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To all whom it may concern : .

Be it known that I, GEORGE A. GRAY, Jr.,

of Covington, Kenton county, Kentucky, have

invented certain new and useful Improvements

5 in Engine-Lathes, of which the following is a
specifieation.

Thisinvention pertainstoordinary screw-cut-
ting engine-lathes, and relates to an improved
arrangement of the lead-screw, whereby itisre-

10 lieved fromt much ordinary wear and brought
close to the line of strain; to an improved ar-
rangement of change-gear devices, whereby a
single gear-change effectsthe proper change in
chasmcr screws; to an improved arranfrement
of thereversing mechamsm which chan ges the
direction of feed, and to an improved arrange-
ment of'bearing and nut for the elevating-
screw of the tilting rest.

In the accompanying drawings, Figure 1 is
a side elevation of the Lead-stock end of my
improved lathe; Fig. 2, an end elevation of
the same; Fig. 3, an elevation of the series of
change- oezus, Fig. 4, a face view of one of the
chanoe gears; I‘lo 5_ a vertical section of the
head-stock, showing tumbler, &e.; Fig. 6,ahori-
zontal section of the same; Fig. 7, a side ele-
vation of carriage with tilting rest, and TFig.
8 a vertical section of rear of same. '

In Figs., 1 and 2, A is the bed, B its top
flanges, and O the lead-screw,

E is the carriage-nut, which may be arranged
to open and shut upon the lead-screw in any
of the usual ways. Itis a half-nut only, and
bears upon the lower half of the lead-screw, as
shown. The lead-screw, instead of having a
half-bearing placed above the nut or a gutter,
as usual, to keep it from springing away from
the nut, is located directly under and in con-
tact Wlth the plain under surface of the flangé
B. Thisinsures the serew being parallel with
the bed, and brings it closer to the axis of the
lathe than is common with lathes having out-
side screws, aud also causes the nut when en-
gaged to actas a gib to aid in binding the car-
riage to the bed and preventits rocking. Most
every other form of outside screw arrangement
has a tendency to disturb the truth of the car-
riage movement and cause erratic motions of
the cutting-tool.

P is the bearing for the lead-screw.
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screw may be placed in front of the lathe, as
shown, or at the back.

Dis the end-of the lead-screw, fitted as usual
to receive change-gears for suew cntting.

The series of change-g‘ears are shownin Fig. 53
3, where the number of teeth is indicated.
The increase throoghout the series in the num-
ber of teeth in these gears S is constant, as
shown. . )

InFigs. 1and 2is seen the nsnal“spindle” or 6o
“lathe- qtud,” as often termed, ranning in bear-
ing K, fixed in the lathe- head This stud H is
drlven, as usual, by a train of gearing inside
or outside the bead- stock, the motion originat-
ing with the arbor-gear G. Ou the stud H,out- 65
side the head-stock I, is fixed the pinion I, and
outside this pinion is fixed the feed-cone J if
needed for driving a rod-feed.

R is an arm, whose hub L has a beari ing upon
the outside of the stud- bearing K, being ad- 70
justable around the same, and prouded with
slot and screw Q, for fastening when set. The
idle-gear M is Journmled in a t]‘(ed position on
the arm R and gears with the pinion I, and
may be made to mesh with any change-gear y3
S, placed upon the end D of the lead-screw, in
an obvious manner.

The lead-screw C in the drawings has four
threads to the inch. The pinion Lon the stud
has twenty-four teeth. The constant increase 8o
in the number of teeth in the series of change-
gears S is six teeth. The uumber of teeth in
the pinion I is to equal the number of threads.
per inch on the lead-screw multiplicd by the
constant difference prevailing between the 85
teeth of the change-gears S. Rach one of the
change-gears S thus becomes capable of yield-
ing the proper screw motion, and the thread it
will produce may be indicated upon the gear,
as shown in Fig. 4.

The cam-handle N aperates the nsual revers-
ing-tumbler,U, inside the head, and changes the
direction of rotation of the stud H, thus chang-
ing the direction of feed, as usuc l] The tum-
bler U effeets its fanctions as usual, and my 95
invention relates to the means for operating it.

In Figs. 5 and 6, Y is the cam, having cam-
pin Z.

W is a head upon the arm of the tumbler.
It is bored to receive a sliding cylindrical plug, roo
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X, having a collar, ¢, which will contact with
the head W when the plugisacertain distance
in thehead. A transverse holein the plug X
receives the cam-pin Z. When the cam is ro-

tated the plug is reciprocated and moved ver-

tically in an obvious manner, oscillating the
tumbler as desired, and changing the direction
of feed, as usunal. The collar ¢is so arranged
as to contact with the tumbler U when the
cam-pin Z is on either vertical center, and
thus serves as a stop, limiting the rotation of
the cam to a half-revolution with its termina-
tions of rotation at its extreme points of verti-
cal throw. The hole in the tummbler-head W,
in whieh the cam-pin plug X fits, is open at the
front to permit the pin Z to work. The rota-
tion of the plug in its hole permits the cam-pin
Z to have a nice fair bearing in the plag atall
times. '

The cam-body Y, which is journaled in the
front of the lhiead-stock I, has upon it a collar,
T, whicli bears against the end of the cam-
bearing, as shown. A clamp,O,Dbolted against
the bearing of the cam, bas a bearing against
the outer face of the collar T, and is bolted up
with sufficient tightness to secure friction
enough on the collar to maintain the cam in
position when thrown into its neutral position.

In Fig. 7, A is an end view of the lathe-bed.
¢ is the carriage; f, the upper part of the car-
riage or tilting rest, pivoted to the carriage at
d. eis the tool-block, and ¢ the serew-crank
for adjusting the tail end of the rest f, all in
the usnal manner.

My invention here relates to the arrange-
ment of the bearing and not for the screw h.
Across the tail of the rest f and of the car-
riage ¢ suitable holes are bored, and in these
holes are fitted cylinders ¢ and j. (Shown more
plainly in section in Fig.8.) Thecylinder j is
tapped for the adjusting-screw h, and the np-
per eylinder, 4, is bored and faced to serve as
a bearing for the screw with its collark and
erank g, as shown. As the rest fis adjusted
the rotation of the cylinders ¢ and j permits
the nut and bearing of the screw to remain in
perfect line and work smoothly and freely
while properly tight.

I claim as my invention the following im-
provements in engine-lathes:

1. The combination of bed A, having flange
B projecting outward therefrom, carriage-nut
E, fitted to engage with the under side of the

lead-screw,and the leald-serew C, journaled un-
der the flange B and contacting against the
under side thereof, substantially as and for
the purpose set forth.

2. The combination of lead-screw C, having
gear fitting end D, series of change-gears S,
havinga constant difference in number of teeth,
as specified, stuad-bearing K, arm R L, fitted
to be adjusted on and around said stud-bear-
ing, idle-gear'M, journaled in a fixed position
to said arm, stud H, arranged to be revolved
by the lathe, as nusual, and pinion I, fixed on
said stud,and having its number of teeth equal
to the constant difference between the gears S
multiplied by the number of threads per inch
on the lead-screw C, all constructed and ar-
ranged to operate substantially as and for the
purpose set forth.

3. Thecombination, with reverse tumblerU,
and band-cam N Y Z, of the sliding plug X,
fitted to slide in the tumbler U, and having
a transverse Lole to serve as a bearing for the
cam-pin Z, constructed and arranged to oper-
ate substantially as and for the purpose set
forth.

4. The combination, with the reverse tum-
bler U and hand cam N Y Z, of the plug X,
fitted to slide in the tumbler and to furnish a
bearing for the cam-pin Z, and having collar a,
or equivalent projection, arranged to contact
with the tumbler and serve as a stop to the
sliding motioun of the plug,all constructed and
arranged to operate substantially as set forth.

5. The combination, with the reversing-tum-
bler, of the cam-body Y, having haudle N and
collar T, of the bearing which supports the
cam-body,and theclamp O, bolted tosaid bear-
ing and fitted to clamp the collar T against
said bearing, all constructed and arranged to
operate substantially as and for the purpose
set forth.

6. The combina'ion, with the lathe-carriage
¢, tilting rest f, pivoted above the carriage ¢,
and crank-screw k¢, for adjusting the tilting
rest f, of the cylinders ¢ and j, fitted in said
carriage and rest, and bored aund tapped to
serve as bearing aund nut for the screw &, sub-
stantially as and for the purpose set forth.

GEORGE A. GRAY, Jr.

Witnesses:
J. W, SIBBET,
WiLLIis . DURRELL.
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