may “be actuated either manuallv by
a lever 332 and suitable ratchet mech‘unsm,
or automatically. When the worm 83 is ro-
tated the upper member 29 of the carriage
will be caused to rotate about the pwotal
stud 82 as a center so that the tool which is
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carried upon the cross slide mounted upon
the member 29, may be suitably guided for
ball turning, taper turning, ete.

The upper member 29 may be guided in
its rotation by an annular rib 34 extending
from the under surface of the member 29
into a circular undercut slot 85 in the inter-
mediate plate 27 and may be clamped in ad-
justed position by bolts 34* having nuts
traveling in the undercut recess of the slot
35 and provided with heads having trans-
verse holes to receive a rod or other tool for
tightening or loosening said bolts. A cross
slide or tool carriage is mounted upon the
upper member 29 of the main carriage in
such a manner as to provide for the eross
feeding of the tool.

In the preferred embodiment illustrated
herein the tool carriage comprises a base
member 36 curved to embrace the uppéer part
of the member 29 of the main carriage, the
tool carriage being provided with downward
extensions at each end adapted to receive a
screw threaded shaft 37 to propel the tool
carriage cross-wise of the lathe, either man-
ually or automatically as will heveinafter e
deseribed. The tool carriage is provided
with an upward extension 38 preferably cast
integrally therewith and screw threaded at
its upper portion to receive any suitable
holder for the tools such as that 1llustrated
in Figs. 1 and 2 of the drawing, without
reference to the manner in which the main
carriage may be caused to travel longitudi-
nally of the bed or the tool carriage to travel
transversely thereof.

Inasmuch as this lathe is adapted not only

- for turning but also for serew threading I

have deemed it expedient to provide two
separate shafts 40 and 41 which are mounted
in suitable bearings at the head and tail ends
of the machine and which may be rotated
threugh any suitable gearing and at any
suitable speed by any usual form of mecha-
nism, {(not shown). The shafts 40 and 41
are desirably located within the recess 42
formed by the curved contour of the web 7
and are beneath the forward extension 8 of
said web being thereby protected frow in-
jury by the dropping of tools or dust and
chips from the lathe. The screw threading
shaft 40 is desirably mounted in a concaved
recess 43 in the under portion of the exten-
sion § whereby the shaft is afforded a back-
ing which prevents its distortion.

In order to provide for the traverse of the
carriage in screw cutting the dewnwardly
extending portion 16 of the main carriage
carries a half nut 44 which is slidably
mounted- in a recess therein and is adapted

-to be raised and lowered by means cf a lever

45 pivotally mounted upon a stud 46 pro-

jecting from the forward side of the car-

riage and secured to said sliding nut by a
stud or bolt 47. Means such as holes 48, 49

2]

in the carriage may be provided adapted to
receive a spring plunger 50 extending from
said lever 45 to support the nut into or oub
of engagement with the under surface of the
feeding shaft 40. It will be cbvious that
when the lever is raised info position to
cause the nut to engage the threads of the
shaft 40, as shown In Fig. 9, the carriage will
be advanced by the rotation of the screw
cutting feéding shaft 40 in the usual man-
ner. At this tiime of course -the mechanism
for operating the carriage by the screw 41 is

“disengaged since it is obvious that both the

screw feeding shaft and the shaft which
feeds the carviage for furning should not be
operatively engaged with the carriage at the

-same time.

In order to provide for the feeding of the
carriage both automatically and manually a
special mechanism is provided whereby the
hand operating device may be disengaged
during the automatic operation and the
mechanism for automatically. feeding the
carriage disengaged while the same is being
driven by hand. This mechanism is further
so arranged as to permit the driving of the
cross feeding mechanism #or the tool car-
riage from the same shaft 41 which -auto-
matically feeds the main carriage.

Referring first to the manual feed the de-
pending portion 16 of the cairiage is pro-
vided with an extension 51 having a down-
wardiy projecting stand 52 terminating in
a journal 53 adapted to receive a sleeve 54
provided with a hand wheel 55, the sleeve
53 of the hand wheel 55 being secured in saic
journal by a split vetaining ring 56.
sleeve 53 is keyed to a cential shaft 57 ex-
tending through a bushing 58 in a journal
597in the member-16, said shaft 57 having
upon its inner extremity s beveled gear 60
which is adapted to engage a companion
beveled gear 61 mounted upon the screw
threaded shaft 40. The ovfer end of the
shatt 57 is provided with a knob 62 by means
of which the gear 60 may be forced nto en-
gagement with the gear 61 or withdrawn
from engagement with said gear 91 into a
suitable recess 63 in- the inner face of the
member 16.

It will be cbvious that when the hand

wheel ‘15 forced into engagement with the
Sty

gear 61 and is rotated the gear 61 will be
caused.- to rotate upon the screw threaded
shait 41 and that it the shaft 41 is main-
tained stationary the carriage will be moved
lengitudinaily of the machineg; at this time
the gear being connected to the carriage by
mechanism hereinafter ¢ be deseribed.
(See Figs. 6 and 7.)

The gear 61 is in the form of a nut hav-
ing an annular recess 64, the threads of the
nut being constantly in engagement with
the threads of the shaft 41. In order to
provide for the automatic. feeding -of the
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carriage by driving the shaft 41 in the usual
manner it is necessary that the gear 61 be
locked against rotation.. In order to accom-
plish this purpose I have provided a clamp-
ing member comprising a split collar 65 em-

racing the gear 61 within the recess 64.
This split: collar is desirably of the form
illustrated in Fig. 6 having downward pro-
jections which arve surfaced off to engage a
surfaced way on the lower inclined surface
of the web 7, the clamp being adapted to be
moved longitudinally of the bed along with
the gear, as will be obvious. The clamp 65
is provided at its forward end with diverg-
ing surfaces 66 and 67 which are adapted to
be engaged by locking members to force the
clamp tightly upon the gear 61 and there-
by to prevent its rotation:

The preferred form of locking member as
disclosed herein comprises a pair of plates
having beveled edges adapted to.engage the
surfaces 66, 67, one of these locking plates
68 being slidably mounted in a recess 69 in
the plate 16 and secured at its lower end
upon an eccentric 70 carried by a stud 71
jowrnaled in the frame 16, said stud having
an operating lever 72. The other portion
of the locking member comprises a plate 73
having a beveled edge 74 adapted to engage
the surface 67 aforesaid, sald plate being
mounted upon an extension 75 of the stud,
which iIn turn is mounted eccentrically in
the end of the stud 71 in opposite relation
to the eccentric 70 so that when the lever 72
is actuated to close the clamp 65 the eccen-
trics 70 and 75 will act in opposite direc-
tions upon their respective members to cause
the same to actuate the members of the
clamp 65 symmetrically. 7

The gear 61 is connected to the carriage
by means of a yoke or forked piece 76 which
embraces the locking member and clamp
aforesaid, the yoke being mounted in a re-
cess 77 in the carriage and thereby connect-
ing the gear 61 to the carriage through the
‘parts aforesaid as shown in Figs. 6 and 7.

In cxder to provide for the driving of
the cross feeding mechanism of the tool car-
riage from the shaft which automatically
feeds the main carriage longitudinally of
the lathe it is necessary to withdraw the
yoke from its engagement with the gear and
its clamp so that there will be no feeding
of the main carriage during the cross feed-
ing operation; provision is made for thus
disengaging the yoke by providing the same
with a stem 78 extending through the wall
of the carriage 16 and having at its outer
end a pin 78" engaging a slot 79 in a lever

80 which is pivotally mounted between a -

pair of lugs 81 extended forwardly from the
front of the carriage member 16. The lever
80 may be of any desired form but for con-
venience I have shown the same as having
an outwardly turned end provided with a

1,198,771

knob 82 which may be readily grasped by
the hand.

in the automatic feeding of the machine
through the shaft 41 it will be understood
that said shaft 41 is driven in any usual
manner. LThe gear 61 is locked to the car-
riage by yoke 76 and is locked from rota-
tion by the clamp 65 and the locking mecha-
nism aforesaid, thus causing the carriage to
be moved longitudinally of the bed plate as
the shaft 41 is rotated.

In order to move the carriage manually-

the clamp 65 is released so that the gear 61

is free to rotate upon the shaft 41. The gear

60 is then thrown into engagement with the
gear 61 by pressure upon the knob 62 and
the hand wheel 65 rotated to cause the pro-
gression of the carriage in either direction,

‘at this time the feeding shaft 41 being at

rest.

In the embodiment of the invention shown
herein the cross feed of the tool carriage is
adapted to be actuated from the same shaft
41 which serves to automatically feed the
main carriage longitudinally of the lathe
bed. This is accomplished through a sub-
stantially vertical shaft which engages a
horizontally disposed gear which in turn
meshes with a gear in the form of a nut on
the screw threaded shaft 37 which is mount-
ed on the tool carriage 36.

Before entering into a description of the
automatic driving mechanism the nature of
the tool carriage will be more fully ex-
plained. As before stated the carriage 36
embraces and engages ways upon the sides
of a projecting upper portion of the car-
riage 29. The rear end of the carriage 85 is
provided with a downwardly projecting
bearing 85 (¥ig. 2). The opposite or for-
ward end of the carriage is likewise pro-
vided with a bearing member 86 which de-
sirably may be secured to the end of the
carriage by bolts 87. The shaft 37 is mount-
ed in the bearing members 85 and 86 and

xtends beyond the bearing 86 to receive a
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hand wheel 88 which may be keyed thereto .

in the usual manner. The hub of the hand
wheel 1s desirvably surrounded by a collar 89

which may be provided with an annular

dial 90 which may be provided with gradua-
tions 91, see Fig. 3. This dial is desirably
in the form of a ring held frictionally upon
the collar 89 so that it may be turned to
zero at any time. The bearing member 86

is provided with an indicator 92 by which

115

120

the position of the dial 91 may be set and .

also by which the amount.of rotation there-
of may be determined. ;

The cross feeding of the tool carriage is
sffected through a gear 93 which is in the

Fform of a nut and is mounted upon the

screw threaded shaft 87. This nut is so ar-
ranged that it may be prevented from rota-
tion during the manual feeding of the car-
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riage by the hand wheel 88, and may be
caused to retate during the automatic actu-
ation of the cross feed from the shaft 41, at
which time the screw 37 is locked against
rotation by means of & clamp 94 carried in
a recess in the underside of the tool carriage
36 and is in the form of a split collar hav-
ing lips 95 connected by a screw 96 having
a handle 97 by which it may be rotated.

The cross feeding of the carriage 36 is
effected automatically from the screw 41
through a gear 98 carried by a vertical shaft
99 which is connected by a knuckle joint 100
to a short shaft 101 which is journaled in
the intermediate portion of the main car-
riage and in the worm gear and which car-
ries upon its upper end a pinion 102 which
engages teeth on the outer circumference of
a gear 103 which is mounted upon the stud
32 within a recess in the worm gear 30. The
gear 103 is not only provided with circum-
ferential gear teeth but also with a series of
beveled gear teeth upon its upper surface
which engage with the beveled gear 93
which, as before stated, is in the form of a
nut and mounted upon the shaft 37. It
will be obvious that when the gear 98 is in
mesh with the threads of the shaft 41 the
shaft 99 will be rotated, thus in turn rotat-
ing the pinicn 102, the beveled gear 103,
and the gear 93 upon the shaft 37, which at
this time is locked. Such rotation of the
gear 93 will of course cause the carriage 36
to travel crosswise of the lathe bed, it being
obvious that the gear 93 must be prevented
from longitudinal movement upon the shaft
87. This is accomplished by the gear being
retained in place by a block 104 (see Iig.
3) held in a recess 105 formed in the memn-
ber 29.

In order to provide for the cross feeding
of the tool carringe manually it is necessary
to remove the gear 98 from its engagement
with the threads upon the shaft 41, this is
accomplished by means of an eccentrically
mounted stud 106 projecting from a disk on
the short shaft 107 which is mounted in the
wall of the main carriage, which may be
desirably provided with a swelled portion
108 forming a pocket 109 (Fig. 12) adapted
to receive the gear 98 when it is withdrawn
from engagement with the shaft 41. The
pin 106 engages a sleeve 110 rotatably
mounted upon the shaft 99. The shaft 107
is provided with a handle 111 by which 1t
may be rotated in order to cause the disen-
agngement of the gear 98 from the threads
of the shaft 41. The handle 111 is given a
half turn which causes the upward and lat-
eral movement of the sleeve 110 carrying the
end of the shaft 99 with the gear 98 into
the pocket 109 aforesaid. This operation
is permitted by reason of the fact that the
shaft 99 is connected by the knuckle joint
100 with the short shaft 101 which carries

(1

the pinicn 102 which drives the pinion 103
actuating the nut 93. (See Fig. 12).

In order to prevent the shaft 99 from ro-
tation, and thereby to hold the gear 93 from
rotation during the feeding of the tool car-
riage by the hand wheel 88, a clamp is pro-
vided for engaging the shaft99. Thisclamp
which is shown in detail in Fig. 11, com-
prises a split collar 112, the lips of which
engage lugs 113 cast on the inside of the
pocket 109 and prevent the collar from rota-
tion. The lips of the collar are clamped to-
gether and the rotation of the shaft thereby
prevented by means of a screw 114 which
may be provided with a suitable handle 115.

It will be obvious therefore, that when the
hand wheel feed is to be used the gear 98
will be removed from its engagement with
the shaft 41 and will be locked out of en-
gagement therewith by the clamping collar
112 thus preventing the rotation of the
shafts 99 and 101, the gear 103 and the gear
93 which is provided with a nut engaging
the shaft 37. In order to manually operate
the cross feed the clamp 94 is loosened and
the hand wheel 88 rotated to advance or to
retract the tool carriage.

One of the features of the invention com-

prises a novel mechanism within the head
stock of the lathe whereby the thrust may
be taken up and binding of the rotation of
the shaft which carries the chuck or face
plate may be prevented.

It has heretofore been mentioned that the
head stock is desirably cast integrally with
the bed, as illustrated herein the head stock
comprises two upwardly and laterally ex-
tending bosses 116 and 117 in which is
mounted a hollow shaft 118 which is pro-
vided with the usual pulleys of various sizes
119 and gearing 120, etec., and at its inner
end with a screw 121 adapted to receive the-
usual face plate. Within the hollow shaft
the usual chuck 122 is mounted and is adapt-
ed to be extended or retracted by a screw
threaded sleeve 123 which may be operated
in the usual manner by a hand grip or
knob 124. .

In order to take up the end thrust a
sleeve 125 having a shouldered extension
126 is mounted in the boss 117, said sleeve
being provided with a beveled surface, de-
sirably inelined at an angle of 45° to the.
axis of the shaft and which cobperates with
e similar surface upon an enlarged portion
128 of the driving shaft 118. These engag-
ing surfaces may desirably bé protected
from dust or dirt by a surrounding guard
ring or collar 129.

It is desirable to so distribute the thrust
that it will not all come upon the surface
127 and T have therefore provided means
whereby a portion of the thrust may be
otherwise transmitted to the sleeve 125,

This is accomplished by providing a flanged
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collar 130 upon the shaft 117, said collar 130
being adapted to bear against a shoulder
181 upon said shaft at the rear of the boss
The collar 130 engages an anti-fric-
tion washer 132, preferably of fiber swhich
in turn engages the face of a collar 133 the
outer surface 134 of which is spherical and
enguges a corresponding spherical surface
on the inner side of a nut 135 which is se-
cured to the sleeve 125 by scerew threads 136.

It will be obvious from this construction
that any heavy thrust upen the chuck or
face plate which is attached to the end of
the shaft 118 will be transmitted through
the sleeve 136, the washer 132, the collar 133
and the nut 134 to the sleeve 125 thereby
velieving the pressure nupon the surface 127
to o suflicient extent to prevent the binding
of the shaft in its bearings.

Another feature of the invention com-
prises means for vertically adjusting the
tailstock of the Iathe. In order to accom-
plish this I have provided a base plate 137
or support for the tail stock having a down-
wardly extending substantially V-shaped
portion 188 adapted to ride in a way 139 in

the bed 1, this way being at the upper end

of a slot 140 which extends longitudinally
of the lathe bed and has undercut walils to
receive the heads of fastening bolts 141.
The member 137 is provided with a dove-
tailed groove 142 in which is seated a cor-
responding tongue projecting downwardly
from a wedge shaped member 143 which

rests upon the member 137, The ends of the

tail stock ave provided with downward pro-
jections or flanges 144 which are apertured
to permit the introduction and manipulation
of serews 143 and 146 which are threaded
into the opposite ends vespectively of the
wedge shaped member 143. The heads of
the serews are shouldeved to engage the ends
147, 148 of the base plate 137.

In ovder to raise or to lower the tail steek
it is merely necessary to adjust the wedge
shaped member 143 longitudinally thereof
and this is accomplished by advancing one
of the screws 5, 146 and retracting the
other in the proper manner.

It has heretofore been mentioned that the
Iathe 1s desivably supported upon a three
point bearing, this is accomplished in the

preferred form of the invention by provid-

ing a single leg beneath the head of the
lathe, which is desirably secured thereto by
means of a spherical bearing. The leg 3 as
shown in Fig. 1 is provided with a web 15

which is provided with an aperture 151 de-
sirably enlarged at its lower end to form a
spherieal seat 152 for a washer 153 which
rests upon the head 154 of a bolt 155 which
bolt extends loosely through the aperture
151 and engages the bed 1. The upper sur-
face of the web 150 is provided with a cir-
cular screw threaded recess 156 in which is
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seated a screw threaded bearing plug 157
having an upwardly extending spherical
portion 158 which engages the concaved face
159 of a companion bearing plug 160 which
is likewise screw threaded 1n an aperture
161 in the under face of the bed.

It will be observed by reference to Ifigs.
1 and 14 that the bed of the lathe is sup-
ported Dby the spherical bearing surfaces
slightly above and free from the leg 3 so
that the latter is permitted a slight adjust-
ment in any direction. The illustrations
above referred te show the separation be-
tween these parts in exaggerated form and
it is to be understood that only a slight ad-
justment is provided but which is sufficient

In connection with the adjustment of the
other leg to permit the proper positioning’

of the lathe bed even though the floor upon
which the lathe is seated 1s somewhat un-
even. : :
The leg 4 which supports the tail end of
the lathe is likewise provided with two uni-
versally adjustable bearings which may de-
sirably be of the form illustrated in Figs. 1
and 15 in which bolts 162 pass through the
flanges 163 on the bottom of the lathe bed
and are screw threaded into spherical balls
170 which are seated in corresponding re-
cesses in the web 164 of the pair of legs 4.
The connections between the balls and the
leg are desirably effected by bearing plugs
165 circular in form, screw threaded into a
corresponding recess 166 in the web 164, the
interior of the screw-plug being spherical
in form to engage the upper surface of the
ball to retain the same in position. The
stem. of the bolt 160 is also desirably pro-
vided with a collar 167 having a spherical
surface 168 adapted to engage the ball ad-
jacent to the stem of the bolt, the opposite
face 169 of the collar being flat and engag-
ing the surface of the bed of the machine.
This collar is sufficiently small in diameter
to permit a slight adjustment of the leg.
These collars serve-to keep the leg slightly
separated from the under surface of the bed
and to permit a slight universal adjust-

ment of the pair of legs 4. Tf when the lathe

is being set up, the floor presents an irregu-
lar surface which would have a tendency to
twist the bed if the connections with the legs
were rigid, a slight adjustment of the legs
will automatically take place which will
avoid the objection.

It is to be understood that the embodiment
of the invention disclosed herein is illustra-
tive merely and is not in any way restric-
tive of the scope of my invention. While
many hand operating mechanisms have been
described it 1s to be understood that such
mechanisms may be operated automatically,
and also that means may be provided to so
interlock the various operating mechanisms
as to make them foolproof; and that other
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forms of specific embodiments of the inven-
tion may be utilized within the spirit of
this invention and within the scope thereof
as set forth in the following claims.

Having described my invention, what I
desire to secure by Letters Patent is:

1. In a machine of the class described, a
bed, a single bearing member having a cy-
lindrically curved bearing surface mounted
on said bed, a carriage pivotally and slidably
hung upon said bearing member and means
for guiding the carriage in its sliding move-
ment.

2. In a machine of the class described, a
bed, a single cylindrical hardened bearing
member adjustably mounted on said bed, a
carriage pivotally and slidably hung upon
said bearing member and means for guiding
said carriage in its sliding movement.

3. In a machine of the class described, a
bed, a single cylindrical hardened bearing
member partially embedded throughout its
length in said bed, a carriage pivotally and
slidably hung upon said bearing member and
means for guiding said carriage in its slid-

. ing movement.
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4. In a machine of the class described, a
bed having a horizontal portion and a sub-
stantially vertical portion provided with a
guideway, a single cylindrical longitudinally
disposed bearing member mounted upon the
horizontal portion of said bed, and a car-
riage pivotally hung upon said bearing
member and having a depending member
engaging said guideway.

5. In a lathe comprising a bed, a head
stock and a relatively movable carriage, a
single hardened cylindrical bearing member
supported by said bed and extending beyond
the inner end of said head stock, a cylindri-
cally concaved and laterally extending bear-
ing member on said carriage hung upon and
covering said eylindrical hardened member
and adapted to travel beyond the inner end
of said head stock, whereby a longer bear-
ing surface is provided, the bearing pro-
tected and localized wear prevented.

6. A Iathe comprising a bed with a hard-
ened cylindrical bearing member extending
longitudinally thereof, a head stock integral
with said bed and overhanging said bearing
member, a driving shaft journaled in said
head stock in substantially the vertical axial
plane of said bearing member, a carriage
having an extended bearing surface engag-
ing said hardened member adapted to en-
eage and cover said hardened bearing mem-
ber and travel beyond the inner end of the
head stock.

7. A lathe comprising a bed provided with
a single longitudinally disposed hardened
bearing member and having a depending
guide-way, a carriage pivotally mounted on
said bearing member having a depending
member engaging said guideway, and means

for adjusting said depending member rela-
tive to sald guideway to compensate the
wear. ,

8. A lathe comprising a bed provided with
a longitudinally disposed hardened bearing
member and having a depending guideway,
a carriage mounted on said bearing member
having a depending member and engaging
said guideway, and means for relatively ad-
justing said depending member to compen-
sate the wear comprising a cap plate sup-
ported by said carriage having a beveled
surface engaging a cotperating surface on

>
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the depending member of the bed, and means

for adjusting said cap plate.

9. A lathe comprising a bed, a carriage
mounted thereon adapted to be moved lon-
gitudinally of said bed, a curved bearing
member or a web depending from said bed
providing a chamber, a recess in the wall of
said chamber, an operating shaft mounted
in bearings in said bed and lying in said re-
cess, whereby a backing for said shaft is
provided to prevent distortion thereof.

10: A-lathe comprising a bed, a carriage
mounted thereon adapted to be moved lon-
gitudinally of said bed, a curved bearing
member or web depending from said’ bed
providing a chamber, a recess in the wall of
said chamber, a feeding shaft for said car-
riage mounted in bearings in said bed and
lying in said recess whereby a backing for
said shaft is provided to prevent distortion
thereof, and means upon said carriage
adapted to be thrown into or out of engage-
ment with said feeding shaft.

11. A lathe comprising a bed, a carriage
mounted thereon adapted to be moved longi-
tudinally of said bed, a curved bearing
member or web depending from said bed
providing a chamber, a feeding shaft for
said carriage for screw cutting mounted
within' said recess and backed by the wall
thereof against distortion, a main feeding
shaft in said chamber, means npon said car-
riage adapted to engage said screw cutting
feeding shaft, alternative means upon said
carriage adapted to engage said main feed-
ing shaft whereby said carriage may be re-
ciprocated, both shafts being inclosed swith-
in said chamber and protected from injury.

12. In a lathe having a bed and a carriage
movably mounted thereon, means for feed-
ing sald carriage comprising a threaded
feed shaft, a nut mounted thereon, means
for preventing said nut from rotation com-
prising a split collar mounted in a way in
the bed, means for clamping said collar
upon said nut to prevent votation of the
latter, and means upon said carriage adapt-
ed to be connected to or disengaged from
said collar.

18. In a lathe having a bed and a car-
riage movably mounted thereon, means for
feeding said carriage comprising a thread-
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ed feed shaft, a nut mounted thereon, means
for preventing said nut from rotation com-
prising a split collar having angular ex-
tensions, a slide mounted in ways in said
carriage engaging one of said extensions,
an eccentric mounted in said carriage tor
actuating said slide, a member eccentrically
mounted in respect to the shaft of said
eccentric engaging the other extension
whereby the 1‘otation of the shaft of said
eccentric will contract said extensions sym-
metrically to clamp sald nut, and means
upon said carriage adapted to be connected
to or dlsengaged from said collar exten-
sions. ‘

14. In a lathe having a bed and a car-
riage movably mounted thereon, means for
feedmfr said carriage comprising a thread-
ed feed shaft, a nut mounted thereon, means
for preventing said nut from rotation cor-
prising a spht collar having angular ex-
tensions, a slide mounted in ways in said
carriage engaging one of said extensions,
an cccentric motnted in said carriage for
actuating said slide, a member eccentrically
mounted in respect to the shaft of said ec-
centric engaging the other e*(tenslon where-
by the rotation of the shaft of said eccen-
tric will contract said extensions symmet-
rically to clamp said nut, and means upon
said carriage adapted to be connected to
or dlsenfrflocd from said collar extensions
comprising a yoke embracing said sliding
clamping member and engaging said exten-
sions, and means for moving said yoke into
and out of engagement therewith.

15. In a Iathe having a bed and a carriage
movably mounted thereon, means for feed-
ing said carriage comprising a threaded
feed shflft, a nut mounted thereon having
an external gear, means for connecting sai d
gear carrying nut to said carriage to cause
the movement of the latter relative to the
bed, and means supported by the carviage
to cause the rotation of said’ gear carrying
nut comprising a hand wheel mounted in
journals in the carriage, a shaft slidably
keved in said hand wheel carrying a gear
adapted to be engaged with or d]sengaﬁed
from the gear of the nut and means upon
said shaft for sliding the same longitudi-
nally of the axis of the hand wheel to cause
said engagement or disengagement.

16. A lathe comprising a bed, a longi-
tudinally movable carriage mounted there-
on, a threaded main fee(hncr shaft mounted
in said bed and means for 1'otf1’mﬂor the same,
a transversely movable tool carriage or
cross slide, a screw-threaded shaft rotatably
mounted in said tool carriage for actuating
the same, a counter shaft in two parts con-
nected by a knuckle joint mounted in the
main carriage having a pinion engaging
said main feedmg shatt and means for
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throwing said pinion into or out of engage-
ment with said main feeding shaft.

17. A lathe comprising a bed, a longitudi-
nally movable carringe mounted thereon, a
threaded main feeding shaft mounted in
said bed and means for rotating the same, a
transversely movable tool carriage or cross
glide, a screw-threaded sha £t rotata ably
mounted in said tool carriage for actuating
the same, a counter shaft in two parts con-
nected by a knuckle joint mounted in the
main carriage having a pinion engaging
said main feeding shaft and means for
throwing said pinion into or out of en-
gagement with said main feeding shaft com-
prising a sleeve on said counter shaft and
a cranik journaled in said carriage having
a member engaging said sleeve and means
for rotating said crank.

18. A lathe comprising a bed, a longitudi-
nally movable earriage mounted thereon, a

threaded main feeding shaft mounted in
said bed and means for rotating the same,
a transversely movable tool carriage or cross
slide, a screw-threaded shaft rotambly
mounted in said tool carriage for actuating
the same, a counter shaft in two parts con-
nected by a knuckle joint mounted in the
main carriage having a pinion engaging said
main mudmg shaft and means for throw-
ing said pinion into or out of engagement
with said main feeding shaft a pocket in
said carriage inclosing said pinion and said
controlling means whereby the same are pro-
tected from chips, dirt and other substances.

19. A lathe comprising a bed, a longitudi-

nally movable carriage mounted thereon, a
threaded main feeding shaft mounted in
said bed and means for rotating the same,
a transversely movable tool carriage or cross
slide, a screw threaded shaft rotatably
monnted in said cross slide for actuating the
same, a counter shaft mounted in the main
carriage having a pinion engaging said main
ioedmo shaft but ad Apted to be removed
from such engagement, means operable from
said counter shaft to feed the tool carriage,
moans Jor locking the tool carriage teedmfr
shaft from rotation during the “automatic
cross feeding of the tool carriage, means
for dlsengaomﬂ the countershaft from op-
erative relation with the feeding shaft and
means for locking the same qoamst rotation
during the manual operation “of cross slide.

20. A lathe havmo a bed, a movable car-
riage mounted thefeon comprising a base
membm an upper superimposed member
pwotally mounted upon said base member
in the vertical plane of the axis of the lathe
and carrying a tool holder, and means for
rotating said superimposed member about
said plvot comprising a non-rotatable worm
gear secured to said base member and a
worm mounted in said superimposed mem-
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ber in engagement with said gear, means
to rotate said worm to adjust the position
of the tool holder, means to clamp said su-
perimposed member in adjusted position,
and means located within the circumferen-
tial plane of the worm gear to actuate said
tool holder when in any adjusted position.

21. A lathe having a bed, a movable car-

-riage mounted thereon comprising a base

member, an intermediate member secured
thereto, a pivotal stud carried by said inter-
mediate member in the vertical plane of the
axis of the lathe, a superimposed member
rotatably mounted upon said intermediate
member recessed to receive a gear mounted
upon said pivotal stud but secured from ro-
tation thereon, a worm in said superimposed
member engaging said gear and means to
actuate the same to cause rotation of said
superimposed member, a recess in said gear,
a combined spur and bevel gear rotatably
mounted in said recess and means for ro-
tating the same, a cross slide and means en-
gaging said beveled gear for actuating said
cross slide.

22. A lathe having a bed, a movable car-
riage mounted thereon comprising a base
member, an intermediate member secured
thereto, a pivotal stud carried by said inter-
mediate member in the vertical plane of the
axis of the lathe, a superimposed member
rotatably mounted upon said intermediate
member recessed to receive a gear mounted
upon said pivotal stud but secured from
rotation thereon, a worm in said superim-
posed meniber engaging said gear and means
to actuate the same to cause rotation of
said superimposed member, a recess in said
gear, a combined spur and bevel gear ro-
tatably mounted in said recess and means
for rotating the same actuated from the
main feed shaft for said carriage.

23. In a machine of the class described a

O

bed, a plurality of supporting legs connect-
ed to said bed by three universal joints,
whereby said legs may be positioned to
avoid undue strain upon the bed notwith-
standing irregularities in the supporting
floor.

24. In a machine of the class described, a
bed, a pair of united legs supporting one
end of said bed connected thereto by two
universal joints, a single leg supporting the
opposite end of said bed connected thereto
by a universal joint substantially as de-
seribed.

25. In a machine of the class described, a
universally adjustable supporting joint for
connecting adjacent members comprising a
bearing plug having a spherical extension
carried by one of said members, a comple-
mentary bearing plug having a spherically
concave surface to engage said spherical
extension, and to maintain said members
slightly spaced apart, a bolt passing freely
through one of said members and said bear-
ing plugs and firmly secured in the other of
said members. :

26. In a machine of the class described a
universally adjustable supporting joint for
connecting adjacent members comprising a
ball socket in one of said members, a ball
seated therein, a retaining plug for said
ball, a collar having a concave spherical
surface engaging said ball and of sufficient
thickness to maintain said members slightly
separated, and a bolt extending through one
member into the other member and having
screw threaded engagement with said ball.

In testimony whereof, I have signed my

name to this specification, in the presence

of two subscribing witnesses.
EDWARD RIVETT.
Witnesses:
Freprrior A. TENNANT,
Taomas J. DrumMonD.

Coples of this patent may be obtained for five cents each, by addressing the “Commissiomer of Patexts,
‘Washington, D. C.”
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